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Announcements
• Wish there were a reef magazine like AHM? There is! Reef Hobbyist 

Magazine is available for FREE in the best local fish stores around 
the country and online at www.reefhobbyistmagazine.com!

AHM Sponsored Events
(our latest issues are available at domestic sponsored events)
• Aquashella Dallas 

May 16–17, Dallas, TX – www.aquashella.com
• IFGA Guppy Show 

May 16–17, Earth Romulus, MI – www.ifga.org
• American Livebearer Association 2020 Convention 

June 11–14, Coral Springs, FL – www.ala2020florida.com
• Guangzhou International Aquarium Show 2020 

June 12–14, Guangzhou, China – www.fishgz.com
• IFGA Guppy Show 

June 13–14, Lancaster, MA – www.ifga.org

 Digital & Hard-Copy Subscriptions
Scan this QR code to sign up for your free digital 
subscription. You will receive an alert every time a new 
issue is released and have access to download every 
issue as a PDF. You can also sign up for a hard-copy 
subscription for home delivery.

Want to Carry AHM in Your Store?
Attract more hobbyists to your store by offering Aquarium Hobbyist 
Magazine to your customers! We educate hobbyists on new products, 
husbandry techniques, and livestock. Plus, we never publish e-tailer ads! 
Contact one of our distributors below or email us through the “Contact 
Us” tab on our website to get stocked. Your customers will love it!
• All Seas Marine – www.allseaslax.com
• Aqua Lab Aquaria – www.aqualabaquaria.com
• Aquatropic – www.aquatropic.com
• DFW Aquarium Supply – www.dfwaquarium.com
• Pan Ocean Aquarium – www.panoceanaquarium.com
• Quality Marine – www.qualitymarine.com
• ReefH2O – www.reefh2o.com
• Segrest Farms – www.segrestfarms.com
• Ultum Nature Systems – www.ultumnaturesystems.com

Visit Us on the Web
www.aquariumhobbyistmagazine.com
• Read all back issues in the AHM archives for FREE
• Sign up for a hard-copy subscription or FREE digital subscription
• Download and save issues in PDF
• Find out about upcoming events in your area
•  www.facebook.com/aquariumhobbyistmagazine
•  www.instagram.com/aquariumhobbyistmagazine

AHM Staff
Managing Editor Jason Oneppo 
Executive Editor and Director of Advertising Harry T. Tung 
Consulting Editor Jim Adelberg 
Copy Editors Melinda Campbell, S. Houghton

Comments or suggestions? Contact us on our website!
©2020 Aquarium Hobbyist Magazine. All rights reserved.
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Scaper Spotlight: 
Bruna Andrade
A member of the Aquabase Layout Team 
shares her journey to becoming a successful 
aquascaper. Jason Oneppo

Keeping and Caring 
for Angelfish
Considering angelfish? A seasoned pro shares 
her secrets to success with these aquarium 
classics. Maria Stavast

A Biotope Aquarium for 
Sternotherus peltifer
Do you know what "habitatscaping" is? Check 
out this turtle expert's idea of taking biotopes 
to the next level. Seungjun “Jinto” Lee

How to Improve Your Water 
Quality with RO/DI
Find out why aquarium veterans rely on RO/DI 
to maintain consistent parameters and algae 
control. Dillon Spencer

How to Keep Aquascaping Simple
Less is sometimes more! A talented scaper 
discusses why simple is better and how 
focusing on the basics can put you on a path 
to beautiful aquascapes. Jordan Stirrat

The 2019 Biotope Aquarium 
Design Contest
The top 3 winners of the 2019 BADC are 
showcased here. See what it takes to be the 
world's best! Oleg Labutov
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So You’ve Always 
Wanted a Koi Pond
Have you ever wanted a Koi pond but didn't 
know where to start? These pro tips will help 
you start off on the right foot. Jack Berokoff
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Thai Rainforest
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paludarium was inspired by a walk 
in a rainforest. Joern Pollex
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To see all of the biotope aquariums 
entered into this year's contest, 
visit biotope-aquarium.info or scan 
this QR code.

Floodplains of Lake Kinkony in the Mahajanga Province, 
northwest of Madagascar, 600 L ■ Pawel Lukasz Kocik

Taiwan’s Hsiao Li Creek, a small tributary in 
the mountain forest, 135 L ■ Chen Li Fan

Marginal zone of Chilika Lake in the area of Puri, 
Odisha, India, 140 L ■ Anastasia Chistyakova
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 THE 2019
 BIOTOPE AQUARIUM
 DESIGN CONTEST

By Oleg Labutov

I n August 2019, entries for the 9th Biotope Aquarium 
Design Contest were accepted. On October 1st, after the 
members of the jury evaluated the entries, the results 

of the contest were published online. By taking part in this 
unique contest, the participants contributed to promot-
ing biotope aquariums. After participants researched the 
biotope of their choice, they set out to replicate it and show 
the beauty of the natural underwater world and the organ-
isms that inhabit it.

This year, we received 135 entries from 34 countries. 
Participants showed 352 species of aquatic animals. This 
makes our contest one of the most exciting events in the 
world of aquariums. Once the entries are ranked, we publish 
our magazine, 50 Best Biotope Aquaria, featuring the 50 best 
biotopes.

The 10th anniversary competition will be held in 2020, and 
we invite you to participate.

It is our opinion that the contest has significantly influenced 
the popularization of biotope aquariums around the world, 
which is important in raising awareness of the problems that 
threaten the natural habitats of aquatic organisms, many of 
which are endangered. We hope you enjoy these award-win-
ning examples of biotope aquariums, and we invite you to 
visit our website www.biotope-aquarium.info to see all of the 
other entries from this year’s contest.

Biotope Versus Habitat: Habitat refers to the environment 
inhabited by a particular species, and biotope refers to the 
whole biological community, also known as biocenosis.

About the Author

Oleg lives in Peterhof, Saint Petersburg, Russia, and has been 
in the hobby since 1999. He has studied biotopes since he 
was a child, when he would catch newts and aquatic insects.



Río Peyán, Guatemala, jungle area, 
submerged roots habitat, 540 L ■ Lee Nuttall

Masek Lake, margin near the village of Sinoni, 
Tanzania, Africa, 120 L ■ Matvey Sokolov
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 MEANDERS OF A FOREST STREAM, A TRIBUTARY OF  
 THE CHODELKA RIVER NEAR BEŁŻYCE, POLAND 
Aquascaper: Bartłomiej Paśnik
Location: Poland
Award: 1st place

Aquarium
Volume: ~67 gallons Dimensions: ~60” × 20” × 12”

Aquascape
Materials: For the decoration, limestone, sand, and roots were used. 
The riverside was made of sand and epoxies. Making it from natural 
materials would not have been a permanent solution.

Equipment
Filtration: AQUAEL Unimax 250 canister filter, water-circulation 
pump (~530 gallons per hour), AQUAEL OXYPRO 150 air pump
Lighting: 150 watts

Increased water aeration is more important than low temperature in 
cold-water aquariums because there is more oxygen in cold water. 
If we cannot lower the temperature, we must provide more oxygen, 
which I accomplished using an air pump.

Water Parameters
Temperature: ~62–71° F
pH: 7.5

Maintenance
Water Changes: 30 percent once a week

Livestock
Fish: Gudgeon (Gobio gobio)
Invertebrates: Spiny-cheek Crayfish (Faxonius limosus)

The Biotope in Nature
Area Surrounding the Biotope: There are small streams originat-
ing from forests to the southwest of the city of Bełżyce. These are 

mixed forests, with the most common tree species being Quercus 
spp., Carpinus betulus, Pinus sylvestris, and Alnus glutinosa. The 
biotope is located in a cold-temperate climate. The driest month is 
January, with a rainfall of approximately 1 inch. The greatest precipi-
tation appears in July, with an average of 3 inches. July is the hottest 
month, with an average temperature of 65° F. The lowest average 
temperature during the year occurs in the month of January and is 
about 21° F.

Underwater Landscape of the Biotope: The stream’s sources 
flow from a small hill. The silty bottom is overgrown with algae. 
After about 65 feet, the bottom is covered with limestone and sand, 
and the banks are overgrown with roots, mosses, and dead wood.

Parameters: The water is clear. The pH measures 7.57, and the 
summer temperature is approximately 57–59° F.

Native Fish and Invertebrates: Stone Loach (Barbatula barbat-
ula), Three-spined Stickleback (Gasterosteus aculeatus), Gudgeon 
(Gobio gobio), Gammarus pulex, Spiney-cheek Crayfish (Faxonius 
limosus)—an invasive species

Native Plants: algae

Threats to the Ecology: Due to global warming, the stream dries up. 
In the summer, about 650 feet from the source, the depth of water 
was approximately 0.3 inches! Despite the harsh conditions, fish 
are found here, probably living their last years in this biotope. Also, 
people who ride off-road vehicles here contribute to the destruction 
of the biotope. One of the local small miracles of nature is dying.

