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Design Contest 2017
At the end of 2017, aquarists from 
around the world competed in 
the Biotope Aquarium Design 
Contest. See what it takes to be 
the best in the world. 
Oleg Labutov and Sergei Anikin
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around the country and online at www.reefhobbyistmagazine.com! 
- If you would like to write for us, contribute photography, or have your 
aquarium featured, email us through the “Contact Us” tab on our website.
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• Guppy Associates International Chicago 

April 14–15, Addison, IL – www.ifga.org
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April 15, Chicago, IL – www.chicagoaquaticplants.com
• NJ Aquatic Gardener's Club Indoor Aquatic Gardening Day 2018 

May 5, Bloomingdale, NJ – www.njagc.net
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distributors below. You can also email us through the “Contact Us” tab on 
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• Segrest Farms – www.segrestfarms.com
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OPEN-TOP HARDSCAPE
Angels in the Thistle
By Jeff Senske



www.aquariumhobbyistmagazine.com Open-Top Hardscape  • 7

T here is nothing like the full expression of an open-top aquarium to bring water and fish into 
your space. This modern and stylish South American-inspired design houses wild angelfish 
and rare tetras. It has a dramatic exterior established by the extreme vertical height of a single 

piece of driftwood breaking the surface and intense backlighting that creates a strong contrast and 
a mellow evening vibe.

Jeff Senske

Jeff is a co-owner at Aquarium Design Group of 
Houston, Texas. This lifelong hobbyist has made 
a big name for his company through his ability 
to create breathtaking aquascapes.

Aquarium
Brand: Ultum Nature Systems 90U
Dimensions: ~35” × 22” × 22”
Volume: 75 gallons
Glass: Diamant ultra clarity
Cabinet: custom by The Aquarium Design Store

Aquascape
Style: hardscape
Substrate: CaribSea Moon Sand
Stone: smooth river rock
Wood: Thistle Wood

Equipment
Lighting: Current USA TrueLumen Pro 48” LED 
(12,000 K Diamond White) with dimmer

Filter: custom stainless steel canister with 
Iwaki pump
Filter Media: Seachem Purigen, Eheim EHFI 
Substrat
Filter Pipes: Cal Aqua glass inflow and 
outflow
Heating: Hydor inline 300 watt

Fish
 ‒ Wild Peruvian Altum Angelfish
 ‒ Rummy-nose Tetra (Hemigrammus bleheri)
 ‒ Chocolate Neon Tetra (Hyphessobrycon 
vilmae)

 ‒ Hemigrammus coeruleus
 ‒ Curvicep Cichlid (Laetacara curviceps)
 ‒ Bushy-nose Pleco (Ancistrus sp.)

Feeding
 ‒ 2–3 times per day
 ‒ Cobalt Color (flake)
 ‒ TetraColor (flake)
 ‒ Hikari Bloodworms
 ‒ Hikari Spirulina Brine Shrimp
 ‒ live Blackworms AH
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an introduction to
AMANO SHRIMP
By Mari Puts

Since its initial introduction by Takashi Amano, the appropri-
ately named Amano Shrimp (Caridina multidentata) has been 
a welcome addition to the hobby. This Caridina has no issues 

with doing the dirty work of eating algae and detritus and clean-
ing plants and décor. Its love for consuming icky bits, as well as its 
undemanding nature, has made it a staple in many aquarists’ clean-
ing crew, including mine.

Appearance
When compared to some of the more brightly colored Caridina vari-
eties, the Amano Shrimp definitely won’t win any beauty contests. 
Its translucent body and subtle dark-brown spots and stripes make 
it one of the more unassuming aquarium shrimp species. The only 
feature that really sets the Amano Shrimp apart is its size. With a 
maximum length of approximately 2 inches, it dwarfs most of its 
cousins.

Water Quality & Requirements
The Amano Shrimp is not very demanding when it comes to housing 
and water quality. Provide an aquarium of at least 12 inches long, 
add five or more Amano Shrimp together, and include plenty of 
hiding places for the shrimp to retreat to when molting. Live plants 
will be appreciated, especially if they have a textured surface that 

Mari Puts

Mari is a student and blogger from Nijmegen, The Netherlands, 
who has been keeping fish since 2010. In 2012, at the age of 14, Mari 
started writing about fishkeeping on her blog, Aquariadise.com.



Top view of an Amano Shrimp ■ Mohammed Anwarul Kabir Choudhury

Amano Shrimp feeding on algae and biofilm

This Orange Dwarf Crayfish can be a compatible tank 
mate for Amano Shrimp. ■ Nathapol Boonmangmee

Cherry Shrimp (Neocaridina davidi) 
■ Mohammed Anwarul Kabir Choudhury

Mystery Snail (Pomacea sp.)
■ Aleksei Ivanov
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can accommodate biofilm growth. Java Moss is a favorite of both 
shrimp and aquascapers and makes the perfect addition to your 
Amano Shrimp tank.

Stable water parameters should suffice, and in most cases, tap 
water works just fine. Make sure to use a dechlorinator to condition 
the water, and use a quality test kit to confirm there are no traces 
of copper, ammonia, or nitrite present—any of these can quickly 
prove fatal.

Recommended Parameters
Temperature: 68–86° F
pH: 6–8
KH: 1–10° (18–179 ppm)
GH: 6–15° (100–250 ppm)
TDS (total dissolved solids): 80–450 ppm

Tank Mates
One fun aspect of the Amano Shrimp is that it is a good team player. 
Its large size allows it to be kept in community tanks that would be 
unsuitable for dwarf shrimp, and its passive temperament makes it 
perfect for even the most peaceful aquariums. As always, just make 
sure the Amano Shrimp’s tank mates aren’t too keen on having 
shrimp for dinner. Avoid any tank mate that is large enough to fit an 
adult shrimp into its mouth or is known to be aggressive.

One of my personal favorite display options is an invertebrate-only 
setup. The Amano Shrimp goes very well with all sorts of fellow 
invertebrates. A densely planted 24-inch-long aquarium with 
Amanos, Neocaridina spp. shrimp (such as the popular Cherry 
Shrimp), dwarf crayfish, and a few snails is a joy to watch!

Diet
Probably the most exciting characteristic of the Amano Shrimp is its 
diet. There is a reason this species is also known as the “algae-eating 
shrimp.” It just loves any kind of algae, and as an added bonus, it 
will also gladly gobble up decaying plant matter, leftover food bits, 
and biofilm. Although keeping the aquarium clean is always your 
responsibility and not that of your livestock, a group of these shrimp 
can certainly help you out. They will spend all day foraging and can 
make a big difference in the amount of algae present in your tank.

Because our aquariums are often too clean to sustain a shrimp 
colony long term, you’ll have to regularly supplement their diet. I 
like to use a high-quality shrimp food as a staple, especially the 
types that don’t break apart and foul the water. If you want to add a 
little variety, the possibilities are endless. The Amano Shrimp will eat 
anything from freshly blanched veggies to seemingly unattractive 
leaf litter.

Tip: Try to break food into multiple pieces. The Amano Shrimp can 
be greedy, and you don’t want one running off with an entire meal, 
leaving the rest of your shrimp hungry.

Breeding
If you’ve ever kept aquarium shrimp, you probably know that breed-
ing most species is a breeze. Unfortunately, that is not the case 



Male Amano Shrimp are small and display dots and lines on their lower sides. Females 
are larger, have dashes instead of dots on the lower side, and might have a saddle 
behind the head or eggs in the swimmerettes. ■ Mohammed Anwarul Kabir Choudhury

A female Amano Shrimp fanning her eggs ■ Kozorg
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for Amanos. Like many other popular shrimp, the females carry 
bunches of eggs between their swimmerettes (forked swimming 
limbs attached to the abdomen) for around 30 days, fanning them 
gently to provide fresh water. The difference is that with the Amano 
Shrimp, these eggs don’t hatch into tiny copies of the adults. Instead, 
vulnerable larvae emerge that need up to 2 months to metamor-
phose into actual shrimp. To make matters worse, these larvae need 
to be reared in saltwater, and aquarists don’t even agree on the 
optimal salinity. It’s not an easy task by any means, but it has been 
done. Anyone with enough time and space for an extra tank can 
give it a go.

