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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!
- 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.

AHM Sponsored Events
(our latest issues are available at sponsored events)
• New England Fancy Guppy Association IFGA Show 

October 4–6, Seekonk, MA – www.ifga.org
• Aquatic Experience 

October 12–13, Secaucus, NJ – www.aquaticexperience.org
• Colorado Aquarium Society Fall Auction 

October 27, Cherry Hills Village, CO – www.coloradoaquarium.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! Ask your livestock distributor to contact us, or contact one of our 
distributors below. You can also 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
• Segrest Farms – www.segrestfarms.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!

©2019 Aquarium Hobbyist Magazine. All rights reserved. 
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 GREEN HAVEN 
Written by Nicole Zhang ■ Images by John Zhang



Aquarium soil and moss-wrapped driftwood placed

Start of the rock and fine-sand placement

Completed aquascape

www.aquariumhobbyistmagazine.com Green Haven • 7

T hroughout the years that we’ve been active in the planted-tank 
hobby, our styles and preferences have evolved. We have exper-
imented with almost the full spectrum of planted-aquarium 

styles and have learned which work best for us and why. As a pair of 
aquascapers, we’re often asked what it is like to share the same hobby 
with a partner. It has its ups and downs like anything else, but we’re 
glad to experience sharing the same passion and learning it together, 
as well as individually. Because we both have our own preferences, we 
typically try not to touch or tinker with the other’s creations. When we 
do need to work together, compartmentalizing tasks helps, and we’re 
able to clearly distinguish roles in a shared setting.

The differences in our maintenance techniques and areas of exper-
tise have contributed to the success of Green Haven. It is our most 
recent planted tank based on the classic Nature Aquarium style. With 
many of our tanks, we typically have a specific look in mind for the 
scape prior to moving forward with its creation. Nature Aquarium style 
does not usually warrant the recreation of specific scenes, as do some 
diorama-style aquascapes. Instead, it is one’s perspective and view 
of nature. With loose guidelines in place, Green Haven was created.

We chose an Ultum Nature Systems 45U aquarium as our canvas. 
Large, exaggerated pieces of driftwood act as the main focal point of 
this scape. We decided that moss-wrapped driftwood was the way to 
go. There’s something timeless and classic about it. Once the place-
ment of the wood was finished, simple rockwork and a thin layer of sand 
were added to the foreground for a seamless look and additional struc-
tural integrity. I’m very partial to triangular-shaped aquascape layouts, 
but I wanted to step away from that look for this project. With the hard-
scape layout finished, plant selection was next on the list.

The Ultum Nature Systems 45U provides a generous amount of space 
for creativity without being so large that maintenance is grueling. A 
variety of different types of Bucephalandra spp. were placed in large 
crevices in the foreground, and moss-wrapped stones were added 
for a smooth transition from the background to the midground of the 
aquarium. For the midground, Staurogyne repens, Bolbitis heudelotii, 
Eriocaulon sp. 'Dong Ha', and Helanthium tenellum were chosen for their 
varying leaf shapes. Finally, a variety of stem plants were selected to 
fill in the background. Despite its name, Green Haven contains plants 
with a variety of colors.

Over time, our go-to cleanup crew (Otocinclus spp. catfish and Amano 
Shrimp) was introduced, and once stable, Gold Tetras were added to 
provide some movement to the aquarium. Nature Aquariums are loved 
for their wild growth, natural look, and bold colors. Some may argue 
that the only downside to this style of aquascape is the maintenance. 
Upkeep is definitely something to keep in mind when creating a tank of 
this style, but it can be done if you dedicate the time. Aquariums should 
never be hard to maintain. At times, they may present challenges, but 

Nicole and John Zhang

Nicole and John live in Los Angeles, CA, and have been in the hobby 
since 2004. They design pico and nano scapes and have recently 
turned their hobby into a business.

http://aquariumhobbyistmagazine.com/
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the ever-changing nature of planted aquariums is what makes this 
hobby exciting and undoubtedly addicting.

We have received such kind feedback and compliments on this 
aquarium, and we look forward to seeing how it ages.

Aquarium
Tank: Ultum Nature Systems 45U
Dimensions: 17.71″ × 11.02″ × 11.02″
Glass: 91 percent, high-clarity Diamant glass with mitered edges
Volume: 9.3 gallons
Cabinet: glass stand

Aquascape
Style: Nature Aquarium
Substrate: Tropica Aquarium Soil Powder
Wood: Malaysian driftwood
Stone: Manten Stone
Other: fine natural sand, natural gravel

Equipment
Lighting: ADA Aqua Sky 451 LED, 7-hour photoperiod
Filter: UNS Delta 60 canister filter (prototype)
Filter Media: ceramic rings, micro sponge
Filter Pipes: glass lily pipes
CO2: 2.5 lb cylinder, Ultum Nature Systems Dual Gauge Regulator, 
Aqua Worx Zephyr CO2 diffuser

Maintenance
Fertilizers: Tropica Specialised Nutrition
Water Changes: 50 percent twice a week
Feeding: Hikari every other day

Plants
 ‒ Bucephalandra spp.
 ‒ Vesicularia dubyana
 ‒ Eriocaulon sp. 'Dong Ha'
 ‒ Staurogyne repens
 ‒ Helanthium tenellum
 ‒ Limnophila sp.
 ‒ Micranthemum umbrosum
 ‒ Bolbitis heudelotii
 ‒ Rotala sp. 'Ceylon'
 ‒ Rotala mexicana
 ‒ Rotala rotundifolia
 ‒ Rotala macrandra 'Yellow'
 ‒ Rotala wallichii
 ‒ Rotala sp. 'Nanjenshan'
 ‒ Limnophila sp. 'Vietnam'
 ‒ Hemianthus micranthemoides
 ‒ Eriocaulon sp. 'Vietnam'
 ‒ Bacopa australis

Fish
 ‒ Gold Tetras (Hemigrammus rodwayi)
 ‒ Otocinclus spp. catfish AH



Bucephalandra sp.

Vesicularia dubyana

Gold Tetras Bolbitis heudelotii growing between the driftwood

A view of the scape from the side

www.aquariumhobbyistmagazine.com Green Haven • 9
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 SETTING UP A SUCCESSFUL  
 DIRTED AQUARIUM 

By Brian Kimbark, M.S.Ed.

Y ou are finally ready to set up your first planted aquarium. You 
purchased a brand-new tank, some brightly colored gravel, a 
few prepackaged plants, and some fish, so you head home 

to set up your underwater masterpiece.

A week passes, and your plants begin to turn brown. Sooner or later, 
the frustration gets the best of you, and your brand-new tank finds 
a home in storage or is sold at your next yard sale.

Many hobbyists find themselves in this situation when the answer 
to all their problems is very simple: dirt. Using dirt in aquariums 
is not a new idea. It has been popularized by aquarists like Diana 
Walstad, author of Ecology of the Planted Aquarium, as an answer 
to the woes of hobbyists everywhere. In this article, I will discuss 
how, with a little bit of patience, you can set up a thriving underwater 
ecosystem free of unsightly algae, packed with lush green plants 
and thriving aquatic life.

Substrate
When choosing a dirt substrate, look for an organic garden or 
potting soil. I have had great success using Miracle-Gro Organic 

Brian Kimbark, M.S.Ed.

Brian is a fourth grade teacher and an adjunct professor from 
Poughkeepsie, NY. He has been in the aquarium hobby since 2011 and 
has been keeping planted aquariums for almost 3 years. Brian is also 
a member of the Norwalk Aquarium Society. You can find his latest 
aquatic creations on his Instagram, “planted_tank_nerd.”

https://www.instagram.com/planted_tank_nerd/


Soil mineralizing in a bucket of dechlorinated waterDry soil before mineralization

A dirted tank with platies and gouramis

Mineralized soil drying on a piece of cardboard

www.aquariumhobbyistmagazine.com Setting Up a Successful Dirted Aquarium  • 11

Choice Potting Mix, as recommended by 
Walstad. The Miracle-Gro Nature’s Care line 
of soil is a great alternative as well. Avoid soils 
with chemical fertilizers, as well as those that 
are not well decomposed and smell like pine 
or cedar.