Sources of Information: I researched the biotope myself because 
there is no information about this river.
(www.explorebiotope.com/italy-copy-1)
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 FAST-FLOWING STREAM ABOVE A WATERFALL, 
 LAGU LAGU CREEK, LEYTE ISLAND, PHILIPPINES 
Aquascaper: Qi Yin
Location: China
Award: 2nd place

Aquarium
Volume: ~21 gallons
Dimensions: ~36” × 20” × 16”

Aquascape
Materials: The pebbles, rocks, and sand were all collected from the 
river. At the same time, I found some fallen leaves and branches on 
the riverbed. After disinfecting them, I used them in my aquarium. 
As an exploration enthusiast, I often snorkel in the stream to observe 
underwater creatures while collecting specimens and materials. One 
time when I snorkeled in the stream and explored a trail of creatures 
near the huge rocks at the bottom of the riverbed, I suddenly looked 
up and saw the sunlight shining through the gap behind the rocks; 
I was touched at this moment. I decided to recreate this scene 
that I remember.

Equipment
Lighting: Kessil 360X Tuna Sun, 90 watts, 6,000–9,000 K
Water Movement: EHEIM compact+ 3000 pump (792 gallons per 
hour), Laoyujiang CX-W3 Natural Wave Pump (5,283 gallons per hour)

The color spectrum of the Kessil Tuna Sun is close to the color 
spectrum of the sun. The shimmering light prominently shows the 
relationship between the ripples of the water’s surface and the 

underwater objects. I carefully designed a water-flow system for 
these fast-flowing stream fishes using a wave pump placed at the 
bottom of the aquarium. Since the flow rate in the tank is very fast, 
just like the habitat I described, these gobies can live in my aquar-
ium in the same way they do in nature.

Water Parameters
Temperature: ~75.2° F
pH: 7.2
General Hardness: 7°

Fish
Red-tailed Goby (Sicyopterus lagocephalus), Red-belted Goby 
(Sicyopus zosterophorus), Stiphodon surrufus, Lentipes sp.

The Biotope in Nature
Area Surrounding the Biotope: Lagu Lagu creek is located in 
Leyte Island, in the Visayas group of islands in the Philippines. It 
is the seventh largest island in the Philippines by land area. The 
coordinates are 10°50′ N, 124°50’ E. The island measures about 
110 miles north to south and about 40 miles at its widest point. 
The highest elevation is 4,423 feet, and the highest point is Alto 
Peak. In the north, it nearly joins the island of Samar, separated by 
the San Juanico Strait, which becomes as narrow as 1.2 miles in 
some places. The island province of Biliran is also to the north of 
Leyte and is joined to Leyte Island by a bridge across the narrow 
Biliran Strait. To the south, Leyte is separated from Mindanao by 
the Surigao Strait. To the east, Leyte is somewhat set back from 
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the Philippine Sea of the Pacific Ocean, Samar to the northeast, 
and the Dinagat Islands to the southeast, forming the Leyte Gulf. 
To the west is the Camotes Sea. Leyte is mostly heavily forested 
and mountainous, but the Leyte Valley in the northeast has much 
agriculture. There are some waterfalls on the hills of the island, and 
the streams of the waterfall will eventually flow into the sea. Most 
inhabitants are farmers. Fishing is a supplementary activity. Rice and 
corn (maize) are the main food crops. Cash crops include coconuts, 
abaca, tobacco, bananas, and sugarcane. There are some manga-
nese deposits, and sandstone and limestone are quarried in the 
northwest.

Underwater Landscape of the Biotope: The habitat I described is 
a clear, fast-flowing, and oxygen-rich stream above a waterfall in the 
middle course of the Lagu Lagu creek. The substrate of the riverbed 
is sandy with large pebbles and rocks. As the stream flows through 
the forest, the bottom of the water is scattered with branches and 
leaves.

Parameters: The Philippines is a country comprised of tropical 
islands. It has only two seasons: wet and dry. The wet (rainy) season 
starts in June and lasts until October. September and October are 
often the typhoon season in the Philippines. During the wet season, 
the water level of the stream rises and the water temperature drops. 
The dry season is from November to May. During the dry season, the 
water level in the stream decreases and the water temperature rises. 
April and May are the hottest months in the Philippines. The sky is 
at its bluest and the water at its clearest during this time of the year. 
The water temperature of the stream is between 75° F and 86° F. 
The pH of the water is about 7, and the general hardness is about 7°.

Native Fish and Invertebrates: Red-tailed Goby (Sicyopterus lago-
cephalus), Red-belted Goby (Sicyopus zosterophorus), Stiphodon 
surrufus, Sicyopus auxilimentus, Lentipes sp.

Native Plants: There are no aquatic plants except for the plants 
that are submerged during the rainy season.

Threats to the Ecology: When I went to this biotope to take photos 
of these lovely fish with my friends, some local villagers went to the 
river to take a bath and used shampoo. I was so distressed to see 
this. I really hope that these natural biotopes will not be damaged. 
But I know that there are things I can’t stop, so what I want to do is 
demonstrate the most natural waterscape, show the most beautiful 
side of the little fishes, and let people around me see these most 
common little creatures. It is very beautiful. I hope that everyone 
will pay more attention to them in the future and stop destroying 
our beautiful natural world.

http://aquariumhobbyistmagazine.com/
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 FLOODED AREA ON THE KRĘŻNICZANKA RIVER, 
 NEAR BEŁŻYCE, POLAND
Aquascaper: Bartłomiej Paśnik
Location: Poland
Award: 3rd place

Aquarium
Volume: ~14 gallons Dimensions: ~23” × 12” × 12”

Aquascape
Materials: sand, mud, dead wood, roots, reeds from the river
Plants: Ceratophyllum demersum, Elodea canadensis

Equipment
Filtration: AQUAEL Versamax 3 hang-on-back filter (317 gallons 
per hour)
Lighting: 10-watt LED, 8,000 K

Water Parameters
Temperature: 68–72° F
Carbonate Hardness: 20°
pH: 7.5

Maintenance
Water Changes: 20 percent once a week
Other: replace reeds every 6–8 months

Livestock
Fish: Three-spined Stickleback (Gasterosteus aculeatus)

Invertebrates: common ramshorn snail (Planorbis planorbis), 
Great Pond Snail (Lymnaea stagnalis)

The Biotope in Nature
Area Surrounding the Biotope: The river is in Lublin Voivodeship, 
which is the left tributary of the Bystrzyca River. It flows between 
the villages of Zagórze and Krężnica. Then it takes a turn and heads 
east to the city of Bełżyce. In the village of Babin, it begins to mean-
der strongly and helps to create picturesque landscapes. The river 
is over 12 miles long and ends its course near Lublin, affecting the 
marshy area to the Bystrzyca River. The presented flooded areas 
are the result of beaver activity. They are surrounded by meadows, 
reed beds, and fallen trees.

Underwater Landscape of the Biotope: The bottom is covered 
with mud and a small amount of plants and dead wood, creating an 
excellent environment for breeding fish. The only species I’ve seen 
are Gasterosteus aculeatus and Pseudorasbora parva, an invasive 
species from Asia that has permanently settled in Polish waters. The 
depth is shallow, about 12 to 31 inches, and the water temperature 
in the summer reaches approximately 82° F.

Parameters: The water is turbid, with a hardness of 20°, a pH of 
7.5, and a summer temperature between 73 and 82° F. In the winter, 
the place completely freezes.

Native Fish and Invertebrates: Three-spined Stickleback (Gaster-
osteus aculeatus), Stone Moroko (Pseudorasbora parva), Gudgeon 
(Gobio gobio), European Perch (Perca fluviatilis), Brown Trout (Salmo 
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trutta), Grayling (Thymallus thymallus), Common Roach (Rutilus 
rutilus)

Native Plants: Sagittaria sagittifolia, Ceratophyllum demersum, 
Elodea canadensis, Berula erecta, Callitriche palustris

Threats to the Ecology: The river was severely polluted in the 
1980s and 1990s, leading to the complete extinction of the European 
Crayfish (Astacus astacus) and the Depressed River Mussel (Pseu-
danodonta complanata). Unfortunately, Krezniczanka is constantly 
exposed to negative impacts caused by humans, including littering 
and flushed fertilizers from nearby fields, which affect this small 
ecosystem. AH

http://aquariumhobbyistmagazine.com/
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 HOW TO KEEP AQUASCAPING SIMPLE 
By Jordan Stirrat

M any new hobbyists dive too deeply into the minute details 
of a planted aquarium and forget to focus on the basics. If 
you start with quality equipment and a simple but effective 

plan, you will put yourself on the path to success.

In this article, I will discuss basics such as consistent maintenance, 
lighting, fertilization, filtration, CO2 injection, and proper livestock 
choices.