To breed your Amano Shrimp, make sure you have both males and 
females. If the shrimp are happy and healthy, they’ll mate within 
a few weeks. You can use this time to set up your rearing tank. 
Once a batch of eggs is close to hatching, place the female in the 
rearing tank and wait for the larvae to emerge. After all the eggs 
have hatched, move the female back to the main tank and get the 
larvae into saltwater as soon as possible. The larvae are attracted 
to light, so you can use a flashlight to get them to swim to one area 
and scoop them up using a very fine net.

It’s important to have small food items on hand to keep the larvae 
alive—and by small, I mean really small! Micro foods for baby fish 
should work, and it’s also a good idea to cultivate algae and diatoms 
in your rearing tank. Things will get a little easier when the fry begin 
the post-larval stage and are able to eat finely crushed shrimp foods.

Once you see tiny Amano Shrimp popping up in your rearing tank, 
it’s time to take action. When they pass the larval stage, your shrimp 
lose the ability to survive in saltwater, so you’ll have to lower the 
salinity in your rearing tank or move them to a separate setup. Be 
sure to transfer them to freshwater within a few days after they have 
metamorphosed to avoid fatalities. Et voilà! You’ve got tiny Amano 
Shrimp that will hopefully grow into full-size adults over the next 
few months.

It all sounds pretty easy, but be prepared to lose plenty of fry and 
even full batches before you get the hang of it!

Conclusion
Whether you’re a beginner or experienced aquarist, the Amano 
Shrimp is one of those species you just have to try at least once in 
your aquarium-keeping career. This shrimp might be nondescript in 
appearance and a pain to breed, but it is endlessly fun to watch, and 
it will work tirelessly to keep your tank clean. AH
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 Foot on the Gas
By George Farmer

Ever since I started keeping fish, I wanted to keep live aquarium 
plants as well. I tried and failed, so my local retailer recom-
mended a book by Dennerle titled System for Fascinating 

Aquariums. It had lots of photos of beautiful planted tanks and infor-
mation about the equipment used to keep aquatic plants healthy. I 
soon realized that I would need to invest in more gear, namely better 
lighting and a carbon dioxide (CO2) injection system. My budget 
was tight, so I did some research into CO2 and decided to go with 
a yeast-based system. Soon, I was growing healthy plants, includ-
ing carpets of Glossostigma, regarded back then as a real challenge. 

Since then, I’ve never looked back and now run three planted tanks 
at home with pressurized CO2 systems.

Before I discuss the various ways to provide CO2 to an aquarium, 
let me explain why this gas is so important. Plants grow through a 
process known as photosynthesis, which requires light, water, and 
a source of carbon. Often, this growth is limited by the amount of 
available carbon in the air or water, depending on whether we’re 
discussing terrestrial or aquatic plants. One of the most effective 
ways to supply this carbon is through CO2 gas. CO2 can be 
supplied by various delivery methods, from yeast-based systems to 
high-pressure cylinders with computerized controllers.

Yeast-Based CO2 System
Probably the least expensive way to inject CO2 into your planted 
tank is with a yeast-based CO2 system. The process works by mixing 
water, sugar, and yeast in a sealed cylindrical container with CO2 

George Farmer

George lives in Cambridgeshire, UK, and is a professional aquascaper, 
photographer, and writer. Look up “George Farmer” on YouTube to 
find his channel where he shares his passion for aquascaping and 
the stunning aquariums that result.
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how they are receiving adequate light and CO2.

Yeast-based CO2 system canister and
bubble ladder-style CO2 diffuser
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gas being produced during the fermentation process. Typically, a 
plastic cylinder is used to store the mixture. One end of a hose is 
connected to the cylinder’s lid, and the other end is connected to a 
diffuser that releases the CO2 inside the aquarium. One disadvan-
tage of this method is that there is little or no control over the rate 
of the CO2 gas produced. The production rate will vary over time as 
the sugar and yeast solution reacts. You will have to undergo some 
trial and error to get the best results.

I’ve achieved good results in a 29-gallon aquarium by using two 
separate cylinders and swapping the new one in before the old one 
is depleted. I used an inverted ladder-style diffuser where I could see 
the CO2 bubbles forming at the bottom of the ladder, slowly rising 
up through the diffuser along each “rung.” As the bubbles make their 
way up the diffuser, they become smaller as the gas dissolves into 
the aquarium water.

Aerosol CO2 System
Another inexpensive way to inject CO2 is with an aerosol-based 
system. It is simply an aerosol can filled with CO2 gas. One end of a 
hose is attached to the aerosol can, and the other end of the hose 
is connected to a (typically) bell-shaped diffuser that sits inside the 
aquarium. By pressing the nozzle, you release gas from the aerosol 
can into the diffuser, replacing the water sitting inside the diffuser 
with CO2 gas. Once the diffuser is full of CO2, release the nozzle to 
stop the flow of gas. Over time, the gas slowly dissolves into the 
aquarium water; you can see this happening when the water level 
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regulator, solenoid 
valve, and needle valve 
■ Ultum Nature Systems
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in the diffuser rises as the CO2 is used up. One disadvantage to this 
method is that you must be there to refill the diffuser once it empties. 
Aerosols are only suitable for small aquaria, and the diffusers are 
rather bulky.

Pressurized CO2 System
The most popular method to inject CO2 into an aquarium is through 
a pressurized system. This type of system also offers the most 
control and reliability, so I recommend it for any planted-tank owner 
wishing to take the CO2 injection route. A typical pressurized system 
consists of a gas cylinder, regulator, solenoid valve, needle valve, 
check valve, bubble counter, and diffuser.

Standard CO2 cylinders vary in gas content size from 20 grams 
to over 20 pounds. Most nano CO2 kits are supplied with dispos-
able cylinder cartridges while larger kits utilize refillable cylinders 
that come with a CO2 regulator. The CO2 regulator is often the 
most expensive and arguably the most important component to 
the system, as it is responsible for bringing down the dangerously 
high cylinder pressure to a safe working pressure. The regulator 
usually has a needle valve that allows for fine adjustment of the CO2 
output. The needle valve is then connected to a bubble counter, 
which shows exactly how much gas is being delivered (bubbles 
per second). The bubble counter is simply a small vessel holding 
water. As gas flows through, bubbles appear, the rate of which is 



CO2 diffuser

CO2 tubing

aquarium

CO2 
cylinder

regulator

CO2 
tubing

bubble 
counter

needle 
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check 
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main shut-off valve

Pressurized CO2 System Using a CO2 Diffuser
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then adjustable by the aquarist. Before or after the bubble counter, 
a check valve is often installed; this prevents any aquarium water 
from entering the regulator.

Some aquarists connect a solenoid valve to the CO2 regulator. These 
are plugged into the main electrical supply and consist of a plunger 
that opens a valve to allow the CO2 to flow when powered. When 
there is no power, the valve closes, shutting off the flow of gas. By 
plugging the solenoid valve into a timer, you can reduce your CO2 
usage rate considerably. It is usually the best practice to have the 
solenoid valve turn on an hour or so before the aquarium lights, as 
this allows the CO2 level to build up in the tank so that when the 
lights turn on, the plants can begin to use the CO2 immediately. I 
usually have my CO2 turn on 2 hours before the lights turn on and 
shut off 1 hour before the lights turn off. This allows the plants to use 
residual CO2 at the end of the photoperiod.

CO2 Diffusers
The way CO2 is diffused into the aquarium varies depending on the 
type of system you use. Most diffusers sit inside the aquarium and 
work by producing tiny CO2 bubbles. In-tank diffusers come in many 
shapes and sizes and can be made from ceramic, glass, plastic, or 
even stainless steel. Ceramic diffusers are disc shaped and require 
a certain amount of pressure that can usually only be delivered by 
a pressurized system and not by a yeast-based or aerosol kit. Glass 

types look the least intrusive but are fragile. Some types of in-tank 
diffusers have a removable ceramic disc, which makes cleaning 
them much easier. Currently, my favorite type of in-tank diffuser is 
made of clear plastic and has a built-in bubble counter and check 
valve. The ceramic disc is removable and produces a very consis-
tent, fine stream of CO2 microbubbles.

