Saltwater aquariums





1.	All glass tank - no corrosion problems and no metallic ions leaching into the water.  This is very important since metals of most every type are extremely toxic in saltwater (much more so than in fresh!).





2.	Salt water - may use natural seawater or synthetic mixes.  Synthetics are simpler to use.  They do not contain just salt (nacl) but rather a complete range of the natural minerals in saltwater.  These mixtures are usually made by combining 1 cup of salt for every 2 gallons of water.  Every 2-3 months, 1/4 of the water in a tank should be removed and replaced with newly mixed water in order to remove residual wastes and replace lost trace elements.





3. 	Undergravel filter - this is by far the best type of filtration to use.  Filters that remove only particles from the water are called physical or mechanical filters.  Things such as food particles, debris, and solid waste particles would be removed by a physical filter.  However, chemicals in the water would not be removed.  The best type os filtration would remove both unwanted particles and unwanted chemicals.  This is why the undergravel filter is favored.


	The filter itself consists of plates with many holes in them raised about 1/2” off the bottom of the tank.  Attached to the plates are two vertical tubes, one inside the other, of different diameters.  The inside, smaller tube is attached to an air compressor.  Its job is to take air from the pump or compressor and take it to the bottom of the tank and release it there.  Surrounding this air tube is a much larger tube.  The air that bubbles out of the smaller tube does not just drift out into the water but is trapped inside this larger tube.  Since the air bubbles want to rise inside this tube, the bubbles force the water in this larger tube out the top.  Since the water in this tube has now been squirted out the top, new water must fill the tube from the plate.  The filter plate, with its many holes, does not actually filter the water since its holes are too large.  Instead, on top of the plates, to a depth of about 2” - 3”, crushed shell or crushed coral should be layered.  Water passing through the many small spaces in the gravel will effectively physically filter the water.


	Chemical filtration is also accomplished by this type of device, but it is a complicated process.


	In order to understand what happens we first need to understand a major difference between fresh and saltwater.  Fresh water can “absorb” much more in the way of extra chemicals because it has molecular “spaces” in which to dissolve these extra chemicals.  Salt water has already used many of these “spaces” to dissolve the minerals that make it salty so it has far fewer spaces to put other chemicals.  This is why it is so vitally important to keep salt water chemically filtered.  Fish wastes (urea and ammonia) can be absorbed fairly well in fresh water but rapidly build up to deadly levels in salt water.


	Chemicals are removed from the water by a biological process.  Two species of bacteria Nitrosommas  and Nitrobacters   can convert ammonia (extremely toxic) into a less toxic material (nitrite) and ultimately into a low toxicity compound (nitrate).  They do this by consuming, as their food source, the more toxic compound and releasing as waste the lower toxic chemicals.  In this way the most toxic items are always being removed from the water and are replaced by less harmful ones.  Eventually however, water will need to be removed and discarded because the nitrate, although the least toxic of the three nitrogen compounds, will continue to build up and eventually reach toxic levels.


	These bacterial filters are the reason a salt water tank must be set up and then left alone with its filter running for a period of 3-4 weeks without any organisms in it.  This allows the bacteria to reproduce, multiply, and become “established”.  One way to speed up or ensure the establishment of a tank is to add a small piece of fresh dead seafood as a food source.  An alternative method would be to place one hardy animal in the tank to begin the process.  This animal is often “sacrificed” in the process since his waste production will almost certainly overwhelm the, as yet few, bacteria present.





4.	Air compressor - this supplies the force that pulls water through the crushed shell of the undergravel filter.  It does not give air (oxygen) to the fish in the tank.  Oxygen dissolves into the water through the surface of the water.  This point of contact between the water and air is called surface area.  The greater the surface area, the more 02 that can dissolve into the water.  A point to remember is that salt water cannot hold as much dissolved material in it as fresh water.  Oxygen is one of these dissolved materials and therefore is not as abundant in salt water as fresh, for this reason most salt water aquariums should be ruled by the following guideline - about one inch of organism for every two gallons of water (+ or - about 4 inches total).  For example - about 10 inches of fish is the limit on a 20 gallon tank.  This could be two 5” fish or five 2” fish, etc.





5.	Tank hood - may be made of glass or plastic.  Its function is to retard the rate at which water evaporates. As salt water evaporates it leaves all of its minerals behind.  This has the effect of raising the salinity of the water.  Too high a salinity level is deadly. When water evaporates, do not add more salt water.  Replace evaporated water with fresh water!!!  Salinity should be checked often with a hydrometer.  Salinity should be maintained at about 30 ppt.  (galveston avgs 29.1 ppt - atlantic 34 ppt. - pacific 35/36 ppt)


	Many tank hoods come with lights.  They are not absolutely necessary but do greatly improve the eye appeal of a tank.  They also greatly increase the growth rate of algae!!!  Don’t be alarmed if the entire surface of the bottom and glass sides become coated first by a brown algae then a luxurious green coating.  It should be expected and is harmless.  Scrape algae off the glass surfaces but leave it on the shell or coral.  Hermit crabs as well as other misc. Organism will usually eat this as a diet supplement.





6.	Crushed  shell/ crushed coral - this material is necessary for the undergravel filter.  While sand, crushed glass, etc. could be used to physically filter the water (and often is in fresh water).  It is not a good choice for marine systems.  The ideal substrate should also provide a chemical buffer to the water to stop or slow ph shifts.  Crushed oyster shell, crushed coral, or crushed dolomite all contain CaCO3 which buffers the tank water.  The ideal ph in a salt tank should be about 8.3.  It may take several months to reach this ideal level but it should gradually become more basic from day one.  If the tank water begins to drop in ph (becomes more acidic) then problems are in store.


	Crushed coral is the best bottom material but is very expensive for classroom use.  Dolomite is also good but costly.  Both can be bought from pet stores.  Crushed shell provides a decent buffer action and is very cheaply obtained from feed and seed stores ($3 per 75 lbs.).  Whatever is used it must first be thoroughly washed to remove dust and dirt that will cloud the water.





7.	Air stones - not really necessary for tanks unless it is difficult to balance the amount of air coming out of the two bubble tubes of the undergravel filter.  The additional air resistance of a stone may make it easier to balance the flow.  However, if they are not needed, avoid them as they often plug up and need attention to clean them.  Also, the resistance to air flow that they provide makes the air pump’s job much harder, shortening the life of the flaps/valves in them.





8.	After the introduction of new organisms to a tank, many will develop problems and may die.  This could be due to a number of problems but will most likely occur during the first two weeks.  If an organism lives through this two week period, it has an excellent change of survival.





9.	Parasites are a major problem.  Two of the most common are ich and fin rot.  Ich is a protozoan that eats skin and other tissues.  It appears as clusters of white “fuzzy” growths.  Fin rot is a fungus which attacks fins from the outermost edge inward.  Both can be treated.  Refer to the problem solving chart.
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