Designing an aquascape can be a challenging task. I like to use basic 
design concepts such as the rule of thirds, balance, and contrast, and 
apply them to my aquascapes. I also study nature landscape photos 
or other aquascapes as a source of inspiration. I like to sketch out my 
design concepts to make it easier to visualize the end result. I usually 
spend a few days tweaking the hardscape until I am happy with it. 
Basic design rules can be broken, so don’t feel that you must stick 
to the rule book if you are happy with your planned layout. The key 
to a successful aquascape, in my opinion, is not to overcomplicate 
things. You should not feel pressured into creating award-winning 
aquascapes to impress others, but focus instead on what makes 

About the Author

Jordan, a civil engineer from Scotland, has been aquascaping 
for 4 years. He shares his stunning scapes on his Instagram page, 

"aqua_planter." You can also find him on YouTube as "Aqua Planter."



This tank contains a variety of plants
with different lighting requirements.

aquariumhobbyistmagazine.com How to Keep Aquascaping Simple  • 15

you happy. All that matters is that you appreciate your creation and 
enjoy the process of constructing it.

The first month after setting up an aquascape is the make-or-break 
period because your aquarium hasn't yet found its balance. To 
achieve this balance, you must be diligent with your maintenance 
routine. Many plant substrates used in aquascaping release an 
abundance of nutrients at first, so it is crucial to remove any excess 
nutrients before algae can take over your newly planted setup. The 
quickest way to remove excess nutrients is by doing water changes. 
Think of these frequent water changes as a short-term sacrifice for 
the long-term gratification of owning a beautiful planted aquarium. 
Consistent maintenance over the long term will ensure your aquas-
cape is free of organic waste and excess nutrients. You will thank 
yourself later! I often fool myself into believing I can skip a mainte-
nance day but have come to the realization that if I did, I would be 
punished during the following week’s maintenance.

Lighting should be chosen based upon the types of plants in your 
aquascape. This means that you may not need a strong light if you 
are growing epiphytes such as Anubias and ferns, but if you have 
fast-growing stem plants, then you should consider stronger light-
ing. Low-strength lighting does not equal low-quality lighting; you 
should always invest in the highest quality equipment you can afford 
to ensure the best results. Keeping lighting requirements simple 
doesn't always mean that low lighting is best or easiest. Likewise, 
although high lighting may grow plants faster, that doesn't always 
mean it’s difficult to manage. What's complicated is trying to grow 
plants that prefer low lighting in a high-light environment, or vice-
versa. To keep lighting simple, purchase a light fixture that suits the 
requirements of the plants you are planning to grow. I am currently 
using a Twinstar 450E LED light with a photoperiod of 8 hours a 
day on my small 10-gallon aquascape, which contains a variety of 
fast-growing plants. If you already have a light you want to use, 
research which types of plants will thrive with that fixture.

Fertilization is possibly the most overcomplicated topic in aquas-
caping. Plants require certain nutrients to thrive, and although some 
of these nutrients are in our tap water, other key nutrients are miss-
ing. We can add these through fertilization. There is more than one 
method of adding fertilizers to an aquarium, but I like to keep it very 
simple. I use Tropica Specialised Nutrition because it includes all 
the nutrients my plants require. I don’t have to dose each nutrient 
separately, which can be disconcerting especially for a new hobby-
ist. There are many quality all-in-one fertilizers on the market; after 
selecting one, follow the manufacturer’s instructions. You can also 
carry out further research and adjust the manufacturer’s instructions 
to suit your needs if you are not achieving the desired results. For 
best results, disperse fertilizer evenly throughout the week instead 
of dosing all at once. I also use Tropica Aquarium Soil, a nutrient-rich 
substrate, so that my plants have a constant source of nutrients at 
their roots. This allows me to use less liquid fertilizer in the water 
column, which, if overdosed, can lead to algae problems. I also like to 
use nutrient capsules (root tabs) in the substrate, which can provide 
further nutrition after the nutrient levels in the substrate deplete.

Filtration is crucial in a planted aquarium. A high rate of water turn-
over will help you achieve far better results. A good rule to follow is 
to buy a filter that will turn over your tank’s volume between five and 

http://aquariumhobbyistmagazine.com/


16  • Aquarium Hobbyist Magazine  Second Quarter 2020 

ten times per hour, which removes the need for additional pumps 
and keeps equipment to a minimum. Strong filtration is necessary for 
the circulation of O2 and CO2 and for delivering nutrients to plants. 
Bacteria will cling to surfaces rather than the water column, and a 
filter functions as a storage space for healthy bacteria colonization. 
This is the reason why biofiltration media has a porous structure. I 
use an Oase canister filter with a built-in heater to avoid having to 
put a heater in the tank. I believe excess equipment detracts from 
the layout. Inside the filter, I use Seachem Matrix biofiltration media 
due to its extremely porous structure that supports bacterial popula-
tion growth. I also use Seachem Purigen because it controls nitrites, 
nitrates, and ammonia through the removal of nitrogenous organic 
waste. These small and simple foundations will result in an aquas-
cape that requires less of your time rectifying problems and gives 
you more time to enjoy your creation.

It’s easy to become overwhelmed when looking at CO2 systems. 
Having optimal levels of CO2 in a planted aquarium is a huge factor 
in plant health and growth, since 40 to 50 percent of a plant’s dry 
mass is carbon. CO2 is not always necessary if you select plants 
carefully. Avoiding plants that require CO2 is the simplest approach 
for beginners. In my aquascape, the CO2 turns on 2 hours before 
my lights go on and shuts off at the same time my lights turn off. 
This is to ensure that CO2 levels are optimal when the light cycle 
starts. I am currently using a SodaStream canister, which is used for 
making carbonated water, to inject CO2. It is a cost-effective, simple 
solution that works with an adapter so that it can be connected to 
a CO2 regulator (which controls the gas flowing from the canis-
ter). When the canister is empty, I simply exchange it for a full one 
for a small price. Similar solutions could include using a paintball 
canister or, on a larger tank, a CO2 cylinder like the ones used for 
fire extinguishers. Many new aquascapers try DIY methods such 
as yeast reactors, but these methods rarely meet expectations due 
to their inconsistency. Alternatively, you can purchase a disposable 
cartridge kit that will provide adequate CO2 levels. The disposable 
cartridges are cheap in the short term but become expensive in the 
long term, hence the reason I use a refillable/exchangeable method. 
You will also need a CO2 diffuser to break down the CO2 flow into 
tiny bubbles, which dissolve into the fish tank easily and efficiently. 
There are many high-quality CO2 diffusers on the market, but the 
CO2Art Bazooka Flux diffuser works best for me.

Fish and invertebrate choices are endless. You can pick any fish 
you want, as long as you can provide the environment your chosen 
inhabitants prefer and ensure that the tank won't be overstocked. 
Make sure the plants you keep are not part of your fish's diet. Sticking 
to simple, commonly available livestock that do not require special 
water parameters and diets will give you a sense of activity in your 
aquascape without the extra hassle. I recommend including fish and 
invertebrates that eat algae, as they make maintenance a little bit 
easier, and they are fascinating to watch. I currently keep Amano 
Shrimp, Neocaridina sp. shrimp, and Otocinclus sp. catfish.

When people on Instagram ask me for advice, I tell them to keep it 
simple. Aquascaping shouldn’t be complicated. Start with the basics, 
and you will be rewarded in the end. Remember to purchase the 
correct equipment from the beginning and to be consistent with 
maintenance. By following basic principles, you will be able to create 
and maintain a beautiful aquascape. AH
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 Keeping and Caring for Angelfish
By Maria Stavast

F reshwater angelfish from the Pterophyllum genus are an abso-
lute aquarium classic. First scientifically described in the 1820s, 
this genus has likely been kept and bred in captivity for close 

to a century now, and it shows no signs of wavering in popularity.

So what is it about these cichlids that makes them so appealing? 
Let’s take a look at this genus and the basics of keeping and caring 
for angelfish.

Angelfish Taxonomy
In order to understand angelfish, we first have to define what angel-
fish are. This common name is actually used for all three species in 
the genus Pterophyllum: P. altum, P. leopoldi, and P. scalare. Each 
species is found in a slightly different area in the wild.

P. scalare was the first angelfish to be discovered and to this day is 
by far the most popular species to be kept in the aquarium. The other 
two, especially P. leopoldi, are not commonly seen. It’s suspected 

About the Author

Maria is a blogger and freelance writer from the Netherlands who 
now resides in Spain. Her first aquarium was set up in 2010, and she's 
been writing about fishkeeping since 2014, when she was 14 years old.



Pterophyllum scalare ■ Frank Teigler/Hippocampus Bildarchiv

Pterophyllum altum ■ Frank Teigler/Hippocampus Bildarchiv

Pterophyllum leopoldi ■ Frank Teigler/Hippocampus Bildarchiv
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that there are still more undiscovered species out there in the 
Amazon River, but research and description are lacking.