Another popular diffuser is the in-line diffuser. These are designed 
to be connected in line with your canister filter’s output hose. The 
microbubbles are formed inside the diffuser and then carried along 
with the clean filtered water flowing into the aquarium. Typically, the 
microbubbles are so fine they look more like a mist. If you have a 
good filter, this CO2 mist will travel all around the aquarium and feed 
the plants very effectively. In-line diffusers usually require a higher 
working pressure than any other type, so you will need to ensure 
your CO2 regulator can produce between 44–58 psi. Dual-stage reg-
ulators will have an adjustable working pressure that should make 
this possible. Less expensive single-stage regulators may struggle, 
so beware.

Measuring CO2
It is important not to overdose CO2, as it is highly toxic to livestock. 
Different species have different tolerances, but as a guide, 30 ppm 
CO2 should be the maximum. Oxygen levels also play an important 
role, and fish will suffer CO2 intoxication symptoms far more acutely 



CO2 drop checker

Glass CO2 diffuser with ceramic disc
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if oxygen levels are lower. This is important to note if you are not switching your CO2 
off at night because plants respire and produce CO2 while consuming oxygen. CO2 
is one of the most difficult variables to test for accurately in an aquarium due to the 
unstable nature of the gas in water.

There are two main ways to test for CO2. The first way is to use test kits. There are 
CO2 test kits available, and they work on the same principle as using a pH test kit and 
carbonate hardness (KH) test kit. These three parameters are then cross-referenced 
to a CO2/pH/KH table. CO2 in water creates carbonic acid, and it is this relation-
ship in conjunction with a constant KH that allows us to determine an approximate 
CO2 level.

Another popular method is to use a CO2 drop checker. This is a small vessel that sits 
inside the aquarium. It is filled with a solution consisting of water at exactly 4° KH and 
a pH reagent called bromothymol blue. The solution then changes color depending 
on the CO2 content of the aquarium water. Blue means too little CO2, yellow too 
much, and green OK. If you have a low-range pH test kit, note the green shade that 
is pH 6.6. That’s the green that will be produced if the CO2 is 30 ppm.

Some CO2 systems come supplied with a pH controller that has a pH probe. The pH 
probe monitors the pH of the aquarium’s water, and the controller will switch the CO2 
on and off using a solenoid valve based on the pH of the aquarium’s water. For this, 
you will need to test your aquarium water’s KH. The pH on the controller is then set 
accordingly by using the CO2/pH/KH table.

Emergencies
In a situation where you see your fish are suffering from CO2 poisoning, take 
immediate action. Symptoms include gasping at the surface, slow and lethargic 
behavior, loss of appetite, and unconsciousness. Turn off your CO2 right away and/
or remove the diffuser from the tank. Increase surface agitation and perform a 50 
percent water change. If symptoms persist, do another water change, or if you 
have a quarantine tank, remove your fish and re-home them until your CO2 levels 
are safe.

Excess CO2 levels can be caused by several factors. The most common is when using 
a pressurized system with a low-quality regulator and the CO2 gas is overdosed as 
the cylinder approaches empty. This can often happen with single-stage regulators. 
In these cases, I would always change the cylinder before the content pressure drops 
below 145 psi. Pressurized cylinders are potentially lethal due to the high pressures 
involved. They should always be stored upright and away from small children.

Balance
CO2 injection will significantly improve your plant growth, so you will need to balance 
this by adding more fertilizers. If you are running a high-energy system with plenty of 
light and fast-growing plants, you may need to add extra nitrates and phosphates as 
well, so be sure your fertilizers contain these nutrients. There are some good com-
prehensive liquid fertilizers on the market that contain all the nutrients in one handy 
bottle. Alternatively, you can use dry additives via the Estimative Index (EI) method, 
which calls for excess nutrients to be supplied to the tank throughout the week. At 
the end of the week, do a 50 percent water change to reset the nutrient load.

Conclusion
CO2 injection will improve the rate at which your plants grow and your chances of 
succeeding with demanding plant species. When installed correctly and monitored 
appropriately, CO2 is safe for livestock, and the increased plant growth will provide 
additional benefits to your water quality. I hope I have provided enough informa-
tion to give you an idea of what systems you want to research further for your next 
planted tank. If you have questions, your local fish store is a good place to start. AH
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5 Tips for Achieving
 Crystal Clear Aquarium Water
By Lewis Osborne

As a college student, I was introduced to aquariums by my 
wife, who now resents that she was the one who origi-
nally wanted a fish tank. The initial fish bowl in my college 

dorm room quickly turned into a 10-gallon tank, followed swiftly by 
a 40-gallon breeder. Now, 2 years later, we have three aquariums in 
our small, yet cozy, apartment. During this time, I developed a pas-
sion for African cichlids, and having crystal clear aquarium water 

became a bit of an obsession for me since I enjoyed taking photos 
of my fish to post on my Instagram page, “Cichlidscape.” In the early 
days of the page, pictures were often ruined by the cloudy grayish 
tint of the water or the tiny particles floating around the tank. Then 
I started researching how to keep aquarium water looking crystal 
clear. Through trial and error, I quickly learned that it wasn't too com-
plicated; actually, it was quite simple!

Based on my experience, here are 5 tips to help you achieve 
crystal clear aquarium water:

1. Powerful Filtration
Filtration is essentially the engine of your aquarium. After much 
reading and talking to various people about this subject over the 
years, I have determined that a filter must be powerful enough to 

Lewis Osborne

Lewis resides in Pittsburgh, Pennsylvania, and has been in the hobby 
since 2015. He is an African cichlid enthusiast who shares aquarium 
tips on his YouTube channel, Cichlidscape.



Canister filter HOB (hang-on-back) filter

The ripples on the surface show strong water movement in this aquarium.

Circulation pumps can be used to add water movement.
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turn the volume of the tank over at least five times per hour. For 
example, if you have a 10-gallon tank, your filter should have a mini-
mum manufacturer’s rating of 50 GPH (gallons per hour). Some filter 
flow rates are calculated without media in the filter, so once media 
is added, the flow rate may be reduced due to the media creating 
resistance against the waterflow. If you’re unsure about your filter’s 
flow rate, contact the manufacturer for clarification. Insufficient fil-
tration is one of the main reasons why hobbyists struggle to achieve 
clear aquarium water.

My 75-gallon show tank is filtered by a Sun-Sun HW-304B can-
ister filter rated at 525 GPH. I also run an AquaClear 50 HOB 
(hang-on-back) filter as a secondary filter, which is rated at 200 
GPH. According to the combined rating of 725 GPH, the tank’s water 
volume is being turned over approximately 10 times per hour. If the 
GPH rating doesn’t account for the media used in the filters, I have 
no way to know precisely how many times my tank is being turned 
over every hour. But I do know that even if the media slows the fil-
ters’ flow down by 50 percent, the water is still being turned over 
five times per hour.

2. Water Movement and Oxygen Exchange
For your filtration to work effectively, you must have sufficient water 
movement within the tank. Without sufficient water movement, 
there are dead spots where the water remains stagnant and detritus 
settles, resulting in a loss of water quality as waste slowly decays. 
Sometimes, this can trigger a bacterial bloom that causes aquarium 
water to become cloudy. To eliminate potential dead spots in your 
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aquarium, increase your aquarium’s water movement by adding 
powerheads, additional filters, or circulation pumps.

Oxygen exchange is also an important factor in achieving clear 
water. Beneficial bacteria require oxygen to break down waste, so if 
there isn’t enough dissolved oxygen in the water, the bacterial col-
onies can’t process waste effectively. To ensure there is sufficient 
oxygen exchange, increase surface agitation with canister-filter 
return pipes, HOB filters, powerful sponge filters, powerheads, circu-
lation pumps, and even air stones. Anything that agitates the water’s 
surface tension (breaking it) and cycles oxygen-depleted tank water 
to the surface will create oxygen exchange.