A popular practice is to mineralize soil before 
adding it to an aquarium. The process of 
mineralization helps to break down the 
organic matter in the dirt so it is readily avail-
able to the plants. I have skipped this step 
when setting up many of my dirted aquar-
iums and still had great results. However, 
taking the time to mineralize the soil has 
many advantages. One of the main benefits 
of mineralization is speeding up the initial 
break-in period by reducing the amount of 
tannins, yellowish-brown organic substances 
found in plant tissues that are released by 
the dirt. It also helps avoid the initial algae 
outbreak that many hobbyists face when 
setting up a dirted aquarium.

To mineralize soil, soak it in a bucket of dechlo-
rinated water for a couple of days, stirring 
occasionally to mix it and break up any big 
clumps. After a couple of days, drain the water 
from the bucket and spread the muddy soil 
outside on a tarp or other clean, flat surface, 

http://aquariumhobbyistmagazine.com/
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such as cardboard. Allow it to sit in the sun until it is dry. Repeat this 
process three to four times. Your newly mineralized soil can be sifted 
with a screen or colander to remove any big chunks that remain.

You will also need sand or gravel to cover or “cap” the layer of dirt. 
This will prevent the dirt from entering your water column. I prefer to 
use a dark-colored substrate to hide any small dirt particles or fish 
waste that find their way onto it. I like the grain size of CaribSea’s 
Super Naturals Peace River gravel (1–2 mm) and Estes Special 
Spectrastone gravel, which is a slightly larger grain size than sand. 
Both have worked quite well for me.

Lighting
Plants need light. However, excess light will stimulate algae growth. 
Your options range from a desk lamp to an aquarium LED light, 
depending on your tank size. You can also take advantage of sunlight 
through a window. I have found the Finnex Stingray LED fixture to 
emit the perfect amount of light for my dirted aquariums.

Filtration
The ability of plants to purify water is often overlooked in the aquar-
ium hobby. Plants can remove ammonia, nitrite, and nitrate without 
any manual filtration at all. In my dirted tanks, I have used different 
forms of filtration, including sponge filters, hang-on-back filters, and 
no filter at all. Using a filter upon initial setup of a dirted aquarium 
is helpful until plants become established. Additionally, Seachem 
Purigen or carbon can be placed in a hang-on-back filter to remove 
the tannins released by the dirt substrate.

Plants
When setting up your dirted aquarium, choose a variety of fast- 
growing plant species, and plant as many as you can fit. I have 
had great success with Vallisneria spp., Dwarf Sagittaria (Sagittaria 
subulata), Water Wisteria (Hygrophila difformis), and Water Sprite 



www.aquariumhobbyistmagazine.com Guppy Pond • 13
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Vallisneria spp., Dwarf Sagittaria, and Water Sprite 
growing in one of the author's aquariumsA variety of fast-growing, hardy plants

Betta fish do well in 5-gallon, dirted aquariums.

A 10-gallon aquarium ready to have the dirt layer added
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(Ceratopteris thalictroides), to name a few. Other options include 
Echinodorus grisebachii, Bacopa monnieri, and Rotala rotundifo-
lia. Consider using floating plants, such as the hardy Common 
Duckweed (Lemna minor) or Leafy Elodea (Egeria densa), to help 
oxygenate the water, remove excess nutrients, and limit algae growth.

Fish
Take care to select fish that are compatible with plants and are 
not known diggers. Certain cichlids and goldfish may not be suit-
able for a planted aquarium. A 5-gallon tank is a good home for a 
betta fish or a small colony of Cherry Shrimp. Small tetras, guppies, 
Dwarf Gouramis, and Zebra Danios are all good choices for a 10- or 
20-gallon tank. Larger fish such as angelfish require bigger tanks 
of 50 gallons or more.

Setting Up
After you have gathered all your supplies, you are ready to set up 
your tank. If this is your first dirted aquarium, a 5- or 10-gallon tank 
is the perfect size. Begin by adding water to your dirt until it achieves 
the consistency of mud. Then place approximately 1 inch of mud on 
the bottom of your aquarium. Leave a little gap between the dirt and 
the glass so the dirt is not visible once your gravel or sand has been 
added. Add approximately 1 to 1.5 inches of gravel directly on top of 
your dirt and around the edges to fill in the gaps between the dirt 
and glass. If you are using a finer gravel, add no more than ¾ inch.

Once your substrate is in place, carefully add enough dechlorinated 
water to cover your substrate. This will make it easier when adding 



The gap between the dirt and 
the glass is evident here.

When done properly, the dirt will not
be visible once the gravel is added.

The gap has been
filled with gravel.

www.aquariumhobbyistmagazine.com Setting Up a Successful Dirted Aquarium  • 15
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A plastic bag is placed over the gravel when filling the aquarium
to prevent the flow of water from disturbing the dirt beneath it.

It is easier to plant your plants before completely filling up the aquarium. After filling the aquarium, the heater is plugged in, and the filter is turned on.
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your plants. It is extremely important to use care when adding water 
to your tank. A strong stream of water can break through your sand 
or gravel cap, creating a muddy mess. To prevent this, I place a plas-
tic bag over my substrate and slowly fill the aquarium with a Python 
Clean-and-Fill water changer or by pouring water from a 5-gallon 
bucket into a colander placed on top of the aquarium.

Next, add your plants. I highly recommend buying a pair of aquas-
caping tweezers to easily insert plants into the substrate and better 
position their roots. Plant heavily from the beginning with as many 
plants as you can afford. Finally, fill your tank with water the rest 
of the way, remembering to take care not to disturb the substrate. 
If your water is cloudy after the initial fill, drain the aquarium and 
refill it.

Care and Maintenance
Your new dirted aquarium may require frequent water changes at 
first, as the soil will release a lot of nutrients and possibly tannins 
(less with mineralized soil). Monitor your water parameters in the 
days following your initial setup. If it is free of ammonia and nitrite, 
you can start adding fish to your system. Once your tank is fully 
established, water changes will still need to be performed consis-
tently but less frequently.

For years to come, the flourishing aquatic life of your dirted aquar-
ium will serve as a reminder that an aquarium does not need to be 
overly complicated with the latest gadgets, CO2 injection, frequent 
fertilization, and excessive maintenance. An exciting underwater 
ecosystem can be simply created with plants, dirt, and patience. AH





Re
d 

N
eo

n 
B

lu
e-

ey
e 

• 
Pr

es
to

n 
A

qu
at

ic
 A

rt
s

18  • Aquarium Hobbyist Magazine  Fourth Quarter 2019 

 BEAUTIFUL BLUE-EYES! 
 DWARF RAINBOWFISH OF THE PSEUDOMUGIL GENUS 
By Matt Parkison

R ainbowfish have long been celebrated in the aquarium hobby 
for their beautiful coloration, generally active but peaceful 
demeanor, and relative ease of care. Some of the longest-kept 

aquarium species have been the many colorful, midsized species 
of the Melanotaenia and Glossolepis genera. While these species 

are certainly spectacular candidates for medium and large aquaria, 
almost none of them are well-suited for smaller aquaria. The dwarf 
rainbowfish species of the genus Pseudomugil, commonly known 
as “blue-eyes,” are ideal fish for nano aquariums. Also, quite a few 
of them can be safely housed with dwarf shrimp.

Many of the 16 species of blue-eyes have only been identified and 
scientifically described over the past few decades, though some 
have been known for the past 100–150 years. Like many of their 
larger relatives, blue-eye rainbowfish are found throughout Australia, 
Indonesia, and Papua New Guinea. Most species inhabit freshwater 
streams and rivers with dense vegetation where predators can be 
avoided, and all species live in very large groups. However, some 
species, such as the Neon Blue-eye (P. cyanodorsalis), spend a 
significant amount of their lives in brackish and marine (or even 
saltier!) conditions. Some of the more widespread species, such 
as the Pacific Blue-eye (P. signifer), are so diverse that some 

Matt Parkison

Matt is the product development manager at Aquatic Arts, an 
aquarium company based in Indianapolis, IN. He has kept aquariums 
for nearly 25 years and is particularly interested in ancient fish, eels, 
invertebrates, venomous fish, and oddball species. He got his first 
aquarium at age 11 and has pursued this hobby ever since.