Angelfish Appearance
The name “Pterophyllum” means leaf- or sail-finned, which is an 
appropriate name for fish that have taken camouflage to the next 
level. To their natural predators, a school of angelfish must be 
almost indistinguishable from fallen leaves and other debris float-
ing in the river.

Although the three species of angelfish are all slightly different in 
appearance, the general characteristics of these cichlids are the 
same: a flat, disc-shaped body with triangular anal and dorsal fins 
that make for a tall and static appearance. Vertical stripes across 
a silvery-brown body provide additional camouflage. In the wild, 
P. altum is the largest and can reach a maximum body height of 
around 13.5 inches, while P. scalare in the wild doesn’t tend to pass 
10 inches. Domestic specimens are often even smaller.

Wait. Vertical stripes and silvery-brown body? The angelfish at the 
pet store are orange, white, or calico with black splotches. Not a 
stripe in sight. Correct! Selective breeding of P. scalare has led to a 
wide variety of colors and patterns. In fact, the fish we keep in our 
aquariums don’t even fit the scientific description for wild P. scalare 
any longer. Some purists shun the colors and patterns of selec-
tively bred strains and refuse anything but wild-caught angels.

Angelfish Requirements
Aquarium: Personally, I prefer my angels in a biotope tank that 
imitates their natural Amazon River habitat. I think the fish feel 
more comfortable displaying their natural behavior in a blackwa-
ter aquarium that features spidery branches and floating plants 
with long roots. That being said, any tall aquarium with plenty of 
cover will probably work. A 55-gallon aquarium is the minimum 
size I’d recommend, though I urge you to go larger when possible.

Angelfish are schooling fish that often travel in large numbers in 
the wild. In an aquarium, a group of at least five fish is preferable, 
though more tends to be better. A larger group means territorial 
squabbles will be more dispersed, and the chances of an individ-
ual being singled out are slimmer. If you’re interested in breeding 
angelfish, you could keep a breeding pair separately. I wouldn’t 
keep an angelfish by itself, as the lack of safety in numbers will 
likely lead to stress.

Water Quality: When it comes to angelfish, water quality is 
important, as these fish can be rather sensitive to incorrect param-
eters. The growth of young angelfish can be stunted if conditions 
aren’t ideal, so you’ll have to stay on top of aquarium maintenance 
to keep this species healthy. Keep in mind that the natural habitat 
of Pterophyllum spp. has soft and acidic water. Domestic angels 
have been known to adapt relatively well to higher pH and hard-
ness, as long as conditions are stable. I wouldn’t personally push 
my luck with wild-caught specimens.

If you’re starting a new aquarium, make sure it is fully cycled before 
introducing angelfish. Nitrites and ammonia should never be pres-
ent, and nitrates need to be kept low. Regular water changes are 

http://aquariumhobbyistmagazine.com/


Pterophyllum scalare (Red Devil Super Color) ■ Frank Teigler/Hippocampus Bildarchiv

Bolivian Ram ■ Frank Teigler/Hippocampus Bildarchiv

Coral Red Pencilfish ■ Frank Teigler/Hippocampus Bildarchiv
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a must for angelfish, and care should be taken to introduce new 
water slowly. The temperature should always be matched to the 
aquarium’s water, and remember to use a high-quality water 
conditioner. The stronger the filtration, the better, as weaker 
filters likely won’t be able to keep up with the waste from angel-
fish. I recommend these parameters:

Temperature: 76–86° F
pH: 6–7.5
General Hardness: 5–13°

Tankmates
Keeping angelfish with other fish species is possible, but you 
won’t be able to introduce angelfish into a general community 
aquarium. You’ll have to build your stock around the angels 
rather than make the angels adapt to your stock.

The keys to choosing tankmates for your angelfish are size and 
temperament. Species that are found in similar South American 
regions usually make good tankmates, but you have to make 
sure they don’t fit into the mouth of your angelfish. If it fits, it’ll 
end up in there. Additionally, tankmates should always be calm 
and peaceful so they do not stress the angels out too much. Also, 
angelfish fins are easy targets for fin nippers. Here are some 
additional tips for success:

 Ц Try slightly larger tetras like Rummy-nose (Hemigrammus 
rhodostomus) or pencilfish (Nannostomus spp.) if you like the 
look of a large school of fish

 Ц For bottom feeders, consider sturdy armored catfish 
(Loricariidae) and Corydoras spp.

 Ц Hatchetfish (Carnegiella spp.) and larger gourami, like 
Trichopodus leerii, prefer to remain in the top section of 
the tank

 Ц Dwarf cichlids are also a fun option that won’t clash with your 
angels; I especially like the Bolivian Ram (Mikrogeophagus 
altispinosus)

Angelfish Diet
A proper diet is crucial in keeping your angelfish healthy, espe-
cially if you buy younger fish that still have a lot of growing to do. 
Luckily, Pterophyllum spp. are omnivores that will accept pretty 
much any food they are offered, though in nature, they have a 
preference for worms and crustaceans.

In the aquarium, feed a varied diet. Pellet foods are a good 
choice, but switching things up is important! Frozen foods are 
a big favorite, and you might even want to set up a live food 
culture. Cultivating worms and bugs at home is easy, and your 
angelfish will greatly appreciate it.

Juvenile angelfish should be fed 2 to 3 times a day to encour-
age healthy growth and prevent stunting. Once the fish have 
matured, you can reduce feedings to once or twice a day.

Breeding Angelfish
Angelfish breeding is a subject that deserves a standalone arti-
cle. If you’re just getting started with keeping Pterophyllum spp., 





Pterophyllum scalare pair ■ Frank Teigler/Hippocampus Bildarchiv

Pterophyllum scalare (Platinum) ■ Frank Teigler/Hippocampus Bildarchiv

22  • Aquarium Hobbyist Magazine  Second Quarter 2020 



Pterophyllum scalare (Bicolor) ■ Frank Teigler/Hippocampus Bildarchiv
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be sure to focus on learning about general care before you consider 
getting into breeding your fish. Let’s touch on the subject, though; 
this is an introduction to all aspects of angelfish keeping, after all.

It’s important to understand that angelfish form monogamous pairs, 
but it’s hard to sex these fish, especially when they’re young. Those 
intending to breed generally buy a large group and wait for the pairs 
to form. These pairs are then separated to give them plenty of peace 
and quiet, as well as prevent them from terrorizing their tankmates 
when they’re raising offspring. Flat surfaces, like broad-leaved plants 
and special laying cones, are placed in the breeding tank to provide 
a place to lay the eggs.

Don’t expect anything spectacular the first time your angelfish pair 
lays eggs. Until they’ve laid eggs a couple of times, they’ll proba-
bly just end up eating the entire clutch. Don’t worry! The fish will 
learn, and eventually, you’ll end up with a bunch of wriggling fry 
and successful parents. Angelfish are very diligent when it comes 
to caring for their offspring. Any lost or fallen fry will carefully be 
scooped up and placed back with the rest. Some professional breed-
ers will remove the fry and raise them without the parents, but really, 
half of the fun is in seeing the fascinating parental care this species 
displays.

You can start feeding fry newly hatched Artemia (brine shrimp) once 
the fry have absorbed their yolk sacs.

Conclusion
Although they require a large aquarium, pristine water quality, and 
a careful choice of tankmates, it’s clear why Pterophyllum spp. have 
been such popular aquarium fish throughout the years. The species 
is simply spectacular, and I don’t think anyone could ever go wrong 
with an Amazon biotope containing a group of these regal fish. AH

http://aquariumhobbyistmagazine.com/
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A PIECE OF 
 THE THAI 
 RAINFOREST
By Joern Pollex

D uring our last vacation to Thailand, we spent some time in 
the jungle of the Khao Sok National Park and also visited the 
breathtaking Chiew Lan reservoir. The unforgettable beauty 

of nature there was the inspiration for this paludarium.

About the Author

Joern is a professional photographer from Hamburg, Germany. He 
started in the hobby over 2 years ago with a single aquascape. Since 
then, he has set up many more. Check out his latest creations on his 
Instagram, “scapers_tale,” and his website www.joernpollex.de.
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Here you can see the Wabi-kusa mats 
used for planting the moss.
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For this aquascape, I chose the DOOA SYSTEM TERRA 30 tank by 
Aqua Design Amano (ADA). It came with a filter chamber behind 
the back wall, and the pump and plumbing were included with the 
tank. I added the DOOA MISTFLOW, a nebulizer designed for this 
specific tank, which disperses an even veil of mist over the emersed 
plants. On the surface of the back wall is a retaining grid that holds 
six Wabi-kusa mats for planting moss and other plants. There is a 
cascade spillway at the top of the back wall that trickles water and 
fog down over the Wabi-kusa mats. The MISTFLOW creates high 
humidity, in addition to the atmosphere of a cloud-filled forest. When 
I attached the mats to the back wall, they only contained aquatic 
plants from Tropica. It was only when everything was beautifully 
overgrown that I discreetly added a couple of terrarium plants, such 
as Asplenium sp. 'Panama' and Athyrium spec. aus Madagaskar 
ferns, to the mats.