3. Filter Media
Mechanical filter media  is a must when your goal is to achieve 
crystal clear aquarium water. It traps debris, including fine particu-
lates, as the water passes through the filter. Most filters come with 
coarse sponges, but in my opinion, a hobbyist’s secret filtration 
weapon is polyester filter fiber. It is great for catching the fine parti-
cles that coarse filter sponges miss. It is sold in most local fish stores 
in pad form or in large bags of loose poly fiber that you can break 
apart by hand. Many hobbyists use this in addition to their standard 
mechanical filter media. My bag of polyester filter fiber has lasted a 
year and a half. I change it in my HOB filters every 2 weeks and my 
canister filter every 4 weeks. Be sure to replace polyester fiber every 
2 to 4 weeks as it clogs up easily and can slow the flow of your filter 
or cause an overflow if you use it with your HOB filters or in sumps. 
I noticed a huge difference in the clarity of my water once I started 
using polyester filter fiber. In my opinion, it is one of the most import-
ant assets in my arsenal for water clarity.

Chemical filter media helps to remove dissolved organics that 
cause odors and discoloration in your aquarium’s water. The most 
commonly used chemical filtration is activated carbon, which I use 
in all my tanks except for my newly planted 10-gallon tank. My fish 
tanks are in my apartment’s office, or “off-fish,” as my wife and I like 
to call it, so I use carbon to make sure there is no odor. There are 
other excellent varieties of chemical filtration on the market. Some 
perform specialized functions, such as controlling nitrates. One of 
those products is Seachem’s Purigen, a product that I use from time 
to time. The huge advantage of this product, in my opinion, is that 
it is easily recharged, so you can use it over and over again. Acti-
vated carbon, on the other hand, is not rechargeable and should be 
replaced periodically. Purigen works to adsorb dissolved organic 
compounds in the aquarium, and many hobbyists also say it helps 
make their aquarium water crystal clear.

Biological filter media is any inert material that provides surface 
area for beneficial bacteria to colonize. It is usually placed in your 
filter where moving water brings nutrients (waste) and oxygen to 
the bacteria. Beneficial bacteria are important because they convert 
toxic ammonia to nitrite and nitrite to nitrate. This process, called the 
nitrogen cycle, helps prevent bacterial blooms, which cause cloudy 
aquarium water. When cleaning your biological filter media, be care-
ful not to kill off the nitrifying bacteria that have colonized in your 
media over time. The most common way hobbyists kill their bacteria 
is by rinsing the biological filter media with tap water; the chlorine 
and chloramines in the tap water instantly kill the bacteria. Instead, 
always rinse and clean your biological filter media with tank water 



Activated carbon ■ Winai TepsuttinunPolyester filter fiber ■ Kraiwut K

Feeding specifically formulated food to this Peacock Cichlid 
will help aquarium water stay cleaner and clearer.

Bio-balls in a HOB filter provide additional 
surfaces for beneficial bacteria to colonize.
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that you have removed from your system (e.g., water from a water 
change).

4. High Quality Food
Feeding high quality food is an important step in achieving 
crystal clear aquarium water. By feeding food that is specifically for-
mulated for your fish, they will be able to digest the food more com-
pletely and therefore produce less waste. The foods I have used 
over the past 2½ years are New Life Spectrum, NorthFin, and most 
recently, Cobalt Aquatics. In my experience, these foods have been 
helpful in maintaining cleaner and clearer aquarium water. Obvi-
ously, you still want to be careful not to overfeed, and my own rule 
of thumb is to feed my fish as much as they can eat in 30 to 45 sec-
onds, one to two times a day.



Testing your aquarium on a routine basis can 
help determine if a water change is necessary.
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5. Water Changes
In my opinion, water changes are the most important tool of all, as you are replac-
ing dirty water with clean water. Water changes are also important for removing 
nitrates from the system. It is generally recommended to maintain a nitrate level 
below 25 ppm, but a safe level for African cichlids, in my opinion, is 40 ppm or less. It 
is common for African cichlid keepers to do 50 percent water changes once a week 
due to the high bio-load from overstocking cichlid tanks to reduce aggression. For 
mixed-species community aquariums, the general recommendation is to do a 25–30 
percent water change every 2 weeks.

When doing water changes, I occasionally vacuum the substrate, although it is not 
necessary each week. Due to the high amount of water movement in my display, 
detritus stays suspended in the water column and gets removed by the filtration.

Every tank’s biological system is different, so it is worth investing in a test kit to accu-
rately keep track of your aquarium’s water parameters to know when you need to do 
a water change. Things that can help maintain water quality between water changes 
include adding aquatic plants or sump filtration. Healthy plants often help control the 
nitrate level by absorbing ammonia and nitrite and utilizing them as nutrients, while 
sumps increase the overall water volume of your aquarium. In my experience, how-
ever, there’s no better way to improve your tank’s water quality than a good old water 
change!

As I look back, my journey to achieve crystal clear aquarium water has been long and 
painstaking, but I wouldn’t change a thing about it. Over time, I have become a better 
fishkeeper by increasing my knowledge of filtration, filter media, water circulation, 
and most importantly, water changes. I hope these 5 tips help you to achieve your 
desired level of water clarity so you can enjoy your home aquarium to the fullest. AH
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WHAT IS A BIOTOPE?

biotope. (bī'ə-tōp')

 BIOTOPE 
 AQUARIUM 
 DESIGN 
 CONTEST 
 2017
Introduction by Oleg Labutov and Sergei Anikin

T he Biotope Aquarium Design Contest was founded in St. 
Petersburg, Russia, in 2011. In the beginning, the contest 
was intended for Russian aquarists but became an inter-

national competition in 2013, gaining popularity throughout the 
world with 107 participants from different countries. Compet-
itive spirit, expert members of the jury, and an extremely 
attractive prize pool are among the features that make this 
contest so popular.

BADC founder Oleg Labutov said, "In 2016, we opened the 
new website of the contest. Now it is translated into many 
languages. We added informative articles on biotope aquaria 
that were published in our magazine with the results of the 
contest. There were also other very interesting new features 
in the contest structure, and this year, we will continue this 
approach! Nowadays, aquarists who try to recreate a habitat 
for a certain fish species have a very good opportunity to show 
their aquaria to the world. And newbies can learn how to make 
things right using the photos and descriptions of the aquaria 
created by experienced biotopers."

This year, the 8th International Biotope Aquarium Design Con-
test will be an online-only competition, and the rules will be 
even stricter. The contest starts accepting entries this autumn. 
This is your chance to showcase your talent to the rest of the 
world! Please check the dates for submitting entries on our 
website (www.biotope-aquarium.info/) and on our Facebook 
page (www.facebook.com/BiotopeAquarium).
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A usually small or well-defined area that is uniform in environmental 
conditions and in its distribution of animal and plant life.
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 Igarapé do Daracua, the Small Forest Stream of Rio Negro River Near Barcelos, Brazil
Aquascaper: Stjepan Erdeljic
Location: Croatia
Award: 1st Place, Golden Trophy (58.4 points)

Aquarium
Volume: ~42 gallons
Dimensions: 39” × 15” × 15”

Aquascape
Materials: The main large roots and branches I used were 
washed ashore at the nearby river. The small roots are willow 
roots, which were collected from a nearby lake. The majority of 
leaves are oak leaves, with a few cherry leaves added solely for 
the purpose of decoration. The substrate is made of larger stones 
placed at the bottom and sand, which forms the surface layer.
Plants: N/A

Equipment
Filtration: Haqos EXPRO-1200 external canister filter (26 gallons 
per hour)
Lighting: (2) 18-watt, 4,000 K, T8 fluorescent lamps

Water Parameters
Temperature: 77° F
pH: 6
KH: 2° (35.8 ppm)

Livestock
Fish: Rummy-nose Tetra (Hemigrammus bleheri), Cardinal Tetra 
(Paracheirodon axelrodi), Apistogramma mendezi, Bloodfin Tetra 
(Prionobrama filigera)

The Biotope in Nature
Area Surrounding the Biotope: The Rio Negro is the second 
largest river in South America, with many river tributaries that 
eventually meet up with smaller forest streams. One of these 
forest streams is Igarapé do Daracua in Brazil, and it is named 
after the village of Daracua, which is located near Barcelos. The 
Village of Daracua is located in an inaccessible area in the depths 
of the Amazon rainforest, which is easiest to reach by boat.