The Boesemani Rainbowfish is from the genus Melanotaenia. • wrangel

Pseudomugil gertrudae breeding on spawning mops • bos11

Orange-fin Stiphodon Goby (Stiphodon maculidorsalis) • Chonlasub Woravichan

Spotted Blue-eye • Preston Aquatic Arts
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populations are strictly freshwater fish, while others are strictly 
marine, and different geographical populations may have distinctly 
different appearances. Many blue-eye species grow to a maximum 
length of 1.5 inches, but a few can grow slightly larger than 2 inches.

Blue-eyes, like most other rainbowfish, are very colorful, displaying 
bright, neon shades of blue, yellow, gold, red, and orange. Dominant 
adult males are the most colorful and also develop elongated fin fila-
ments as they mature. While they are generally peaceful fish, males 
will often posture and spar with one another to get the attention 
of females and solidify dominance and breeding privileges. This 
behavior is usually harmless and can be quite interesting to watch. 
Competing males will extend their fins and chase one another in a 
circular motion until the winner drives his competition away. Any 
aquarium housing blue-eyes should contain broken lines of sight and 
plentiful cover so subdominant males can escape excessive harass-
ment.  Blue-eyes are egg scatterers, with females laying a few eggs 
daily. These fish do not provide care for their young and are certainly 
not above eating their fry if there is no intervention.

While there are some notable differences in husbandry require-
ments between different species of blue-eyes, there are several 
universal needs shared by virtually all of them. All blue-eyes live 
in large groups, so 8–10 specimens is the minimum number that I 
would recommend in an aquarium. Ideally, the group should consist 
of 2–3 females per male, which will also promote their most natural 
social behavior and vibrant coloration. Like many fish that live among 
dense vegetation, blue-eyes will be more active and outgoing if 
floating plants are present. Their size and appearance make them 
ideal nano fish, but they will typically only thrive in a heavily planted 
aquarium. The most intense coloration will be displayed against 
dark-colored substrates. Since most species inhabit waterways that 
are relatively close to the sea, many species are rather adaptable 
when it comes to water parameters, provided that regular aquar-
ium maintenance is performed. With only a few exceptions of the 
southernmost populations of Australian species, all blue-eyes are 
tropical and occasionally subtropical species.

Due to their peaceful nature and adaptability to a relatively wide 
range of water parameters, blue-eyes can be an excellent choice for 
the community aquarium. However, because of their timid nature, 
they can be bullied by larger, more boisterous species that might also 
outcompete them for food. In general, many nano fish species such 
as Microrasbora spp., Corydoras spp. catfish, Stiphodon spp. gobies, 
hillstream loaches, and small tetras can all make good tankmates.

As stated above, blue-eyes have many unifying characteristics, 
but each species also has its unique qualities. Here are some brief 
descriptions of some of the most popular freshwater (or at least 
primarily freshwater) species that are seen in the aquarium hobby:

Spotted Blue-Eye (Pseudomugil gertrudae)
The Spotted Blue-eye is one of the most popular species in the 
genus due to its relative ease of care and its phenomenal color-
ation. Native to several Indonesian islands surrounding Western New 
Guinea, Papua New Guinea, and Northern Australia, it has several 
natural geographical variants that have been preserved in captivity 
by breeders. This tropical freshwater riverine species is one of the 
smaller blue-eyes.

http://aquariumhobbyistmagazine.com/
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Ivantsoff's Blue-eye • Preston Aquatic Arts

Delicate Blue-eye • Preston Aquatic Arts
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Paska’s Blue-Eye (Pseudomugil paskai)
The Paska’s Blue-eye is another freshwater riverine species from Papua 
New Guinea that has among the most vibrant coloration of all blue-
eye species, boasting neon-orange to red coloration. The coloration of 
mature males is practically second to none. This species is similar to the 
Spotted Blue-eye in many ways, and it enjoys the same water conditions.

Red Neon Blue-Eye (Pseudomugil luminatus)
The Red Neon Blue-eye is the most recently described blue-eye species. 
Until 2016, it was considered by many to be either a man-made variant, a 
natural geographical variant, or a hybrid of other blue-eye species from 
New Guinea. It is closely related to the Spotted Blue-eye and Paska’s 
Blue-eye and shares the same care requirements.

Forktail Blue-Eye (Pseudomugil furcatus)
One of the oldest known species of the genus is the Forktail Blue-eye, 
also commonly known as the Furcata Blue-eye. This Papua New Guinea 
native does not have a widespread natural range, but it is one of the most 
widespread in the hobby. It is one of the larger blue-eye species, some-
times exceeding 2 inches in length. The bright-yellow fin coloration of 
this fish has endeared it to many aquarists over the past 30 years or so.

Pacific Blue-Eye (Pseudomugil signifer)
Probably the most varied and naturally widespread of the blue-eyes, 
the Pacific Blue-eye occurs naturally along a large portion of the east-
ern coast of Australia, as well as on many nearby islands. Depending 
on population, it can be found in fresh water, brackish water, or the 
ocean, and it may spawn successfully in all levels of salinity. There are 
several geographical variants that are shockingly different in appear-
ance, even to the point of looking like completely different species. The 
pH and temperature ranges in which this fish can be found are also 
staggering in variance.

Ivantsoff’s Blue-Eye (Pseudomugil ivantsoffi)
Ivantsoff’s Blue-eye is yet another West Papuan riverine species. It is 
somewhat less common in the aquarium hobby than other blue-eye 
species from that area but is being bred somewhat more frequently 
by dedicated enthusiasts. This species does not look impressive as a 
juvenile, but mature adults develop a very elegant gold coloration with 
ornate, extended fin filaments in males.

Delicate Blue-Eye (Pseudomugil tenellus)
The Delicate Blue-eye gets its name from the appearance of the elon-
gated fins of mature males and certainly not from a lack of physical 
hardiness or adaptability. This species is rather widespread across 
Northeastern Australia and many of the islands around Western New 
Guinea. It is another blue-eye species that has the potential to reach 
or slightly exceed 2 inches in length, and it has a preference for excep-
tionally warm water. In fact, it has been known to live happily in water 
as warm as 100° F!

Blue-eye rainbowfish are very rewarding and wonderful fish to keep 
in aquariums both large and small. They are also an excellent choice 
for aquarists looking for a first or new breeding project. It’s no wonder 
that these lovely fish have quickly become such a beloved genus in the 
aquarium hobby over the past few years! AH
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 THE MODERN MENAGERIE
Written by Nicolas Tiemens ■ Images by Infinity Aquarium Design

“I want to recreate the tank at the Sumida Aquarium in Japan,” a 
prospective client once told us. It’s not often that we receive requests 
with such a specific vision. In fact, many times, our creative brain-
storming sessions with new customers reveal ideas and inspirations 
that shift the direction of an initial concept or design. I knew the 
aquarium he was envisioning: a 2,800-gallon planted tank metic-
ulously crafted by renowned Japanese aquarist, Takashi Amano. 
Stretching over 13 feet in length and over 5 feet in height, the 
aquascape is synonymous with Amano’s unique style that takes 
the simple aspects of Mother Nature and subtly manipulates them 
to appear dramatic, yet calm. A breathtaking piece of work to say 
the least, this particular aquarium has become a highly regarded 
chapter in Mr. Amano’s portfolio and tells an amazing story about 
the underwater world.

While available square footage would limit us from truly duplicat-
ing the exact size and scale of Takashi Amano’s tank at the Sumida 
Aquarium, there were also other details that our client wanted 
to incorporate into this aquarium that would make it his own. 