Aquarium
Tank: DOOA SYSTEM TERRA 30
Dimensions: ~12” × 12” × 16”
Glass: low iron
Volume: ~2 gallons
Cabinet: DOOA base stand

Aquascape
Style: jungle
Substrate: natural gravel
Stone: ADA Yamaya Stone
Wood: Redmoor Wood

Equipment
Lighting: ONF Flat Nano, 14–22 hours photoperiod
Filter: stock
Filter Media: sponge 
Pump: stock
Heating: AQUAEL compact heater
CO2: JBL Pro Flora m502 plant fertilizer system with refillable CO2 
cylinder, Twinstar CO2 diffuser
Fogger: MISTFLOW

Maintenance
Water Changes: once a week
Trimming: once a week
Fertilizers: DOOA Wabi-kusa Mist daily, DOOA Suikei Liquid 
weekly

Plants
Aquarium: Christmas Moss (Vesicularia montagnei), Anubias 
hastifolia, Anubias barteri var. nana 'Petite', Anubias sp. 'Mini Coin', 
Taxiphyllum sp. 'Flame', Hydrocotyle tripartita, Hygrophila lancea 
'Araguaia', Bolbitis difformis
Terrarium: Asplenium sp. 'Panama', Athyrium spec. aus 
Madagaskar

Invertebrates
-Bloody Mary Sakura Shrimp (Neocaridina davidi) AH



Hydrocotyle tripartita growing on 
moss-covered Redmoor Wood

Bloody Mary Sakura Shrimp

The mist forming over the plants

Some of the author's many aquascapes in his studio

The ferns grow well in this 
high-humidity environment.
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 LOCAL POND 
By Jonathan Williams

H aving spent years working with large high-tech tanks, I 
wanted a new project that would be easy to experiment 
on and maintain. I have always enjoyed the look of vintage 

aquariums, so when I found this glass centerpiece box at Target, I 

bought it. I took the time to take it apart, remove the interior metal 
trim, and rebuild it, sealing it with silicone. This gave me a nano tank 
ready for a natural scape.

This scape started with finding out that the Least Killifish (Heterandria 
formosa) was a native fish. Having one of the smallest livebearers 
native was a great start to a nano tank. They breed readily and are 
very social with me when I walk by. The natural light coming in the 
window is all the light it receives. I have had no algae issues thanks 
to weekly water changes, feeding sparingly, and a good amount of 
plants. All of the materials for the scape were found, and I collected 
the fauna and flora in lakes and ponds around town.

About the Author

Jonathan is a landscape architect from Houston, TX, who started in the 
aquarium hobby in 2014 after meeting Jeff Senske at ADG. For more 
of Jonathan's amazing scapes, look up “ojwla” on Instagram.
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Male Least Killifish Female Least Killifish

Ramshorn snails
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Aquarium
Tank: custom
Dimensions: 12” × 6” × 5”
Volume: 1.5 gallons
Placement: windowsill

Aquascape
Style: natural
Substrate: gravel, ADA Aquasoil
Stone: river rock
Wood: small branches, crape myrtle
Other: Loquat leaves in the fall

Equipment
Lighting: natural sun
Filter: none
Heating: none

Maintenance
 ‒ change water with RO/DI water and Seachem Equilibrium 
weekly, clean glass, remove any dead plant matter 
(approximately 10 minutes)

Food: crushed Hikari Micro Pellets

Plants
 ‒ Anubius sp., Ceratophyllum demersum L., Ludwigia sp., sedge, 
native Myriophyllum sp., Salvinia minima

Fish and Invertebrates
 ‒ Least Killifish (Heterandria formosa)
 ‒ ramshorn snail
 ‒ various unidentified local snails AH





 “Aquascaping 
is a hobby that, 
in addition to 
techniques, involves 
emotions and 
feelings that allow 
us to control anxiety 
and have patience, 
admiration, respect, 
and love for nature.”

"Way of the Sun" is a Brazilian-style aquascape 
that was entered into competitions in 2019.
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 Scaper Spotlight
Bruna Andrade, Aquabase Layout Team

By Jason Oneppo

M y name is Bruna Andrade, and I live in Taubate city in the 
state of Sao Paulo, in southeastern Brazil. I am 36 years 
old and married, and I have been a nurse for 16 years. I 

have loved nature since my childhood, and at my leisure, I take to 
my aquariums. My passion for aquariums began early as a child 
when my mother gave me my first fish tank. Since then, fish tanks 
have always been present in my life.

Q: How did you get started in aquascaping?
A: In 2017, I became interested in aquarium plants and wanted to 
learn more about them. I discovered aquascaping through master 
Takashi Amano. I was amazed by his work, “Submerged Forests,” in 
the Oceanario de Lisboa, a large public aquarium in Portugal. It was 
then that I decided to venture into the fascinating hobby of aquascap-
ing. It wasn't an easy task, because in my city, the term “aquascaping” 
was still unknown. I was able to learn about aquascaping through 
magazines and websites. Then, I participated in some workshops 
and completed a basic course on aquascaping. In 2018, I accepted 
an invitation to become a member of the Brazilian aquascaping 
team, Aquabase Layout Team. It was founded by Luca Galarraga and 
André Longarço, to whom I am very grateful. Both were taught by 
Takashi Amano. In 2019, I participated in various contests and ranked 
420th in the IAPLC (International Aquatic Plants Layout Contest), 
154th in the IIAC (ISTA International Aquascaping Contest), 9th in 
the CBAP (Brazilian Aquascaping Contest), and 5th in the Paulista 
Aquascaping Contest. Today, I can say with confidence that what 

was once a child’s hobby has now become quite serious competition. 
I love to participate in these events, and I’m thankful for the friends 
I have made in the hobby. I am also grateful for the support of my 
friends Fernando Franciscelli, Renan Selingard, Fernando Ferreira, 
and the CO2Art team, who have helped me along the way.

Q: Where do you get your inspiration for your aquascapes?
A: My inspiration comes from observing nature, which is what I was 
taught when learning to aquascape. Brazil has many exuberant land-
scapes that provide inspiration. We have rich natural scenery, such 
as the plateau of Guimarães (in the state of Mato Grosso) and the 
Mantiqueira, Espinhaço, and Canastra mountain ranges, each with 
their own canyons, forests, waterfalls, and caves.

Q: How long does it take for you to complete an aquascape?
A: First, I do a landscape study. Then, I start planning the aquas-
cape and all the equipment and products (fertilizers, conditioners, 
regulators, water tests) I will use. From the beginning to the end, the 
project takes approximately 5 to 6 months to complete.

Q: What are your favorite species of fish?
A: I prefer small and delicate fish, such as Dwarf Cory Cats 
(Corydoras hastatus), Ember Tetras (Hyphessobrycon amandae), 
Forktail Blue-eyes (Pseudomugil furcatus), Lyretail Checkerboard 
Cichlids (Dicrossus filamentosus), and Tucano Tetras (Tucanoichthys 
tucano), among others.

Q: Tell us something about the technical aspect of your 
aquascapes. What is your opinion on lighting?
A: When I started keeping aquariums, we used under-gravel filters 
(black plates) powered by air pumps that were connected to 
porous air stones. Today, the market is full of options. Everything 
has become modernized, and I prefer to buy quality products and 
equipment because I achieve better results. In Brazil, we have a well-
known style of aquascaping called the "Brazilian Style." The main 
focus of this style is to have a wide variety of colors from the plants 
while using rocks, and sometimes driftwood, as the hardscape mate-
rials. Colorful plants, especially those with reddish hues, require lots 

About the Author

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



A top-down view of the plants in the aquascape "Way of the Sun"

This is the hardscape for the completed aquascape in the picture to the left.
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of light with RGB spectra to obtain the desired pigmentation. Today, 
modern LED lighting can simulate photoperiods from dawn to dusk, 
is suitable for photosynthesis, and can be controlled by mobile appli-
cations. I currently use two aquariums to participate in contests: a 
53 gallon (39” × 19” × 15”) and a 10.5 gallon (18” × 14” × 10”). The 
first is in the process of being set up for this year’s competitions, and 
the other was used to participate in competitions in 2019.

The substrate I used in the 10.5 gallon was ADA Aquasoil Amazonia 
and La Plata Sand, with Ryuoh Stone as the hardscape. The tank 
was lit with an iSTA Professional Plants LED for a 9-hour photo-
period with CO2 injected at 4 bubbles per second for 9 hours per 
day. I used a SunSun canister filter (HW-603B), Hopar 50-watt 
heater, EHEIM skim350 surface skimmer and lily pipe, and a CO2Art 
drop checker. I fertilized with the Seachem Flourish line daily and 
performed two 20 percent water changes weekly. My target water 
parameters were as follows: pH of 6.6–6.8, general hardness of 8–12°, 
and carbonate hardness of 4–8°.