Underwater Landscape of the Biotope: During the rainy 
season, the water level rises and flows into the surrounding 
forest. This is a time of abundance because the fish migrate into 
the submerged forest where copious amounts of food are found 
and breeding begins. The forest represents a major source of 
plankton and other natural foods necessary for young fish, as well 
as adults. Other than providing food for fish, the forest provides 
shelter from predators and creates shadows above the water, 
thereby preventing overheating and excessive drying during the 
dry season. The soil is sandy and has almost no mineral content. 
A large amount of leaf litter forms a dense carpet, along with 
the roots and branches of the flooded forest. The water carries 
a large amount of detritus that contains decomposing organic 
matter, including animal remains, plant residue, waste products, 
bacteria, and other associated microorganisms.

Parameters: During the rainy season (~September 6–May 
29), the water is considerably colder, with a temperature of 
approximately 73° F and a pH of around 6. During the dry season 
(~May 29–September 6), the water level is reduced and warmer, 
with a temperature between 82–86° F. Due to the low water level 
and the large amount of leaves and branches, the water contains 
a heavy concentration of tannins, which gives it a dark tea-like 
color and a low pH between 3.5–4.0.
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Native Fish: Sailfin Tetra (Crenuchus spilurus), Brown Pencilfish 
(Nannostomus eques), Black Darter Tetra (Poecilocharax 
weitzmani), Jaguar Catfish (Liosomadoras oncinus), Checkerboard 
Cichlid (Dicrossus filamentosus), Dwarf Pike Cichlid (Crenicichla 
notophthalmus), Flag Cichlid (Mesonauta festivus), Threadfin Acara 
(Acarichthys heckelii), Marbled Pike Cichlid (Crenicichla marmorata), 
Spotted Severum (Heros notatus)

Native Plants: At the location of the biotope I have described, 
there are no water plants except the flooded-forest plants. The 
water plants that can be found in the nearby area are Echinodorus 
horizontalis, Echinodorus tenellus, and Eleocharis sp.

Threats to the Ecology: The deforestation of the Amazon 
rainforest presents a serious threat to the natural habitat of this 
biotope. The Amazon rainforest, besides having a great impact on 
the biotope, which I mentioned above, also has an impact on the 
overall climate of the Earth, which is why the Amazon is called the 
“Lungs of the World.”

Scan this QR 
code to learn 
more about this 
amazing biotope.

Scan this QR 
code to see a 
video of this 
amazing biotope.
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 Upper Candelaria River, Jungle Area Near the River Bank, Mexico
Aquascaper: Lee Nuttall
Location: United Kingdom
Award: 2nd Place, Silver & Photo Trophy (57.4 points)

Aquarium
Volume: ~152 gallons
Dimensions: 62” × 24” × 24”

Aquascape
Substrate: sand, fine gravel, and beech tree leaves
Hardscape Materials: river boulders, cobbles, locally 
collected beech and oak wood
Plants: N/A

Equipment
Filtration: EHEIM Classic 600 (biological and mechanical 
filtration)
Lighting: (1) 38-watt T8 Arcadia freshwater lamp
Heater: EHEIM thermocontrol 250

Water Parameters
Temperature: 80.6° F
pH: 7.5
Ammonia: 0 ppm
Nitrite: 0 ppm
Nitrate: 20 ppm
GH: 18°

Fish
 ‒ (2) Montecristo Cichlid (Oscura heterospila)
 ‒ (7) female Shortfin Molly (Poecilia mexicana)

The Biotope in Nature
Area Surrounding the Biotope: The Rio Candelaria of the 
Grijalva (Usumacinta Region) is in the Mexican state of Campeche. 
It is located in the southern part of the Yucatan Peninsula and 
flows to the Gulf of Mexico. The river flows approximately 250 
miles through dense jungle and wetlands to the coastal zone, 
where it empties into the Laguna de Terminos, a large, brackish 
lagoon in western Campeche. It is fed with the waters from the 
La Esperanza, Caribe, La Joroba, and El Toro rivers. Most of the 
basin is in Mexico, although 31 miles of channel extends into the 
Petén area of northern Guatemala.

Underwater Landscape of the Biotope: Due to the size of 
the Rio Candelaria Basin, there are many different biotope 
environments. Moderate-flowing rivers flow over rock formations 
and into smaller jungle creeks. Some of the swamp regions in the 
upper river contain lots of vegetation, such as Nymphaea and 
Bulrush Grass (Typha). The shallows in the tree-lined jungle areas 
near the riverbank have lots of submerged wood and branches 
with lots of decaying leaf litter. Other areas near the banks may 
have aquatic vegetation, such as Myriophyllum. The middle 
areas of the river are mainly sand/rock and pebble substrate. I 
have chosen to represent a shallow, quiet area for the spawning 
Montecristo Cichlid (Oscura heterospila), near the riverbank 
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where there are submerged logs and branches. The substrate has 
a scattering of leaf litter upon it, ideal for when the parents and fry 
forage for small food particles.

Parameters: The water can be both clear and turbid. It is green 
in color, with consistent transparency and a depth of 26 feet. Not 
much information is available about the water quality. Due to 
the karst geology (formed from soluble rocks such as limestone, 
dolomite, and gypsum) of the region, one can assume high values 
for alkalinity/hardness and pH values greater than 7.

Native Cichlids: Pantano Cichlid (Cincelichthys pearsei), False 
Firemouth Cichlid (Cribroheros robertsoni), Montecristo Cichlid 
(Oscura heterospila), Bay Snook (Petenia splendida), Jack Dempsey 
(Rocio octofasciata), Heller’s Cichlid (Thorichthys helleri), Firemouth 
Cichlid (Thorichthys meeki), Blackgullet Cichlid (Thorichthys 
pasionis), Salvin’s Cichlid (Trichromis salvini), Twoband Cichlid 
(Vieja bifasciata)

Native Non-cichlids: Banded Tetra (Astyanax aeneus), Mayan 
Tetra (Hyphessobrycon compressus), Green Swordtail (Xiphophorus 
hellerii), Shortfin Molly (Poecilia mexicana), Teardrop Mosquitofish 
(Gambusia sexradiata), Carlhubbsia kidderi, Picotee Livebearer 
(Phallichthys fairweatheri), Pike Topminnow (Belonesox belizanus), 
Peten Catfish (Rhamdia guatemalensis)

Introduced Fish Species: Jaguar Cichlid (Parachromis 
managuensis)

Native Plants: Myriophyllum, Nymphaea, Bulrush Grass (Typha), 
mangroves toward the coast (where freshwater marsh merges with 
brackish swamps)

Scan this QR 
code to learn 
more about this 
amazing biotope.

Scan this QR 
code to see a 
video of this 
amazing biotope.
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Tram Chim Melaleuca Forests, Dong Thap Province, Vietnam
Aquascaper: Tran Hoang Nghia
Location: Vietnam
Award: 3rd Place, Bronze & Team Trophy (55.7 points)

Aquarium
Volume: ~114 gallons
Dimensions: 47” × 24” × 24”

Aquascape
Materials: Melaleuca roots, dried Melaleuca leaves, Melaleuca 
driftwood
Plants: Nymphaea lotus, Nymphoides indicum, Pistia stratiotes

Equipment
Filtration: JBL external filter
Lighting: (2) 48-watt T5 fluorescent lamps (10,000 K and 6,500 K)

Water Parameters
Temperature: 82–84° F
pH: 6.8

Fish
 ‒ Blue Gourami (Trichogaster trichopterus)
 ‒ Trichopsis sp.

The Biotope in Nature
Area Surrounding the Biotope: Tram Chim National Park is in 
Dong Thap Muoi, Tam Nong District, Dong Thap Province, in the 

Mekong Delta. During the time of the year when water levels are 
at their highest, usually from August to November, Tram Chim 
National Park is an ecotourism area known as a “green island.” It 
has a typical landscape for the submerged region of Dong Thap 
Muoi.

During the rainy season when flooded, Melaleuca forests’ water 
levels rise by 6–7 meters. During this time, aquatic plants grow 
vigorously and various fish species spawn and find shelter in 
them.

Underwater Landscape of the Biotope: The river passes 
through a dense forest where there are many branches and 
driftwood in the water. An abundance of fallen Melaleuca leaves 
form a thick layer under water on the riverbed.

Parameters: The water temperature is approximately 82° F, and 
the pH ranges from 6.3–6.8 depending on the season.