For starters, he had a very short but specific list of fish that he 
wanted in the ecosystem: Cardinal Tetras and Tefe Discus. We had 
the option of adding a few other species to the aquarium if we felt 
they were appropriate, but the ultimate goal of the tank was made 
clear. Additionally, he wanted a fine black substrate along the bottom 
of the aquarium (unlike the white sand used at the Sumida) that 
would contrast the bright green canvas that the abundance of plants 
would create. The direction we were given was minimal, but we had 
a powerful reference from which to start.

Our team spent approximately 250 hours fabricating, transporting, 
plumbing, hardscaping, planting, and filling this amazing aquar-
ium. Over 700 individual plants were given calculated placement 
to complement each other and ensure their maximum growth. 
The filtration system was engineered to deliver specific flow rates, 
expected turnovers, and a balanced chemistry that could all be 
monitored from a cell phone. And since adding fish to an aquar-
ium should never be rushed, it would be another 6 months until we 
could finally introduce the beautiful, quarantined Tefe Discus our 
client had his heart set on.

An aquarium of this caliber requires a lot of ongoing attention and 
demands a deep knowledge of both aquarium science and main-
tenance protocols. To this day, our weekly service visits are filled 
with plenty of pruning, CO2 and pH adjustments, water changes, 
and feedings. We prepare a rich diet of frozen and dried foods for 
over 200 fish that navigate through this lush, planted maze, and 
our lighting parameters are on a constant adjustment so that we 
can find the perfect spectrum and intensity for this ever-growing 
underwater garden.

Nicolas Tiemens

Nic Tiemens is the co-founder of Infinity Aquarium Design in Los 
Angeles, CA. He and his team design and install custom aquarium 
exhibits for both residential and commercial interiors throughout 
the United States. To see their latest custom aquariums, follow 
them on Instagram and Facebook (InfinityAquariums) or visit 
www.infinityaquariums.com.

http://aquariumhobbyistmagazine.com/
https://www.instagram.com/infinityaquariums/
https://www.facebook.com/InfinityAquariums/
http://www.infinityaquariums.com
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We are grateful and proud to have this amazing project under our 
belts. It continues to be a labor of love, and we look forward to 
the many years of relaxation and wonder an aquarium like this can 
provide. While Takashi Amano’s work at the Sumida Aquarium may 
be thousands of miles away, our client now has an inspiring story of 
his own. This beautiful display is one of the largest planted aquari-
ums in a private residence within the United States.

Aquarium
Tank: custom acrylic by Infinity 
Aquarium Design
Dimensions: 132″ × 34″ × 50″
Acrylic: 1.5″ panels

Volume: ~960 gallons
Cabinet: custom powder-
coated aluminum

Aquascape
Style: Nature Aquarium
Substrate: Ultum Nature 
Systems Controsoil

Stone: driftwood rock, lava 
stones
Wood: Malaysian driftwood

Equipment
Lighting: (10) Kessil A360 Tuna Sun LED, 9-hour photoperiod
Filter: Aqua Ultraviolet Ultima II biological filter, high-pressure 
mechanical canister filter, high-pressure chemical canister 
filter (carbon)
Filter Media: Aqua Ultraviolet plastic media, 50 sq. ft. pleated 
mechanical cartridge, 2 liters of carbon
Plumbing: 2″ schedule 40 PVC
Heating: 1,000-watt submersible titanium
CO2: 5 lb bottle
Monitoring: Apex Complete remote monitoring system with 
advance leak detection
Reverse Osmosis: 5-stage water filtration system with 
300-gallon water storage reservoir
UV Sterilizer: Aqua Ultraviolet, 57 watts

Maintenance
 ‒ approximately 3 hours of maintenance each week
 ‒ 300-gallon water change
 ‒ filter media flush
 ‒ carbon and mechanical cartridge change (as needed)
 ‒ algae removal from acrylic panels

Fertilizers: Seachem Flourish, dosed weekly
pH Stabilizers: Seachem Neutral Regulator and Equilibrium
Feeding: daily feeding of New Life Spectrum sinking pellet food, 
periodic feeding of frozen beef heart for discus

Fish and Invertebrates
 ‒ (12) Tefe Discus (wild caught)
 ‒ (200) Euro Cardinal Tetras

 ‒ (50) Otocinclus spp. catfish
 ‒ Corydoras spp. catfish

 ‒ assorted shrimp

Plants
 ‒ assorted ferns
 ‒ Anubias spp.
 ‒ Cryptocoryne spp.
 ‒ Ludwigia spp.
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 FRONTOSA RIFT VALLEY  
By Darpan Dhawan

A quascaping to create underwater landscapes is my passion. 
I love it. I aquascape aquariums of all types, from nano-sized 
betta tanks to reef aquariums. I also enjoy studying the natu-

ral behaviors of the fish I keep. In my experience, when a fish is happy, 
it is reflected in its health, beauty, and growth. In order to achieve 
this, I try to provide excellent water quality, a balanced diet, and a 
well-designed aquascape.

In this tank, I designed an aquascape to mimic the natural habitat of 
the Frontosa Cichlid (Cyphotilapia frontosa), one of the most beauti-
ful fish from Lake Tanganyika. While most Tanganyikan cichlids live 
in the small crevices between rocks, Frontosa Cichlids spend most 
of their time in open sandy areas. However, I still added quite a few 
rocks to the aquascape since Frontosa Cichlids retreat into caves 
or crevices when they are startled, just like other cichlids.

For now, this 4-foot aquarium is suitable for these cichlids. When 
they become full-grown adults, they will require an aquarium twice 
as big, something that I am already planning for. Frontosas are slow 

growers but can reach a length of around 4 to 5 inches in their first 
year. Large adult specimens can grow to 14 inches or more. I added 
these fish to this tank when they were around 2 inches long. The 
images shown here were taken when the fish were around 5 inches 
long. They grew to this size in a very short amount of time.

In the wild, Frontosas live in large colonies, so I decided to add eight 
of them to my tank. It is recommended to add them in a ratio of one 
male for every three females, but it can be difficult to identify the 
fish’s sex at a young age. As they grow, the alpha male will become 
larger and grow longer fins. Both sexes grow cranial humps on the 
front of the head, but the males’ humps are typically larger. Frontosas 
are not very aggressive toward each other if they are introduced 
at the same time, but they can be very aggressive toward other 
Frontosas that are introduced to the colony later on.

Frontosa Cichlids are deep-water fish found at depths of 35 to 170 
feet, where most of the red spectrum from the sunlight is filtered out 
by the water above. As a result, they do best in low-light systems, 
especially with a small amount of blue light added, which also makes 
their colors pop.

Even though the specimens I purchased were tank bred, they still 
display the same behaviors as wild Frontosas, including digging, 
moving sand around, and hiding in caves. This is why I modeled the 
aquascape as closely as I could to their natural habitat.

Darpan Dhawan

Darpan is a professional aquascaper and owner of Darpan Fish 
Aquariums, located in Rajpura, Punjab, India. Connect with “Darpan 
Fish Aquariums” on YouTube, Facebook, and Instagram to see more 
of his amazing work.

https://www.youtube.com/channel/UCN_2QMVQx712DE4vYStSSDA
https://www.facebook.com/Darpan-Fish-Aquariums-1499886980327888/?__tn__=%2Cd%2CP-R&eid=ARDtj3SSGaquPLjos6dIE5ZnJWdzhNCM-msyhhG05731Oep4z8Z6oHAmWXA8U71YiRcjBmNdnBkrTyb7
https://www.instagram.com/darpanfishaquariums/
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Lake Tanganyika is one of largest lakes in the world, so water param-
eters are mostly stable.  Good water quality is the key to success with 
Frontosa Cichlids, and cooler temperatures help to keep the pH from 
dropping. Frontosas prefer water between 78 and 80° F, with a pH 
between 8.0 to 8.5. Frequent water changes of 25 to 50 percent help 
maintain stable water parameters in my aquarium. Lake Tanganyika 
is also very oxygen rich, and dissolved oxygen in the aquarium’s 
water can be kept at the necessary levels with adequate filtration 
and aeration. For Frontosas, the entire volume of the aquarium’s 
water should pass through the filter 8 to 10 times an hour. This can 
be achieved with a canister filter or a well-designed sump.