Q: What are some of your must-have products?
A: When we talk about plant care, my must-have products include 
fertilizers (macro- and micronutrients), CO2 injection, conditioners, 
and water test kits.

Q: How about one last piece of wisdom that encompasses your 
aquascaping philosophy?
A: Anyone who has spent time in nature knows how its energy 
positively affects us. And this little piece of nature in my aquarium 
has taught me to see life in a different way. Aquascaping is a hobby 
that, in addition to techniques, involves emotions and feelings that 
allow us to control anxiety and have patience, admiration, respect, 
and love for nature.

I’ve followed this magazine for some time, and for me, I love the 
in-depth education on the up-to-date subjects. I also enjoy the 
interviews. I would like to thank the entire Aquarium Hobbyist 
Magazine team for their encouragement and opportunity. Please 
search “bdpanaquafemale” to follow me on Instagram. AH
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 HOW TO IMPROVE 
 YOUR WATER QUALITY WITH RO/DI 
By Dillon Spencer

W hen it comes to filling up a new aquarium or doing a water 
change, some people might believe that all water from the 
faucet is the same. When I was starting out in the hobby, 

I never really thought about the quality of water I was putting into 
my aquariums. After some trial and error and not getting the results 

I wanted, I began to understand the importance of filtering my water, 
more specifically, using reverse osmosis and deionization, or RO/DI.

Every city has a different process for acquiring and treating tap water. 
Some cities’ sources of water can even change throughout the year, 
making it difficult to maintain stable parameters in your tank. The 
best way to find out exactly what’s in your tap water is to get a test 
report from your local municipality. In the United States, you can find 
a Consumer Confidence Report (CCR) online at www.epa.gov/ccr. 
This report will detail the exact concentrations of dissolved solids 
tested by your local water authority. A staggering number of these 
dissolved solids make up the water’s hardness, including calcium, 
lead, copper, aluminum, fluoride, ammonia, sulfates, and let’s not 
forget about those nasty chlorides and chloramines, which can all 
be found in your tap water.

About the Author

Dillon is from San Diego, CA, and is a CAD drafter. He has been 
keeping aquariums since 2002, when he was 10 years old, and has 
owned many aquariums since. To see more of Dillon's work, look up 

"d.i.llon" on Instagram.



TDS meter

Booster pump ■ IceCap

This is part of a 6-stage RO/DI filter. The brown cartridge is a 
dirty sediment filter with two carbon blocks to the right of it.
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If you can’t get ahold of a water quality report, the simplest way to 
measure your tap water’s hardness is by using a TDS (total dissolved 
solids) meter. This relatively inexpensive device indicates the total 
dissolved solids in water by measuring its conductivity. TDS meters 
are extremely simple to use, and I would recommend that all aquar-
ists own one since they cost less than 20 dollars. While they are a 
great tool, unlike a water quality report, they cannot give you a list 
of what solids are actually in the water.

Over time, your aquarium will start to accumulate dissolved solids 
due to evaporation, as the minerals do not evaporate and will remain 
in the water until diluted by a water change. This can lead to a 
white residue buildup (limescale) that can commonly be found along 
the waterline of your aquarium’s glass, filter pipe, heater, and other 
equipment.

Using RO/DI water is most beneficial, and some would claim an 
absolute necessity, to keep sensitive species such as the Dwarf Bee 
Shrimp (Caridina sp.), which requires soft water and stable param-
eters. Obtaining precise parameters is very hard for most aquarists 
who use water directly from their faucets. If you struggle with algae 
problems in your planted aquarium, using an RO filter will remove 
impurities like phosphates from your tap water. If your plants are 
healthy, they will use the little nutrients left in the water and starve 
out nuisance algae. This is what we call a balanced aquarium.

RO and DI: What’s the Difference?
I hear the term RO and DI used interchangeably or thought to be 
the same, when in reality, they are completely different processes 
that produce very pure water when combined. RO stands for reverse 
osmosis and uses a partially permeable membrane that rejects 
most solids from the tap water. DI, which stands for deionization, 
is an additional process that further refines the quality of water by 
removing virtually everything that the RO membrane does not reject. 
Reverse-osmosis water typically has a TDS reading of less than 15, 
while on the other hand, pure deionized water contains zero TDS.

The Filtration Process and Maintenance
If you are considering getting an RO/DI filter, or if you already have 
one, this section will help you better understand how to keep your 
filter running efficiently. The first consideration is the water pressure 
in your home, as this is fundamental to the efficiency of the filtration 
process and the purity of the water produced. RO/DI filters are most 
effective at pressures between 50 and 80 psi (pounds per square 
inch). If the pressure at your faucet is less than 50 psi, you will need 
to look into getting a booster pump, which is used to increase the 
water pressure on the inlet of the RO filter. There are methods online 
that you can research to approximate your flowrate. Inadequate 
water pressure can be the cause of RO membranes and DI resins 
fouling early, causing poor water quality.

There are a variety of RO/DI filters available. Most can be mounted 
on a wall or under a cabinet, and the inlet can be plumbed into the 
cold-water line under your sink or by your laundry machine. The key 
to the location is to have access to a cold-water line for the water 
supply and a sewer drain for the wastewater line. A great beginner 
RO system I recommend for those who have small aquariums is 
Aquatic Life's RO Buddie, which is a small, portable filter that can 

http://aquariumhobbyistmagazine.com/


The author's water storage tank is 
set up next to his washer and dryer 
to accommodate the RO/DI unit.

This is a dual TDS meter that shows the TDS of the water entering 
the RO/DI filter and the TDS of the water after it has been filtered.

A foot-switch extension cord is connected to a pump used for 
water delivery to the aquarium from the water storage tank.
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be connected to a threaded garden hose using the included faucet 
adapter and makes around 50 gallons per day (gpd). I personally use 
a 150 gpd, wall mounted, 6-stage system connected to a 20-gallon 
water storage tank that has a delivery pump. I found that connect-
ing a delivery pump to a foot-switch extension cord makes it easy 
for on-demand RO/DI water.

Sediment Filter: The first line of defense in RO/DI filtration is 
the sediment filter. This is what traps all the major particles, pipe 
rust, and foreign material entering the system. Typically made 
from thermally bonded fibers of polypropylene, these filters come 
standard in 1 micron and 5 micron ratings. The 1 micron will remove 
a bit more sediment, but in most circumstances, the 5 micron is 
the better choice because it won't clog as fast. These are the most 
frequently replaced media in the filtration system. Frequency varies 
significantly on usage per day and incoming water quality, but luckily, 
they are fairly inexpensive and easy to replace. I typically change 
mine out when it starts turning brown and I see the carbon block 
start to change color.

Carbon Block: Chemical filtration is the second stage of the water 
purification process. In this stage, the chlorine and chloramines 
are reduced by being adsorbed by catalytic activated carbon. 
Most systems come with one to two carbon block filters. The reason 



A clamp is used to hold the hose in the tank so it does not 
fall out when the water is being pumped into the aquarium.

A hose is attached to a delivery pump so water can 
be added back to the tank without using buckets.

aquariumhobbyistmagazine.com How to Improve Your Water Quality with RO/DI • 37

http://aquariumhobbyistmagazine.com/


Sediment filter

Carbon block

RO membrane

38  • Aquarium Hobbyist Magazine  Second Quarter 2020 

for having two of the same filters, one after the other, is mainly 
redundancy. Once the first carbon block is exhausted, the second 
carbon block is still practically new and can remove any impurities 
the first carbon block didn’t. This is called a “lead and lag system,” 
so when it comes time to replace the lead carbon block, it’s 
recommended to move the lag carbon block to the lead position 
and replace the lag with a brand-new carbon block.

RO Membrane: The powerhouse of the system is the reverse-
osmosis membrane, which is a rolled, semi-permeable membrane 
that only allows 2 to 4 percent of impurities to pass through (96–98 
percent rejection rate). Clean water permeates through, and most 
TDS are rejected as waste and sent down the drain. RO filtration 
typically produces a ratio of 3:1 for wastewater to product water. 
This means for every 1 gallon of RO water produced, 3 gallons of 
wastewater are discharged down the drain. This process isn’t very 
efficient, but if you have a 75 gpd RO unit, you can add a second 
RO membrane to the wastewater line of the first membrane and 
filter the water for a second time to increase your product water 
output by nearly double. An RO membrane will typically last 
around 24 months before it has to be replaced. The RO membrane 
is a crucial part of the filtration process. If water does not pass 
through an RO membrane before it passes through the DI resin, 
the high TDS water will exhaust the DI resin much more quickly, 
which is more expensive to replace than an RO membrane.