Native Fish: Blue Gourami (Trichogaster trichopterus), Trichopsis 
sp., Blotched Snakehead (Channa maculata), Climbing Perch 
(Anabas testudineus), Walking Catfish (Clarias batrachus)

Native Plants: Nymphaea lotus, Nymphoides indicum, Pistia 
stratiotes, Nelumbo nucifera, Eichhornia crassipes, Salviniaceae, 
Ceratophyllaceae

Threats to the Ecology: Encroaching on the natural areas, 
humans pollute the habitat, and their farmland invades the 
forests. The use of pesticides and deforestation are affecting the 
balance of the ecological system of Melaleuca rainforests. AH
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Scan this QR 
code to learn 
more about this 
amazing biotope.

Scan this QR 
code to see a 
video of this 
amazing biotope.
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 SIMPLE 
 HARMONY
 A STRESS-FREE 
 PLANTED  NANO
By KHK

Since the early ‘90s, I have been a fish-only hobbyist. I had 
kept plants in my aquariums before, but they usually ended 
up dying or melting away. For me, plants were nothing more 

than aquarium decorations. But when I discovered Takashi Ama-
no’s Nature Aquarium style of aquascaping, I had to give it a try. 

Start Day 1
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To make a long story short, I was very successful at growing beau-
tiful, lush…algae, but that was about it.

Soon after that failure, I discovered the Walstad Method, a way of 
setting up an aquarium where plants and fish balance each other's 
existence and needs. This is a natural planted-tank method devel-
oped by Diana Walstad, a well-known ecologist. The method calls 
for organic potting soil as a substrate for plants, capped with gravel 
or sand. There are no requirements of mechanical filtration, injected 
CO2, or plant fertilizers. I read her book, and it just made sense to 
me to grow plants in potting soil. Using this method, I had instant 
success at my first attempt!

It’s straightforward to set up a tank using this method. Here are the 
directions:

1. Manually remove all the wood chips from the soil using a sieve.
2. Add 1 inch of soil to the bottom of the tank. Wet the soil with 

dechlorinated water and stir it to release the air bubbles that are 
trapped within.

3. Cap the soil with 1.5 inches of gravel to isolate the layer of soil 
below.

4. Fill the aquarium with dechlorinated water. Pour the water through 
a diffuser so the substrate is not disturbed.

5. Gently disturb the gravel to release any trapped air bubbles. Do 
not allow the gravel to mix with the soil.

6. Wait 24 hours. Then drain most of the water and plant the plants.
7. Fill the aquarium with dechlorinated water again. Pour the water 

through a diffuser so the substrate and plants are not disturbed.
8. Allow plants to establish themselves for 2 months.
9. Add livestock.

With my first Walstad setup, I learned that plant selection for this 
style of aquarium is very important. Not all the plants that I had 
selected did well. Some plants adapted to these conditions better 
than others; there were plants that shot up quickly while others 
grew slowly.

Another important factor to consider when setting up an aquarium 
without a filter is water quality. I recommend adding floating plants 
since they aren’t confined to the same conditions as submerged 
plants; they get all the CO2 they need from the air, and they get 
all the nutrients they need from the leaching soil. Because float-
ing plants thrive in this style of aquarium, they contribute greatly to 
maintaining good water quality. For this setup, I chose Duckweed 
because it grows quickly but is easy to remove when it becomes 
overgrown.

The most surprising aspect of this tank is the lack of algae growth. 
For the first 2 months, there was some algae growth while the plants 
were establishing themselves. However, once the plants started 
thriving, the tank stayed almost algae-free. After the third month, 
the tank pretty much maintained itself.

There is one thing to note about the livestock in this setup. Because 
this was my second attempt at the Walstad Method, I transferred 
the livestock from my first tank into this new setup, introducing it 

KHK

KHK lives in California and has been in the hobby for 25 years. He 
runs a small channel on YouTube called Foo the Flowerhorn. This 
tank and similar setups can be viewed there. 

Day 9 Day 27 Day 59



Top: Blue Velvet Shrimp ■ neryx
Bottom: Ludwigia, Bacopa, and Narrow-Leaf 
Anacharis all thriving in the author's setup

A top-down view of the circular duckweed separator. The separator 
prevents the duckweed from blocking the light going to the other plants 
in the aquarium.
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from day one. Normally, I would not introduce livestock until the 
plants were established and thriving. In my experience, that usu-
ally takes 2 months.

Aquarium
Tank: custom 9.5” × 9.5” × 14”
Volume: ~5 gallons
Glass: low-iron glass

Substrate
 ‒ organic potting soil with vermicompost and chicken manure 
compost

 ‒ 0.07”–0.10” fine gravel for capping

Equipment
Lighting: desktop lamp with 14-watt, cool white CFL (compact 
fluorescent lamp); photoperiod of 13 hours per day for the first 2 
months, 12 hours per day thereafter
Heater: 50 watt with heater cover
Circular Duckweed Separator: made from a 3 mm clear acrylic 
tube

Maintenance
 ‒ 10–20 percent water change once per week without cleaning 
the glass or disturbing the gravel or plants

 ‒ trim the plants when they are about to reach the surface
 ‒ replant the trimmings or dispose of them

Because I started out with livestock, I had to perform a daily water 
change of 5–50 percent for the first 2 months. I would change 5 

percent when biofilm formed on the water’s surface and 50 per-
cent when the water became brown or when the shrimp became 
lethargic. In the beginning, the average daily water change was 
10–20 percent. After 2 months, I started doing a 10–20 percent water 
change on a weekly basis. If you don't start out with livestock, there's 
no need to do water changes daily, only when the water becomes 
brown.

Parameters
Temperature: 81° F

Plants
 ‒ Duckweed (Lemna minor)
 ‒ Dwarf Hairgrass (Eleocharis parvula)
 ‒ Narrow-Leaf Anacharis (Egeria najas)
 ‒ Ludwigia brevipes
 ‒ Bacopa caroliniana
 ‒ Common Water Nymph (Najas guadalupensis)
 ‒ Vallisneria natans

Fish
 ‒ Betta splendens

Shrimp
 ‒ (3) Amano Shrimp (Caridina multidentata)
 ‒ (12) Blue Velvet Shrimp (Neocaridina davidi var. 'Blue')

Snails
 ‒ (2) Horned Bumble Bee Nerite Snail (Clithon corona) AH

Day 70
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 Fish Food for Thought: Dry Foods
By Jason Oneppo

W ith a mind-boggling number of fish foods on the shelf 
of every local fish store, it can be overwhelming for new 
aquarists to decide which food to buy for their fish. Some 

foods are formulated for a wide variety of fish, while others are made 
to meet the specific dietary requirements or feeding behaviors of 
particular fish.

In this article, I will discuss the common forms of dry fish food, their 
physical characteristics, how they are made, and their specific appli-
cations. These various foods are staples in the hobby; they have 
been developed and refined over time as the knowledge of fish 
nutrition has grown and manufacturing capabilities have advanced. 

Regardless of their differences, they share one similarity: dry fish 
foods have the advantage of not requiring any special storage other 
than being kept in a cool, dry place. Their ease of use and long shelf 
life make it simple to keep an assortment on hand so you can always 
offer your fish a varied diet.

Flake Foods
Flake foods are one of the oldest forms of fish food produced for the 
aquarium hobby. They are the most popular fish foods purchased 
by aquarists, and just about every aquarist has some on hand. 
Flake foods that are targeted for mixed community aquariums and 
those for herbivores (such as spirulina flakes) are two of the most 
popular types.

Flakes are typically made using a mix of ingredients, including 
vitamins, minerals, aquatic proteins, plant matter, colorants, and 
more. Many manufacturers of fish foods have moved away from the 
use of artificial preservatives and colorants and replaced them with 

Jason Oneppo

Jason Oneppo lives in Warwick, Rhode Island, is a co-founder of 
AHM, and has been in the aquarium industry for over 30 years. He 
has worked in retail stores, livestock wholesale, and manufacturing.



Spirulina flakes
Flakes for freshwater community fish
■ Elena Elisseeva

Small pellet food ■ Sayam Sompanya
Large pellet food
■ Monchai Tudsamalee

Algae-based wafers Carnivore wafers

African cichlids feeding on an algae wafer ■ Mohamadreza Alipournia
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natural alternatives. All flakes require a binder to hold the ingredi-
ents together. One of the most common binders is wheat gluten.