Each morning, I feed pellets to my fish when my aquarium light is 
off and the room light is on. In most cases, this will help keep the 
fish from expecting food when the lights are on, and instead, they 
will display their natural behavior when we are near the aquarium 
to enjoy the fish.

Aquarium
Tank: custom rimless
Dimensions: 48″ × 18″ × 18″
Volume: ~71 gallons
Cabinet: wood

Aquascape
Style: biotope
Substrate: 1 to 1.5 mm quartz sand
Stone: Mountain Stone

Equipment
Lighting: 420 nm blue LEDs, 10,000 K white LEDs, 
8-hour photoperiod
Filter: canister

Aquascaping tip: When you begin laying out your rockwork, only 
add a small amount of sand, enough to keep the rocks in place while 
scaping. Only after you’ve finalized the design of the rockwork should 
you add the rest of the sand. This will result in less sand under the 
rocks, which will make the rocks more stable as the Frontosas dig 
and move sand around. AH
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 Old Tree
 Betta Heaven
 By Máté Molnár, TheCineScaper

M y goal for this display was to create an attractive betta 
tank for our living room that was budget friendly, low tech, 
and good-looking.

Aquarium
Dimensions: ~15″ × 9″ × 10″ Volume: ~6 gallons

Aquascape
Style: Nature Aquarium 
with blackwater
Substrate: 1–3 mm sand

Stone: river rocks
Wood: ironwood

Equipment
Lighting: DIY LED spotlight, (2) Aquael Leddy Plant LED, 
6-hour photoperiod
Filter: ISTA hang-on-back
Filter Media: sponge, EHEIM Substrat
Heating: 25 watts

Maintenance
Fertilizers: custom
pH Stabilizers: alder cones, Catappa Leaves
Remineralizer: Green Aqua GH+
Feeding: Tropical Betta Granulat, flake food, live brine shrimp

Plants
Submerged: Anubias barteri var. nana, Cryptocoryne wendtii, 
C. wendtii 'Flamingo', Bucephalandra sp., Limnophila sessiliflora, 
Bacopa sp., Microsorum sp., Eleocharis parvula 'Mini', various 
mosses
Floating: Amazon Frogbit (Limnobium laevigatum), duckweed
Terrestrial: Parlour Palm (Chamaedorea elegans)

Fish and Invertebrates
 ‒ Betta splendens 
 ‒ Pygmy Cory Catfish (Corydoras pygmaeus)
 ‒ snails AH

Máté Molnár

Máté is a videographer and photographer from Hungary and 
has been in the hobby since 2017. To see more of his work, follow 
“TheCineScaper” on Instagram and YouTube.

https://www.instagram.com/thecinescaper/
https://www.youtube.com/channel/UCWYa9dufA1zNp9W7fIi_CIA
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 Guppy Pond 
By Dylan Davis

I was introduced to aquascaping in my junior year of college. I 
remember entering a friend’s house and laying eyes on his beau-
tiful 55-gallon saltwater tank. I instantly fell in love. Then we 

stepped into his guest bedroom, which he had converted into a fish 

room. He kept all his freshwater tanks there, and this was some-
thing I had never seen before. I suddenly had the desire to start my 
own aquarium.

I decided to start a saltwater aquarium, but shortly after cycling, 
my tank began to fail. I tried to find a solution on one of the many 
aquarium forums online but quickly felt overwhelmed by all the infor-
mation, so I gave up. Not being able to understand what I was doing 
wrong, I decided that the saltwater aquarium hobby was not for me.

Not wanting to give up on aquariums altogether, I began to do some 
research on freshwater aquariums and quickly became hooked. 

Dylan Davis

Dylan lives in Mobile, AL, is a chiropractic assistant, and started in 
the hobby in 2015 while attending college. You can find more of his 
tanks by looking up “dank_tanks” on Instagram.

https://www.instagram.com/dank__tanks/
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I haven’t stopped since. Then the true inspiration for my 
work was found in Takashi Amano. Anyone in the aquas-
caping hobby should know this name. For those of you who 
are picking up this amazing magazine for the first time and 
are interested in the hobby, look him up. He is commonly 
referred to as the godfather of aquascaping. This great influ-
encer studied and photographed aquatic scenes, allowing 
everyone else to see the true beauty of the natural aquatic 
world. That said, the base of my aquascaping style comes 
from the nature scenes that Amano has brought to the table, 
but I add a twist of Dutch-style aquascaping to mine. When 
I scape, I try to envision a natural scene but with more orga-
nized planting. I keep most plants where they would be in a 
natural setting but tweak things slightly. I plant my tanks with 
a scale of depth, keeping the shorter plants in the front and 
progressively increasing their height as I move toward the 
back of the tank.

Aquarium
Tank: Aqueon
Dimensions: 48.25″ × 12.75″ × 13.375″
Volume: 33 gallons
Cabinet: refurbished entertainment center

Aquascape
Style: Nature Aquarium
Substrate: Fluval Stratum capped with CaribSea gravel
Stone: resembles Elephant Stone, collected in southern 
Mississippi
Wood: Spider Wood

Equipment
Lighting: Black Box LED, 8-hour photoperiod
Filter: Cascade 1000 canister
Filter Media: Seachem Matrix, filter floss
Heating: Fluval M Submersible (150 watts)
CO2: CO2 Art PRO-SE Series regulator, Bazooka diffuser

Maintenance
Fertilizers: Seachem Excel, Iron, and Flourish
Feeding: two times daily, alternating between Fluval Bug 
Bites, Tropical Flakes, and bloodworms

Plants
 ‒ Pearl Weed (Hemianthus micranthemoides)
 ‒ Bacopa caroliniana
 ‒ Rotala rotundifolia
 ‒ Staurogyne repens
 ‒ Ludwigia repens
 ‒ Java Moss
 ‒ Java Fern (Microsorum pteropus)
 ‒ Riccia fluitans

Fish and Invertebrates
 ‒ assorted guppies 
 ‒ Siamese Algae Eaters

 ‒ Malaysian Trumpet 
Snails AH
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Scaper Spotlight
Steve Waldron, Aquarium Zen

By Jason Oneppo

M y name is Steve Waldron, and I am the owner of Aquarium 
Zen, a Nature Aquarium shop in Seattle, Washington. I’ve 
been keeping tropical fish for nearly four decades now. I 

also have a background in science, ecology, art, and consciousness 
studies. I love experiencing nature and drawing from those experi-
ences to inspire my aquarium practice.

Q: How did you get started in aquascaping?
A: Around 12 years ago, I moved to Seattle, Washington, from 
California. My body and spirit were in shock from the move, going 
from 330 days of sun per year to around 30, so I turned inwards, 
spending more time indoors obsessively setting up aquariums 
around my apartment until there was no room for any other furniture. 
The aquariums were definitely a kind of therapy for me. I got involved 
with the local aquarium club, where plants were more popular than 
fish (Seattle folks love to garden), and realized I had a talent for 
composition. As a result, I became more serious about aquascap-
ing. I had dabbled with various art forms over the years, but when I 
realized I could better express myself through aquariums than writ-
ing or drawing, I went all in with the Nature Aquarium.

Q: There are different styles of aquascaping: Dutch, Nature 
Aquarium, diorama, etc. What’s your favorite one and why?
A: I am a Nature Aquarium practitioner, though if you were to look at 
my aquariums, you might assume I was more into jungle style. For 
me, Nature Aquarium, as I have interpreted from Takashi Amano’s 

teachings, is two-part: learning from direct experience in nature and 
then creating nature in the aquarium. A lot of aquascapers miss the 
first part, and therefore, you see a lot of works that are just derivative 
of Amano’s style. Spending frequent time hiking and taking walks 
out in nature are just as important as working on a layout. With 
that body of experience soaking in the patterns and processes of 
nature, your own style will develop organically. I enjoy growing lots 
of plants, and I have spent a lot of time exploring rainforests around 
the Neotropics, so you get that jungly, lush, diverse, and wild feel 
from my aquascapes. They are also easier to maintain when the 
plants do all the work of balancing the aquarium ecosystem for you!