Deionization Resin: The deionization (DI) resin picks up where 
the RO membrane leaves off and captures nearly all of the 
remaining impurities in the water. The DI resin in the aquarium 
hobby typically is a mixture of two types: anion and cation resins. 
These two types of resins look very similar to each other, but 
they play completely separate roles in the demineralization 
(deionization) process. Anion resins are great at removing 
negatively charged ions from the water, such as chlorides, sulfides, 
nitrates, carbonates, and silica, while cation resins are particularly 
good at removing positively charged ions like calcium, magnesium, 
sodium, iron, and manganese.

These resins achieve demineralization by ionically bonding to 
these elements, attracting them to the resin. This means that 
the resin will eventually become fully adsorbed or exhausted and 
need to be replaced. The resin that is commonly available is a 
color-changing type that makes it easy to see when it is time to 
be replaced. A dual-stage DI setup is also recommended, as when 
the first cartridge is near the end of its life, the second canister 
will always catch any remaining impurities. It also gives you some 
extra time to get a replacement.

Fine-Tuning Your Water
The final step when using reverse-osmosis water is remineralizing 
the water to replenish trace amounts of potassium, calcium, and 
magnesium to maintain the osmotic balance and hardness of the 
water. This is important for mineral balance in the aquarium and 
is essential to the photosynthetic process for healthy plant growth. 
A couple of products that I use and have had great success with 
are Seachem Equilibrium and Salty Shrimp GH+. A TDS meter is 
a must-have tool for remineralizing your water back to an appro-
priate level. For my planted tanks, I bring the water to around 60 
to 75 ppm after a water change.



Deionization resin
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In the end, the benefit of using RO/DI water is being able to have 
full control over your water parameters, allowing you to create a 
more stable and balanced environment within your aquarium. This 
allows you to keep species of fish, invertebrates, and plants that 
might not be possible using water straight from the tap. Installing 
my RO/DI system is without a doubt one of the best decisions I have 
ever made for my aquarium, and if you get one, I’m confident that 
you will feel the same. AH
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 So You’ve Always Wanted a Koi Pond 
By Jack Berokoff

W ith the growing popularity of Koi, many aquarists have 
considered keeping them. After all, it’s easy to see why 
these fish are known as living jewels among enthusiasts. 

Their vibrant colors and constant movement have a tranquil and 
calming effect on all who view them. Many aquarium shops offer 
Koi because they are such hardy and docile fish. Koi can grow to 
over 3 feet long and are usually transplanted to larger outdoor ponds 
when they outgrow their aquarium. Since these fish are best viewed 
from above, many people add them to a pond right from the start.

A Brief History
Koi are carp that were bred for food throughout the Asian conti-
nent. The colors we see today originated in eastern China over a 
thousand years ago. This date is debated among experts, as there 
is evidence that Koi existed 2,500 years ago. Whether by design or 
by happenchance, a mutant-colored carp mated with another carp, 
and unique colors emerged. Although many mistakenly believe Koi 
and goldfish are the same, they actually come from different genera. 
Goldfish are mutations of Crucian Carp (Carassius carassius), while 
Koi come from the common carp (Cyprinus rubrofuscus). Around 
1830, Japanese enthusiasts started experimenting with Koi by selec-
tively breeding them to enhance their various colors and shapes. 
This resulted in the brilliantly colored Nishikigoi (Brocaded Carp) 
we enjoy today. Ojiya City in the Niiagata region of northern Japan 
leads the way in producing the world’s finest Koi. If kept in the right 
environment, they can typically live up to 35 years. The oldest known 
Koi on record (named Hanako) was from Japan and lived 226 years. 
When she died in 1977, she was over 3 feet long and weighed 20 
pounds. Amazing!

About the Author

Jack is from La Habra, CA, and is the owner of Koi-ology Unlimited, 
LLC, a pond aquascaping, maintenance, and consulting company. He 
has been in the pond business for more than 30 years. Check out his 
portfolio on the web at www.koiology.com.



This backyard pond has a urethane liner.

Doitsu Koi Gin Rin Koi

This pond is made of concrete.
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Koi Varieties
Expert opinions differ as to how many color patterns of Koi exist, 
but most agree that they stem from 12 to 14 basic varieties. Most 
common are the Kohaku, Sanke, and Showa varieties, but there are 
hundreds of subvarieties. The elegant Butterfly Koi has become 
more popular in Koi shows recently. Gin Rin, another unique vari-
ety, displays a metallic shine. Those which have no scales and are 
smooth to the touch are of German descent, called Doitsu. The 
Ogon variety refers to a solid color that can be platinum white or 
deep orange.

Koi Quality
Koi offered for sale in the United States are generally placed into one 
of three categories: show, select, and common quality. Not surpris-
ingly, most people don’t wish to pay the high price of show-quality 
Koi from Japan. Their costs can run into the thousands. Select-
quality Koi are still from Japan but less expensive. Both show- and 
select-quality fish are usually only found in designated Koi stores. 
The most affordable are the common-quality Koi. These are the 
Koi typically found in aquarium stores. Just like many other types 
of domesticated animals, they make wonderful pets. Common 
Koi often come from Egypt, China, Sri Lanka, Singapore, Malaysia, 
Thailand, and the Philippines.

Selecting Koi
Selecting Koi is no different than choosing any other wet pet. Unless 
extensive research is done on all the different varieties and their 
subtle differences, it often comes down to choosing the one that 
appeals to you the most. It is important to avoid buying sick fish, 
so choose a reliable dealer. Ask if their fish were quarantined and 
how long they’ve had them. If a fish has been at the store for a 
while, it’s possible that others have passed on it for a reason. After 
purchasing new fish, quarantine them before adding them to your 
aquarium or pond.

Feeding Your Koi
Feeding Koi can be an enjoyable and satisfying experience. Unlike 
humans, Koi don’t have stomachs. Depending on the time of year 
and the type of food the fish are fed, the food can either sit in their 
gut or be digested. If food sits in the fish's gut, it can develop tumors. 
If the food is digested, all the nutrients of the food can be absorbed. 
Be careful to not overfeed your Koi. A basic rule of thumb is to feed 
only what they can eat in 3 to 5 minutes. How often your Koi are fed 
should be determined by the water temperature. When the water 
temperature drops below 50° F, stop feeding altogether because 
their metabolism will slow down and they may not digest their food. 
Generally, feed 2 to 3 times a week in water temperatures between 
50 to 60° F and 2 to 3 times a day in water temperatures above 60° F.

Different Types of Koi Ponds
Koi fish are highly adaptable. Given both adequate water circulation 
and filtration, they can survive in almost any environment. But 
because Koi grow so large, providing sufficient oxygen is most criti-
cal. Through the years, I have seen Koi living in everything from whis-
key barrels to million-gallon lakes. However, most backyard ponds 
average 1,000 to 3,000 gallons. They are usually constructed out of 
concrete or urethane liners. As one might expect, concrete ponds 
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Waterfall-style biofilters help oxygenate the water.
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cost more to build but will last longer. Complete pond kits with video 
tutorials on how to build them are now available for do-it-yourselfers. 
Or, if you desire, there are companies out there that will profession-
ally install a pond or take your existing pond to the next level.

Pond Pumps and Filters
Water circulation and filtration play a key role in achieving balance 
in a pond. Properly matched pumps and filters provide the oxygen 
and beneficial bacteria needed for good fish health and water clarity. 
The two types of pumps that dominate the industry are submers-
ible and external.

Submersible pumps sit at the bottom of a skimmer box and pull 
water through a net to trap large debris. They then push the water 
up to the biofilter box at the top of the waterfall, through several filter 
mats, and then down the waterfall, returning to the pond. These 
pumps address both the need for filtration and the oxygen required 
by the fish. The great advantage of submersible pumps is that they 
are quieter than external pumps.

External pumps accomplish the same goal as submersible pumps 
and have pool-like skimmer baskets that collect debris. However, 
these pumps are usually located adjacent to the pond. Previously, 
inefficient and costly single-speed pool pumps were used with 
old-style sand filters. But recently, because of their efficiency, 
variable-speed pumps have become popular. They allow you to dial 
in precisely the water flow needed to filter the water. This creates 
considerable savings in energy usage. There are several types of 



This is a skimmer box with a plastic basket for catching debris.
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external filters that work with these pumps. The most common type 
is either a pressurized bead filter with backwash valves or an up-flow 
biological filter with mats.

Ultraviolet Lamp Units
Ultraviolet lamps are an important element for water quality. They 
are highly effective for controlling green planktonic algae. Ultraviolet 
lamps work by killing unwanted algae as the water passes over an 
ultraviolet lamp housed in an elongated tube. Because the bulb 
intensity diminishes over time, the bulb should be replaced annually 
to ensure effectiveness.

Water Testing
Koi produce a significant amount of waste, so your pond water 
should be tested often. It is important to keep ammonia and nitrite 
levels as close to zero as possible. Koi prefer pH levels between 7.8 
and 8.4. They are hardy fish and can survive water temperatures 
from freezing to 85° F, as long as the change is gradual and certain 
precautions are taken.