To make flakes using traditional methods, the ingredients are 
blended to a homogeneous slurry, baked to remove moisture, and 
dried in sheets, which are then broken into flakes. This homoge-
neous blending of ingredients offers a consistent nutritional profile 
in every flake.

When sprinkled on the water’s surface, flake foods float until sat-
urated. Once saturated, they begin to sink slowly, but in most 
instances, flakes are eaten from the surface. Feeding from the 
surface is a natural behavior for many freshwater fish. For fish that 
prefer to feed from the water column (mid-level swimmers), simply 
take a pinch of flake food between your fingers and release it below 
the water’s surface. The flakes will then be dispersed by the water 
currents in the aquarium. Larger fish may require more sustenance 
than flakes alone can provide, at which point you may want to 
consider looking for a denser food, such as pellets.

Pellet Foods
Pellet foods are made from a homogeneous blend of ingredients 
and binders mixed into a paste that is extruded through a metal 
plate and cut to form pellets of the required size. Most fish food 
pellets are round, but some are cylindrical. Pellet foods are the 
second most popular food choice for feeding freshwater fish. They 
are often associated with the feeding of large fish (such as cichlids) 
but are available in many sizes and formulations, including pellets 
for nano-sized community fish and bettas. Pellets are available in 
floating, slow-sinking, and sinking varieties. Some are hard while 
others are soft and moist, so there is very likely a pellet available to 
meet any tank’s feeding requirements. Because pellets are made 
from a homogeneous blend of ingredients, they have a consistent 
amount of nutrition in every bite. Like flakes, they are easy to use 
and store.

One advantage pellets have over flake foods is that they can be 
soaked in liquid supplements, vitamins, and medications, absorbing 
these additives and ensuring they reach the intended fish.

Pellets are the preferred food for use with automatic feeders 
because they do not readily absorb moisture from the environment. 
As a result, they are not prone to clumping up or molding, a problem 
that can occur with flake foods in auto feeders. Because pellets are 
uniform in shape and size, they flow smoothly and consistently out 
of the auto feeder’s opening into the aquarium.

Wafers
Wafers are dense, disk-shaped, sinking foods that are usually 
plant-based. They were originally developed for sucker-mouth 
catfish and algae eaters and are made using a process similar to that 
used for making pellets (compressing a mix of ingredients through 
an extruder and metal plate). Although algae- or plant-based 
wafers are the most popular varieties, there are also wafers for 
bottom-feeding carnivores, such as cory cats and loaches. Some 
manufacturers produce wafers specifically for freshwater shrimp. 
This is a good choice for people who keep shrimp since some foods 
made for fish are not shrimp-safe.



Seaweed sheets ■ Samon Suwannawong
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Plant-based wafers typically contain spirulina, kelp, and/or other 
forms of algae and plant matter, as well as at least one source of 
animal protein. Many herbivorous fish consume animal proteins in 
the wild as part of their natural diet, so the inclusion of some animal 
protein in plant-based fish foods is common. For example, Tropheus 
are known to graze on algae that grows on rocks and therefore 
consume the organisms that inhabit the algae. The algae and asso-
ciated organisms that adhere to surfaces in aquatic environments 
are called aufwuchs.

Wafers are very popular; they are available in a range of sizes, are 
nutritionally dense, and when fed exclusively are typically offered 
several times a week instead of daily.

Dried Seaweed Sheets (Nori)
Dried seaweed is a natural food that is sold in sheets, like pieces of 
paper. It is a food most often associated with saltwater fish because 
its roots as a fish food originated in the marine aquarium hobby 
more than 30 years ago. It is an excellent addition to the diet of 
herbivorous and omnivorous freshwater fish, including algae-eating 
African cichlids, as well as a myriad of other freshwater fish, includ-
ing livebearers, Plecostomus, and goldfish.

The sheets are made from Pyropia, a genus of red algae. The 
seaweed is shredded and mixed into a slurry using water, pressed, 
and then dried. It is an excellent source of plant-based protein, 

vitamins, amino acids, and natural pigments. Herbivorous fish digest 
seaweed much more completely than foods derived from terrestrial 
vegetables, such as lettuce. Be sure to use seaweed designated as 
fish food because nori sold for human consumption can contain fla-
vorings and additives not safe for fish.

To feed, cut an appropriate-sized piece of seaweed from a sheet, 
insert it into a seaweed/veggie clip, and attach the clip inside the 
aquarium. There are several varieties of seaweed/veggie clips avail-
able; some use suction cups to attach to the aquarium’s glass, while 
others use magnets. If the seaweed happens to become detached 
from the clip, it should be reattached. It is important to pay atten-
tion to this because a large piece of seaweed floating around in an 
aquarium can block filter- or circulation-pump intakes.





Freeze-drying chambers Workers removing freeze-dried foods from the chamber

Freeze-dried brine shrimp

Freeze-dried bloodworms

Freeze-dried plankton

Discus eating freeze-dried 
Tubifex Worms ■ Aleck Brooks

Freeze-dried mysis shrimp

Freeze-dried Tubifex Worms

Freeze-dried krill

Freeze-dried food 
soaking in menhaden oil
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Freeze-Dried Foods
Freeze-dried foods are among the most natural foods that can 
be offered to aquarium fish. They can be used as a daily diet or 
just as a treat. Freeze-dried foods have water removed for stabil-
ity and storage while preserving most of the benefits of the original 
product. The manufacturing process involves creating a vacuum in 
a low-temperature (55–100° F) chamber full of frozen product set on 
shelves. As the trays warm in the chamber, the water steams out of 
the product. The steam collects on condensers, which remove the 
water. The final product can be safely stored for long periods if it’s 
kept sealed and dry.

By properly storing freeze-dried fish food, the shelf life can extend 
to several years without losing nutritional value. Freeze-dried foods 
retain their natural shape and scent, which is familiar to fish and 
will often attract even the most finicky feeders. There are several 
common varieties of freeze-dried fish foods available, all of which 
are made from whole, single-ingredient food items, including brine 
shrimp, bloodworms, Tubifex Worms, plankton, krill, and mysis 
shrimp.

Although many freeze-dried foods are appropriately sized for use 
in auto feeders, this is generally not recommended because freeze-
dried foods absorb moisture from the environment and can clump 
up and become moldy.

Since the freeze-drying process removes most of the moisture from 
food, freeze-dried food floats when placed in an aquarium. Most of 
the time, this is fine, but there are instances where sinking food is 
preferred. In that case, you can simply soak the food in aquarium 
water for several minutes before feeding it to your fish. Some variet-
ies, such as Tubifex Worms, can be pressed against the glass inside 
the tank, making it easier for fish to eat.

Because freeze-dried foods easily absorb moisture, they are an 
excellent choice when attempting to administer liquid vitamins, sup-
plements, and medications to fish. The application for each will be 
different, so be sure to do your research before trying this.

The foods discussed in this article are easy to use, don’t require 
special storage, and are available at local fish stores everywhere. As 
with all purchases, check the ingredients of what you’re buying and 
know what you’re feeding your fish and putting into your aquarium. 
In future articles, I will discuss other foods in more detail, but until 
then, keep it real, fishes! AH
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 Success with Tropheus
By Thijs Janzen, PhD
Images by author except where noted

The beauty of the various Tropheus cichlids from Lake Tan-
ganyika has captured the imagination of many aquarists. 
Although Tropheus are known to be challenging to keep, it 

is quite possible to succeed with this group of fish by following just 
a few basic rules.

The genus Tropheus consists of six species that have been scien-
tifically described: T. moorii, T. annectens, T. polli, T. duboisi, T. brich-
ardi, and T. kasabae, as well as several undescribed species: T. sp. 
'black,' T. sp. 'ikola,' T. sp. 'red,' and T. sp. 'mpimbwe,' which all require 

similar care. All Tropheus are endemic to Lake Tanganyika in Africa, 
so we can take inspiration from nature on how to keep Tropheus 
and how to accommodate their natural behavior. In Lake Tangan-
yika, Tropheus are found in shallow waters that are subject to strong 
water movement (waves) and a lot of sunlight. These areas are dom-
inated primarily by rocks and are devoid of plants. In our aquariums, 
we can replicate this habitat by using large amounts of rocks and 
a strong circulation pump. High water flow and high levels of light 
promote growth of green algae and ensure that our Tropheus can 
display their natural behavior of grazing. Although Lake Tanganyika 
is not devoid of aquatic plants, Tropheus tend to eat or uproot most 
of them. Nevertheless, some strategically placed Vallisneria can be 
a nice addition to their aquarium.