Q: You have a lot of gorgeous scapes. What three tips can you 
give to beginner, or even advanced, aquascapers?
A: Spend lots of time in nature, and let those natural patterns sink in 
so you can express them intuitively through your aquascape. Always 
have a farm tank to accompany your aquascape collection, where 
you can improve your horticultural techniques and try out new plants 
(and exercise your collectoritis!). Pay attention to the works and give 
credit whenever possible to the master, Takashi Amano. Without 
Amano’s inspiration, none of us would be here.

Q: Do you have a favorite species of aquatic plant or fish?
A: I have a clone of Amano’s Willow Moss, the moss he used most 
frequently in his classic layouts. A friend gave it to me after he 
acquired it during a visit to the Nature Aquarium gallery years ago, 
and I treasure it.

Q: Tell us something about the technical aspect of your 
aquascapes. What equipment and fertilization do you use?
A: One thing I would like to share about technique is carbon diox-
ide application. A lot of beginners are intimidated by CO2 injection 
and all the scientific jargon out there on the internet. Yes, carbon 
dioxide is key to growing a beautiful algae-free aquascape where 
the plants are shining with optimal vitality. Definitely invest in a 

Jason Oneppo

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.



One of the display tanks at Aquarium Zen • Ron Skylstad, Norse Creative

Steve designed this 17-foot planted aquarium backed by a living wall in
the lobby of Amazon.com's corporate headquarters. • Steve Waldron

This 600-gallon flooded-forest-inspired aquascape for Amazon.com's Spheres 
project was designed and installed by Aquarium Zen. • Steve Waldron
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nice regulator and a tank of gas. But don’t worry too much about it. 
I just add a conservative amount of CO2 (a trickle of bubbles), and 
the plants respond when there is good lighting and soil substrate. 
I don’t even bother with drop checkers and all that jazz. The triple 
threat is good lighting, soil-based substrate, and even just a little bit 
of CO2. Those three are the bedrock of my technique.

Q: What are some of your must-have products?
A: Quality lighting, ADA Aqua Soil Amazonia, and an injected carbon 
dioxide rig. A high-clarity, rimless glass aquarium is my blank canvas 
of choice. I find inspiration in the perfectionist quality and classic 
stylings of the ADA Cube Garden series and also enjoy the creative 
shapes of the Ultum Nature Systems tanks. Even if you don’t have a 
lot of money to spend on your setup, invest in a high-quality aquar-
ium since the aquarium is the stage for all your creativity that will 
follow. Twinstar lights are awesome and a good value for the money. 
I love the mood lighting created with Kessil lighting as well.

Q: How about one last piece of wisdom that encompasses your 
aquascaping philosophy?
A: When advising my customers, I always try to emphasize the 
process over the end result. A lot of people will come to me, usually 
brand new to aquascaping, and ask questions like, “How do I create 
an underwater bonsai tree?” Or they will show me a photo of a layout 
from Instagram they want to recreate. They don’t yet have the skills 
to make something on that level, and I worry they will get discour-
aged when their results fail to meet their expectations. However, the 
process can be enjoyable for everyone, no matter what stage they 
are at in the game. Enjoy the research, find inspiration in nature, tune 
out the world, turn on music and do some water changes, clean 
some glass, trim some plants…the process of imagining and main-
taining an aquascape is where the deeper pleasure comes from. In 
the physical and creative process of designing and maintaining our 
aquascapes, we can truly discover the peace and the meditative 
quality an aquarium can offer. AH
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 The Importance of Oxygen in Aquariums 
By Peter Kriz

A s Moe (2009) states, the two most essential things for life in 
an aquarium are water and dissolved oxygen, because fish 
cannot survive without them.

When we observe our aquariums and their inhabitants, whether they 
are fish or invertebrates, we are effectively looking at a closed-circuit 

recirculating system. All the reliance is on us, the aquarists, and the 
equipment we choose for our aquariums’ life support system.

Most aquarists, whether they are beginner hobbyists or seasoned 
veterans, are aware of the importance of controlling temperature, 
ammonia, nitrite, and nitrate. But how many of us are familiar with 
our aquariums’ oxygen requirements? Did you know that, often-
times, the required level of dissolved oxygen is much greater for 
smaller fish than larger fish? This is due to the higher metabolic rate 
of smaller fish, which results in a higher rate of oxygen consump-
tion (Jones 2012).

Within the aquarium, there are two sources of oxygen: simple diffu-
sion and photosynthesis. Unless an aquarium contains live plants, 
the only way to maintain the aquarium’s oxygen level is through 

Peter Kriz

Peter is from Wall, NJ, and is the supervisor of water quality and life 
support systems for Turtle Back Zoo. He has been keeping aquariums 
since the '70s, has worked in public zoos and aquariums for 40 years, 
and is a former senior aquarist at National Aquarium in Baltimore.



Bubbles from an airstone break the surface of the water,
allowing the water to become oxygenated. • Zakhar Marunov
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simple diffusion. Simple diffusion takes place at the air-water inter-
face and is most commonly seen when the bubbles from an airstone 
break the surface of an aquarium’s water, allowing the water to 
become oxygenated. A common misconception is that an air pump 
pushing air through an airstone pumps oxygen into the aquarium. 
The hang-on-back filters and canister filters we use play a role 
in oxygenation as well, but again, at the water’s surface. In most 
instances, the larger the filter, the higher the flow rate. A higher flow 
rate creates more surface agitation, resulting in greater oxygenation.

When we see reduced water flow coming out of our filters, there can 
be a few causes. The first and most likely is a compromised filter due 
to excess waste and debris clogging the filter media. Cleaning or 
replacing the chemical-, biological-, or mechanical-filtration media 
will usually resolve the problem. Other causes may include a dirty 
or broken impeller or a kinked or clogged hose.

Some filtration, by design, help us to maintain proper oxygen levels. 
Two examples are protein skimmers and wet/dry filters. Protein skim-
mers (usually only effective in marine systems) use venturi injectors, 
which produce tiny bubbles that remove particulates via flocculation, 
the production of foam. This creates a great deal of surface agitation, 
which oxygenates an aquarium. The other example, wet/dry filters, 

http://aquariumhobbyistmagazine.com/


This biological filter contains Brentwood media. The 
structure of this media allows water to be distributed evenly 
for maximum contact with the media, resulting in a greater 
number of nitrifying bacteria and increased oxygenation.

It is important to pay attention to dissolved oxygen levels 
in heavily planted aquariums. • Chonlasub Woravichan
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has water constantly trickling over biological media for biofiltration, 
and this freefall of water also significantly contributes to oxygen-
ation (Fenner 2008). Different forms of biological filtration media 
are available, from traditional bio-balls to ceramic media, but any 
will work when employed properly.

If you have plants in your aquarium, photosynthesis will be a source 
of oxygen, but plants can consume oxygen as well as produce it. 
Photosynthesis is the process by which plants and other organisms 
use sunlight to make food from water and carbon dioxide, gener-
ating oxygen as a byproduct. In an aquarium setting, sunlight is 
replaced by artificial light that supplies the proper spectrum for 
growing healthy plants.

During periods of darkness, instead of producing oxygen, plants 
consume oxygen, and they can compete with fish for this resource 
if it becomes scarce. The algal turf scrubber, developed by Dr. Walter 
Adey, counteracts this effect. It features a reverse daylight photo-
synthesis (RDP), which employs screens on which macroalgae are 
grown in shallow water. The turf scrubber helps balance the concen-
tration of dissolved carbon dioxide, stabilizing pH and thwarting 
the precipitous drop in oxygen (Sprung 2002) when the aquarium 
lights turn off.