Aquatic Plants
By adding shade and removing nutrients from the water, aquatic 
plants play an integral part of the balance in a pond. They also offer 
protection from predators and provide food for Koi.

Aquatic plants are categorized into four groups:
1. Water Lilies: hardy lilies, tropical lilies, and water lotus
2. Marginals: water canna, Taro, and Water Iris
3. Floating Plants: hyacinths, water lettuce, and Water Poppies
4. Submerged Plants: Anacharis , Parrot’s Feather, and Vallisneria spp.

I prefer to keep most plants in pots to limit overgrowth. But if they 
are trimmed and kept under control, marginal plants do very well 
along shorelines.

Summary
The insights offered here are a general overview of the pleasures of 
keeping Koi in ponds. But, in fact, this article only touches on a few 
of the many facets of Koi keeping. Has your interest been piqued? 
Don’t be afraid to dive right in! Quite possibly, it might ignite your 
passion for the joy of Koi. AH
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A Biotope Aquarium for Sternotherus peltifer
By Seungjun “Jinto” Lee

I n this tank, I’m keeping a pair of Stripe-necked Musk Turtles 
(Sternotherus peltifer). The male’s name is Nam Bong-goon, and 
the female’s is Fajita. This species is one of the smallest in its 

genus, reaching a carapace length of 3 to 5 inches. S. peltifer has 
many charming characteristics, such as a preference for walking 
over swimming. I chose these turtles because I determined their 
calm behavior makes them suitable to be kept in an aquascaped 
tank, as opposed to a typical turtle tank with a bare bottom, water, 
and a basking dock. Many species of turtle are very active and will 
constantly move hardscape materials and uproot plants. Another 
reason I chose this species is because I like turtles with abnormally 
big heads. I enjoy looking at them and watching them crush snails 
with their strong jaws.

The Motivation for Scaping the Tank
I already had a tank measuring 36” × 18” × 18” and determined it 
would be an ideal size for housing this species. Stripe-necked Musk 
Turtles inhabit rivers and tributaries, so I decided to aquascape the 
tank using stones. At first, the turtles kept hiding in the corners of 
the tank, so I worked on developing their personality using the meth-
ods I discussed in the Q4 2019 issue of AHM. Once they became 
accustomed to me, I decided to rescape their tank as a biotope in 
order to promote their natural behavior.

An Inspiration from Their Habitat
To set up a biotope for my turtles, I needed to research their natu-
ral habitat. I already knew they inhabited fast-flowing rivers and 
creeks in North America. I also knew that one of the few species of 
North American fish imported into Korea was the Rainbow Shiner 
(Notropis chrosomus). I wanted to find a habitat where these turtles 
and fish coexisted. So I began doing research using Google and 
social media. I started posting questions in the Facebook group for 
the North American Native Fish Association (NANFA). Fortunately, 
I was able to get some answers. One member told me that he had 
found S. peltifer and N. chrosomus together in the Conasauga 
River. This was good news, but I had never heard of this river, so my 
research continued. The most useful data I found were videos and 
pictures of the river’s habitat on YouTube, Instagram, and Facebook. 

About the Author

Jinto lives in South Korea and is a photographer who got his start 
in the aquarium hobby in 2008. To see more of his work, follow 

“jinto_the_habitat” on Instagram.

https://www.instagram.com/jinto_the_habitat/


Rainbow Shiners inhabit the Conasauga
River with Stripe-necked Musk Turtles.

With this turtle's carapace full of algae, it was very difficult to find him 
when he hid between stones. It brought naturalness into the tank.
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The algae was allowed to grow thick to 
mimic the biotope's natural environment.
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As such, I learned about the habitat of Stripe-necked Musk Turtles 
and Rainbow Shiners in the Conasauga River and started to rescape 
the tank.

About the Biotope Aquarium
According to my research, the habitat in the Conasauga River is rich 
in gravel and rocks, with fast-flowing water. I decided to recreate a 
section of the river where the rapids and calm waters meet. I scaped 
the tank using materials similar to what I saw in the videos and 
photos. The substrate was created by mixing various-sized gravel. 
I also used brightly colored round stones and twigs to add detail. In 
order to mimic the fast-flowing undercurrents and smooth flow of 
the water’s surface, I installed a circulation pump in the deep section 
of the aquarium and adjusted the direction and angle to minimize 
the current in the shallow section.

About "Habitatscaping”
My fascination with biotope aquariums has served as the catalyst 
for my enjoyment of the hobby. However, after I read an article 
about landscape immersion, I started scaping my tanks to provide 
more natural hiding places for my turtles and fish. While I wanted 
them to feel secure in their hiding places, I didn’t want the animals 
to be hidden out of view all the time. I wanted to pursue a style of 
husbandry that satisfied both me and the animals' natural instincts. 
I came up with a combination of biotope aquariums and landscape 
immersion, which I applied to this tank’s scape. The goal was to 
recreate their habitat, not just visually, but also to allow for their 
natural behavioral patterns. I like to refer to it as “habitatscaping” 
and myself as a “habitatscaper.” Of course, I was not the first to 
develop this concept. I had been inspired by tanks scaped this way 
in the past, but there was no name for this style. I was interested in 

http://aquariumhobbyistmagazine.com/


The turtles resumed mating after the habitatscaping.

This is the wild-caught male trying to hide.

The female was captive bred. Here she is exploring 
the rocks and pebbles, hunting for snails.

The form of the shelter is constantly changed by the turtles.
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this scaping philosophy for more than a decade and wanted to give mean-
ing to my scapes. This tank means a lot to me because it is based on these 
beliefs.

Implementing Habitatscaping
Habitatscaping requires scaping the aquarium in a way that promotes the 
turtles' natural behavior. To do this, I first observed my turtles for an extended 
period of time. I noticed three specific things that helped them thrive. The first 
was a substrate with a lot of variation. The use of stones, gravel, and sand 
would induce more diverse behavioral patterns than a uniform-sized substrate. 
The second was a basking area. Compared to other turtle species, S. peltifer 
is generally timid due to its mostly aquatic lifestyle. However, experience has 
shown that in S. peltifer ’s case, using stones or driftwood to form a basking area 
that gradually inclines from the bottom of the tank had a positive effect on their 
basking behavior. The third was shelter. The creation of shelter is very import-
ant because it makes the turtles feel safe, which promotes natural behavior.

Behavioral Pattern in the Biotope Aquarium
After habitatscaping this aquarium, I was able to observe a significant improve-
ment in the turtles’ behavior. The diverse substrate encouraged the turtles to 
explore the rocks and pebbles and dig up sand to hunt snails, which is a high-
light of keeping this species. Of course, this behavior can be observed even if 
the substrate is uniform in size, but as a result of its varying composition, the 
exploring and digging is more fun to watch. In the previous layout, the bask-
ing area’s slope was quite steep, and the turtles would rarely be seen basking. 
However, after rescaping to a smooth, gradual slope from the bottom to the 
basking area, I observed the turtles basking more frequently. When there was 
no shelter, they would destroy the layout and hide in the corners or behind a 
piece of equipment. After providing adequate shelter, I rarely observed this 
behavior. Although the shelter is very small, as shown in the third picture, 
they prefer it, even though there are larger hideouts in the tank. This shelter 
changes depending on the turtles’ preferences. They dig up stones and sand 
to rearrange it to their liking. Observing this has also brought me great joy. 
After the rescape, my turtles resumed mating, which I believe happens when 
they feel safe.

Finishing Three Consecutive Articles
Many turtle keepers think that turtle tanks are difficult to scape and choose 
function over form as a result. But I have experienced the positive effects of 
habitatscaping turtle tanks. Although the aquascaping and maintenance are 
more demanding than with fish, turtles will show a different pattern of behav-
ior, which will bring greater enjoyment to their keeper. Habitatscaping does 
not necessarily have to be a biotope aquarium. It’s about making turtles feel 
secure and inducing behavioral enrichment in any way. I am hopeful that by 
writing these articles, it will inspire others to start scaping their turtle tanks.

On a personal level, having had the opportunity to write these articles was the 
biggest turning point for me in this hobby. I always had an interest in scaping 
biotope aquariums. But before I started writing these articles, I had only looked 
at the natural environment of a given country. Now, I focus on a specific loca-
tion and have started looking at details about the biota and the specific local 
habitats of the animals I’m keeping. I now have a big interest in this, and I've 
started to set up biotope aquariums in earnest. The rest of my biotope tanks 
are small tanks for other animals, but I feel they are a product of my extended 
perspective. If anyone is interested in these other biotope tanks, please visit 
my Instagram, "jinto_the_habitat." Finally, I’d like to end with my deep appre-
ciation for the staff at AHM, who suggested I write these articles, and to the 
countless people who provided the inspiration for me to set up the tanks. AH