Tropheus are fussy about water quality, but exactly replicating the 
water parameters of Lake Tanganyika is not necessary. Lake Tan-
ganyika has extremely alkaline water, with a pH of 8–9 and a KH 

Thijs Janzen, PhD

Thijs is a cichlid enthusiast from Groningen, The Netherlands, where 
he has kept cichlids since his childhood. Currently, he works as an 
evolutionary biologist at the University of Oldenburg, Germany.



Juvenile Tropheus duboisi feeding on algae

As the juvenile Trophues duboisi matures, it will lose its spots 
and develop a blue head with a vertical yellow band.

Tropheus duboisi in between juvenile and adult coloration

Tropheus duboisi with adult coloration ■ Chifler
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(carbonate hardness) of 12–16° (214–286 ppm). Aquarium water 
with a pH of around 8 and a KH of at least 8° (143 ppm) will suffice. 
Although decorative, driftwood can lower the pH considerably and 
should be avoided. Water temperature should be kept at 77–80.6° F. 
Because Tropheus live in shallow, turbid water, they prefer high 
levels of dissolved oxygen. We can achieve this by aiming the outlets 
of the filter and circulation pumps toward the surface of the water 
to create surface movement and increase oxygenation of the water. 
During warm summer days, we can further increase the dissolved 
oxygen level in the water by installing a diffuser on the outlet of the 
filter. Tropheus, like all cichlids, are avid eaters and consequently 
produce a lot of waste. It is best to use large, strong filters that pro-
duce a lot of water flow, coupled with copious water changes to 
keep the buildup of waste products to a minimum. Water for water 
changes needs to be treated for chlorine, chloramines, and heavy 
metals (if present) and should be adjusted for pH, KH, salt levels, 
and temperature before being added to the tank.

During the daytime, Tropheus feed on the algae growth and asso-
ciated microorganisms living on the rocks, referred to as aufwuchs. 
Because algae have thicker cell walls than animal cells, they are 
harder to digest. To deal with this, Tropheus have developed an elon-
gated gut, which requires the algae cells to travel farther through 
the digestive system, facilitating digestion. Because of their highly 
adapted digestive system, Tropheus should never be fed foods that 
contain a high level of animal proteins. Animal proteins break down 
easily in the Tropheus gut, and because the digestive tract moves 
slowly, foods with high levels of animal protein may start rotting 
or fermenting. This can cause blockage, infections, bloat, and ulti-
mately, death. Standard flake food should also be avoided. Instead, 
try spirulina-based flakes. Spirulina is blue-green algae that con-
tains the plant material Tropheus require. Special attention should 
be given to the total fiber content of the food in question. The typi-
cal fiber content of spirulina-based flake food is around 5–6 percent. 
This high fiber content ensures that the food is not digested quickly 
and that it moves steadily through the digestive tract without cre-
ating blockage. Furthermore, do not overfeed Tropheus; if they eat 
too much at once, this too can result in blockage. Ideally, Tropheus 
should be fed small portions multiple times per day. One solution is 
to use an automatic feeder. It is critical to use the right type of food; 
a single feeding with the wrong type of food can lead to the loss of 
our precious Tropheus.

When Tropheus were first introduced to the hobby in the 1950s, they 
seemed to be difficult to keep. Initially, this was due to their extreme 
water requirements, but once these were overcome, the high levels 
of male aggression turned out to be another challenge. In their nat-
ural habitat, male Tropheus protect a feeding territory from other 
males. In the aquarium, males will display this same behavior and 
actively chase away intruders. If the intruder is unable to get away, 
the male will continue to chase the intruder until it is dead. Over 
time, hobbyists have realized that there are two easy ways to deal 
with these high levels of aggression. First, a large tank size gives 
competing males more space to get away when chased. A tank size 
of at least 60 inches in length is sufficient to ensure rivals can get far 
enough away, although a larger tank is always better. Secondly, Tro-
pheus are best kept in groups of 15 to 25 individuals. With so many 
individuals, aggression of the dominant males is distributed over the 
group, making sure that no one individual is overly harassed.



Eretmodus cyanostictus 'Moba' Telmatochromis vittatus
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Tank mates for Tropheus should consist of other herbivorous cichlids 
from Lake Tanganyika that thrive on spirulina-based foods. These 
include species from the genera Petrochromis, Simochromis, Inter-
ochromis, and Eretmodus. Less often seen, but also dependent on a 
plant-based diet, are Xenotilapia leptura and Variabilichromis moorii. 
These species can be kept with Tropheus as well, but proceed with 
caution, as hobbyist experience combining them with Tropheus is 
limited. Substrate-breeding species from the genera Julidochromis, 
Telmatochromis, and Chalinochromis also fare well on a vegetarian 
diet. Lastly, Synodontis can provide a nice addition if you would like 
to have some non-cichlids in the tank as well.

One of the main obstacles a hobbyist can encounter when keep-
ing Tropheus is a disease called “bloat.” Bloat is caused by a parasite 
(a dinoflagellate that infests the intestine). Once a fish is infected, 
its abdomen may swell up, its appetite for food may disappear, and 
its feces can become white and slimy. Without treatment, the fish 
usually dies within a few days. More importantly, once the fish is 
infected, it can infect others, which can lead to a mass infection 
(and death) of all the fish in the tank. Treatment of bloat is possible 
but not always effective. If you suspect that an individual is infected 
with bloat, it is best to treat the entire tank rather than try to catch 
the individual. Although individual treatment can be more effective, 
individuals are often not accepted after being removed and rein-
troduced to the tank. Regardless, the parasite might have already 
spread to other fish, making subsequent treatment of the tank nec-
essary anyway.

Bloat can be prevented by sticking to a few “golden rules” when 
keeping Tropheus. Maintain excellent water quality, feed only spir-
ulina flakes, have a minimum tank length of 60 inches, and keep a 
group of 15 to 25 individuals.

Healthy Tropheus readily reproduce in our tanks. Males will mate 
with multiple females. Tropheus are maternal mouth brooders, so 
the mother will take the fry back into her mouth after they are born. 
Clutches of Tropheus are among the smallest clutches of all fish 

species (~13 eggs), but as soon as the young are released, they are 
fully self-sufficient. The young fish are smart and can easily avoid 
predation by other fish in the tank—and aquarists trying to net them! 
They often have very different pigmentation compared to the adults 
and can be extremely beautiful (the young of T. duboisi come to 
mind). Once the young reach a size of 1.6–2 inches, they will tran-
sition toward their adult coloration, which coincides with sexual 
maturation as well.

Instead of keeping Tropheus in large single species groups, expe-
rienced aquarists have been successful keeping Tropheus in large 
groups of species of Tropheini (the tribe of Tropheus and other 
mouth-brooding genera). Here, the dilution of aggression is facil-
itated by the interactions with other species, such as species from 
Eretmodus, Petrochromis, Simochromis, Pseudosimochromis, or 
Interochromis. Take care, however, in picking the individuals used 
for such a setup (each individual fish has its own temperament!). 
Such an approach should generally be restricted to experienced 
Tropheus keepers.

My personal experience with Tropheus stems from keeping a harem 
of Tropheus duboisi. T. duboisi behaves slightly differently from the 
other Tropheus species, and the males are a bit more tolerant of tank 
mates. I kept T. duboisi in a harem (1 male and 3 females) together 
with Eretmodus, Telmatochromis, Xenotilapia, and Synodontis in a 
tank filled to the brim with rocks. Feeding small portions to the fish 
multiple times a day ensured that the fish would graze the rocks and 
have less time for aggressive interactions. The three females were 
often carrying young, and it was fascinating to observe maternal 
care of the beautiful black-bodied, white-spotted juveniles.

I hope I have given you some inspiration with this information on 
how to successfully keep Tropheus. If you would like to read more 
about Tropheus, I highly recommend the book TROPHEUS in Their 
Natural Habitat, by Ad Konings, which contains a wealth of infor-
mation on keeping Tropheus and the natural conditions in which 
Tropheus are found. AH