Refugiums with aquatic plants can also counteract this effect. A refu-
gium is a separate chamber connected to the main aquarium that 
permits organisms to be maintained that would not survive in the 
main system. They are usually in a compartment of a wet/dry filter 
or sump, with the light on a reverse schedule of the main aquar-
ium. Refugiums can be planted the same way as an aquarium and 
should incorporate substrate suitable for freshwater plants, such 
as some of the clay-based substrates. I have personally observed 
systems with some very impressive mangroves, which can be fun 
to grow in their own right.

According to Pablo Tepoot (1998), one must pay attention to aeration 
when maintaining a planted aquarium. Aeration removes dissolved 
gases such as CO2, which plants need during daylight hours. During 
periods of darkness, they release CO2. If using CO2 in planted aquar-
iums, it should be deactivated when the aquarium lights are off. We 
must also provide enough substrate for the root structure of the 
plants. The substrate accomplishes two things: it provides the roots 
with a steady supply of micronutrients, and it prevents those micro-
nutrients from being oxidized. Plant selection is important. Many 
plants offered for sale are not truly aquatic but are terrarium or bog 
plants. That being said, there are lots of good options for our systems, 
including plants that are tolerant of various lighting requirements 
and water quality parameters.

Testing for Dissolved Oxygen
There are three methods for testing dissolved oxygen (DO): titra-
tion, colorimetry, and a probe sensor with a meter (Field Guide 
Committee 2018). Several factors affect DO and its carrying capac-
ity in water. The largest influencer is temperature, but water depth, 
pressure, and salinity play a role as well. As temperature increases, 
the oxygen-carrying capacity of water decreases. Usually, dissolved 
oxygen is expressed in milligrams per liter (mg/L) or parts per million 
(ppm), and 1 mg/L = 1 ppm. It can also be expressed as a percentage. 
It is a good idea to test DO on a regular basis or in cases where low 



Labyrinth fish such as bettas have the ability 
to breathe air from the surface. • plepraisaeng These oxygen-starved fish are “piping” at the surface. • lapis2380
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DO is suspected (based on your observations). When testing for DO, 
we usually want a level of at least 6 mg/L, but 7 is ideal. P.R. Escobal 
(2000) states that dissolved oxygen should never fall below 5 mg/L, 
especially when medicating fish. Again, temperature plays a role 
as well as the size and species of fish you are working with. Larval 
fish with underdeveloped respiratory systems are very susceptible 
to low DO, while labyrinth fish (able to breathe air), certain catfish, 
and carp can handle very low levels, even less than 3 mg/L. Another 
factor to consider is the biological oxygen demand, the number of 
organisms competing for the available oxygen.

One sign that your fish may be suffering from low DO is if it’s “piping” 
at the surface, or attempting to take in extra air (Jones 2012). If there 

is not enough oxygen in the water, it may lead to anoxia, the absence 
or deficiency of oxygen reaching the fish’s tissues. Rapid breath-
ing or very slow breathing can also be signs of respiratory distress.

In aquariums where we have motor-driven filters with tight-fitting 
lids, DO can become greatly reduced and can lead to unsuitable 
aquatic conditions. Fenner (2008) suggests that an aquarist should 
design an aquarium to have a redundancy of aerators or circulation. 
He also mentions that in seriously oxygen-depleted systems, anaer-
obiosis can occur, and the telltale sign is a foul, rotten-egg odor with 
bubbles occasionally rising to the surface from stagnant areas of 
the aquarium. Don’t let your aquarium get to this point. Maintain 
proper water quality, perform frequent partial water changes, and 

http://aquariumhobbyistmagazine.com/


This meter has the capability of monitoring various water parameters, 
including DO, temperature, pH, and specific conductivity.

Smooth Back River Ray (Potamotrygon orbignyi)
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use quality filtration to ensure that your display will prosper. 
Your fish will thank you for it.

An example I can share happened in my aquarium that housed 
a Xingu River Ray, Smooth Back River Ray, Zebra Shovelnose 
Catfish, Pseudacanthicus leopardus, Blue Discus, and Endler’s 
Livebearers. The Endler’s were hovering near the surface, and 
the shovelnose was breathing heavily. When I see something 
like this, a water change is always the first thing that I do, along 
with grabbing a sample of the water for analysis. While perform-
ing a 50 percent water change, I noticed the reduced flow of 
the filter when the water level was lowered.

At that moment, I knew it was time to clean the filter. I had 
recently added the second stingray and another large fish that 
probably contributed to the filter clogging more quickly than 
usual. I use a Fluval FX canister filter on this aquarium because 
it has a high capacity for filtering large amounts of waste from 
the water. The low dissolved oxygen was probably from the 
reduced flow because less water was breaking the surface and, 
therefore, disrupting the oxygen exchange. So even though all 
the other water parameters were in a range that was consid-
ered safe, the water had a low DO level.

Redundancy probably contributed to the well-being of the 
animals, as I have a water circulation pump pointed at the 
water’s surface, which increases the aquarium’s DO level. I also 
have a battery-operated air pump in case of power outages, 
which has proven itself worthwhile on more than one occa-
sion. This little pump will last hour upon hour on a single set of 
batteries and is sufficient to pump air to airstones at a signif-
icant rate. I have not tested DO levels during a power outage 
while running the battery-powered pump, but it would be inter-
esting to see the results.

Dissolved oxygen may be the single most limiting factor in main-
taining our aquatic ecosystems, but with proper planning, we 
can ensure a healthy aquarium. Testing our aquariums’ water 
parameters, making good observations, and having redundancy 
with aeration will allow fish, plants, and invertebrates to thrive 
in captive conditions.
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 Harmonic Paradise 
By Tobias Grüb

I have been fascinated by the underwater world since my child-
hood. Although I had my first aquarium at the age of nine, I 
didn’t start aquascaping tanks until this year. It began when 

I was setting up a new aquarium and thought about what kind of 
display I wanted. I came across some beautiful planted tanks and 
was attracted to what could be conjured up, even in a small aquar-
ium. The natural harmony between the plants and fish fascinated 
me so much that I quickly created my first planted tank.

Designing an underwater world with plants and being able to enjoy 
this piece of nature in my own home was so fun that I decided to 

share my journey as a new planted-tank hobbyist. I began publish-
ing photos of the build online and made it my goal to inspire as many 
people as possible.

Aquarium
Tank: Dennerle Scaper’s Tank
Dimensions: ~17″ × 14″ × 13″
Volume: ~14 gallons

Aquascape
Style: Nature Aquarium
Substrate: ADA Aqua Soil Amazonia
Stone: Dragon Stone (Ohko Stone)

Equipment
Lighting: Chihiros A-Series LED, set at 80 percent brightness, 
8-hour photoperiod

Tobias Grüb

Tobias lives near Stuttgart, Germany, and started in the aquarium hobby 
14 years ago. For more of his amazing scapes, look up “aquabase_” 
on Instagram.

https://www.instagram.com/aquabase_/
https://www.instagram.com/aquabase_/


Nerite Snail Otothyropsis piribebuy

Hydrocotyle cf. tripartita Staurogyne repens
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Filter: Dennerle nano corner filter with Dennerle 
media
Heating: EHEIM thermopreset (50 watts)
CO2: Dennerle Bio-CO2 (20 mg/L)

Maintenance
Fertilizers: Aqua Rebell Makro Basic Estimative Index 
and Mikro Basic Eisenvolldünger
Feeding: live Artemia (brine shrimp), Daphnia, Tetra 
Mini Granules (every 1–2 days); Sera FD Artemia 
Shrimps, Sera FD Tubifex, Tropical Mini Wafers Mix 
(every other day); cucumber (once a week)

Plants
 ‒ Micranthemum sp. 'Monte Carlo'
 ‒ Hydrocotyle cf. tripartita
 ‒ Staurogyne repens
 ‒ Alternanthera reineckii 'Mini'
 ‒ Hygrophila pinnatifida
 ‒ Lobelia cardinalis 'Mini'
 ‒ Rotala sp. 'H’ra'
 ‒ Rotala sp. 'Green'

Fish and Invertebrates
 ‒ (10) Ember Tetra (Hyphessobrycon amandae)
 ‒ (10) Otothyropsis piribebuy
 ‒ (3) Nerite Snail (Neritina waigiensis) AH
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Biotope Aquariums for Aquatic Turtles
By Seungjun “Jinto” Lee

S ince childhood, I have been interested in small animals. 
Whenever I went to the market with my parents, I would 
spend time watching the fish and reptiles in the pet shop. 

Every time I passed by the aquariums, I would always observe 
the animals in them. Then one day, I went to the pet shop with my 
father to purchase an iguana. Unfortunately, the pet shop didn’t 
have any iguanas. The only reptiles they had were small River 
Cooters, so I purchased two, and that is how I started in the aquar-
ium hobby.

What Led Me to Biotopes
My initial focus in aquascaping was aesthetics. At the time, I didn’t 
know about biotope aquariums. I just wanted to create an aquascape 
that looked nice, and I also wanted an environment where the turtles 
would feel comfortable. In order to do this, I started to research my 
turtles’ natural habitat and soon discovered biotope aquariums. Not 
long after learning about biotope aquariums, I put all my focus on 
creating an aquascape that looked like my turtles’ natural habitat. 
However, the various structures I created took up too much space, 
leaving little room for the turtles to move around. They kept destroy-
ing the aquascape, which I had to repair on a daily basis. This took 
a lot of fun out of the hobby for me.

While agonizing over this problem, I read a news article titled “Giving 
Animals the Right to Hide.” The article talked about zoos that sought 
a different approach to housing animals. Traditional zoos provided 
an environment designed to make it easier for visitors to observe 
animals, which often caused the animals to display abnormal behav-
ior under the stress of having nowhere to hide. But some zoos 
started using a “landscape immersion” display technique that 
reduces stress and keeps animals’ instincts intact. The animals in 

Seungjun “Jinto” Lee

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/


Sternotherus minor peltifer sitting in the flow of water, which mimics a stream

This Pelusios nanus was a very shy boy, but when 
hungry, he would often come to the front of the tank.

Claudius angustatus is carnivorous, but sometimes, 
it investigates plants by sniffing them.

After hunting, this Claudius angustatus retreats to its shelter for a rest.

Small snails were scattered in the tank of this Claudius 
angustatus to provide something to hunt.
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these enclosures are not as easily seen by visitors because the envi-
ronments contain trees, rocks, and hills. According to the article, 
visitors sometimes had to wait more than an hour to see a jaguar 
move for an instant.

I was very impressed by the article. Looking back, I didn’t like my 
turtles trying to hide because I incorrectly thought it wasn’t natural. 
At that moment, I realized that I was actually missing the point of a 
biotope aquarium. After this realization, I would not only pursue the 
aesthetic of a display but also create a space to satisfy my turtles’ 
instincts. So I created a natural form of shelter when I rescaped the 
tank, allowing them to hide whenever they wanted. After the rescape, 
the turtles’ behavior began to change. They became much more 
active, stopped destroying the aquascape, and began to show far 
more natural behavior, such as sniffing, investigating, and digging 
around various structures.

Compared to fish tanks, there are many limitations when aquascap-
ing turtle tanks. However, turtle tanks can be scaped as a biotope 
aquarium if you are willing to put in the effort. It is important to 
research the natural habitat of the species of turtle you wish to keep. 
Doing so allows you to build the most accurate reflection of your 
turtle’s natural habitat in the tank. For me, when the turtles were 
able to display their natural behavior and satisfy their instincts, my 
pleasure from keeping them grew.

The Importance of Tank Size
Currently, I only have small turtles that grow to a maximum length 
of less than 6 inches. With tanks measuring 3’ × 1.5’ × 1.5’, I decided 
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One of the author's early attempts at a naturalistic aquarium for aquatic turtles

Twigs are used to mimic this turtle's natural environment in this biotope.

Claudius angustatus hiding in his shelter
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it was not appropriate to keep larger species. It was important that 
the turtles had enough basking area, shelter, and swimming space.

For those who want to keep larger species, careful preplanning is 
required. The biggest obstacle is the amount of space they require 
as they grow. When they are juveniles, turtles can be easily kept in 
small tanks. But as they grow, it becomes difficult for large species 
to thrive in small spaces. I don’t think there are many hobbyists who 
can provide the proper environment for some of the larger species.

Every turtle keeper will have a limit to the size of tank they can 
provide. The wider the tank, the better. One strategy for matching 
the tank with a turtle is to pick a turtle species that can live comfort-
ably in the size of tank you want to have. The alternative is to buy 
a tank that can comfortably house the turtle species you want to 
keep. Without these considerations, you may end up making redun-
dant investments or being unable to provide the proper environment 
for your turtle.

Providing Shelter
The act of hiding is a natural instinct for turtles, one that most other 
animals have as well. Be sure to provide sufficient shelter for your 
turtles to retreat to. If shelter is not provided, turtles will destroy the 
aquascape in search of it. They will become stressed out and may 
hide in the corners of the tank as a last resort.

So how can we satisfy their natural instincts and enjoy seeing them 
at the same time? There are a couple ways to achieve this. The first 
is to place the shelter at the front of the tank while minimizing other 
hiding places. The turtles will feel secure hiding in the front of the 
tank, which will allow you to see the turtle even when it’s in the 
shelter. The second method is behavior correction through feed-
ing. In a new setting, timid turtles are easily surprised and scurry to 
find shelter when startled. Try feeding floating pellets to turtles that 
display this behavior. Do not offer regular feedings, and only feed 
when the turtles remain at the front of the tank. They will soon real-
ize that people are friendly, and they will come to the front of the 
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Claudius angustatus snacking on apple snail eggs
Large stones and twigs are used to recreate 
the habitat of Sternotherus minor peltifer.

Biotope aquariums allow us to see the natural behaviors of turtles.

This Pelusios nanus is basking on a large piece of driftwood.

In aquariums, turtles will breed when their natural instincts are satisfied.
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tank to eat when you are there. If this is done from the beginning, even 
if the tank is heavily decorated or they are fed sinking pellets, the turtles 
will become accustomed to you.

Use Heavy Driftwood and Stones
I decorate my tanks using various aquascape materials such as drift-
wood, twigs, or small stones. There are times when the aquascape is 
destroyed even when a hideout is provided. Most of the time, it is due 
to the structure’s inability to withstand the strength of the turtle. In my 
turtle tanks, I use heavy driftwood and stones to build a main structure 
and give it stability.

Invest in Quality Equipment
The main reason turtle keepers aquascape their tanks is because it makes 
watching the turtles more enjoyable. However, good husbandry is also 
very important. The installation of appropriate equipment should be 
prioritized over the aquascape. If turtles suffer due to improper environ-
mental conditions, it does not matter how well the tank is aquascaped. 
High-performance filters to remove excrement, heaters to ensure the 
proper water temperature, and basking lamps are the most basic and 
essential equipment for keeping aquatic turtles. I believe that turtles 
and their keepers will both be happy if the turtles are provided with 
high-quality equipment and an aquascape that satisfies their instincts.

My Future Plans
My short-term plan is to maintain my current tanks as best as possible. 
For the time being, there are no plans to increase the number of tanks 
I maintain. I am not confident in managing several more tanks simulta-
neously, and I am satisfied with the ones I currently have. However, if I 
have the chance later, I would like to aquascape biotope aquariums with 
themes from many regions of the world. The biotope that I want to create 
most is a tank based on a river in my country, South Korea. There are only 
two types of aquatic turtles indigenous to South Korea: the Chinese Pond 
Turtle (Mauremys reevesii) and the Chinese Soft-shelled Turtle (Trionyx 
sinensis). In particular, Mauremys reevesii has been designated as a first-
class natural monument due to a sharp decline in population because 
of habitat destruction. However, captive-bred specimens have become 
available thanks to the efforts of many turtle enthusiasts in recent years, 
allowing ordinary people to legally keep them. Therefore, I am planning 
to one day aquascape a biotope aquarium where that turtle and Korean 
native fish live together. AH






