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Introduction











What does it take to breed coral reef fishes? Witchcraft, magic, and a thumb as blue as the open sea, or a million dollars and a high tech hatchery ? Actually, none of these are necessary, although the blue thumb will certainly be helpful. With many species, y ou can do it at home with a little knowledge, determination, and persistence.


I think it is very important for more hobbyists to begin to breed various species of tropical marine fish and invertebrates. The marine hobby is expanding, prices for tropical marine life are on the rise, marine life support technology is getting better and better-and negative pressures on the natural environment and the hobby are increasing. A core of successful hobby ists, breeding a variety of marine fish and crustaceans, will also do much to stimulate the growth and stability of the hobby. Only propagation efforts by many hobby ists, with various fish and invertebrates, will greatly increase the number of species under culture and considerably expand the horizons of our hobby.


The few commercial marine hatcheries in existence today cannot even begin to propagate the vast number of species that make up the wonderful diversity required by the marine aquarium hobby. Commercial concerns must be very selective and propagate only the most valuable and popular species that will produce the greatest return on their investment of time and money. Hobby ists, however, can work with whatever species catch our interest, thus through our efforts we can greatly increase the variety of propagated species.


As marine aquarium hobbyists, we have always had a great interest in creating the techniques and technology for captive propagation of marine organisms. The first step is to breed the species of our interest in small numbers in a home based, experimental facility. Once it is shown that a species can be reared, other hobbyists will work at propagation also, and commercial facilities will quickly follow. This is the way things happened with clownfish culture and are now happening with coral culture.


Unlike corals, however, fish, crustacea, and mollusks must first be spawned, reared through a delicate larval stage, and then grown-out into juveniles before they can be distributed to hobbyists. Thus breeding marine fish is not an easy task. It is not technically difficult, that is not in the same way that mastering calculus, building a satellite, doing brain surgery, or becoming an Olympic athlete is difficult, but it does require an investment of time and effort. The learning curve is a bit steeper than gardening or breeding guppies, and the process is somewhat complex when all the necessary factors such as algae and food organism culture, water quality requirements, disease control, and food organism densities are considered, but propagation of a great variety of species is certainly not beyond the skills of an experienced, and dedicated, marine aquarium hobbyist.


My attempt at small scale culture of the orchid dottyback was quite successful. Using the techniques described in this journal, I reared 351 orchid dottybacks, Pseudochromis fridmani, well into the juvenile stage in a 20 gallon tank, so the methods I developed in my home based hatchery are quite viable. My success was due in great measure to my past experience with commercial culture of many species of marine tropical fish, but the techniques developed in my little fish room are at the hobbyist's level. No scientific laboratory equipment (except for a dissecting microscope) or commercial hatchery facilities were used. The basic techniques developed and described are applicable to a variety of situations and many different species. I must make a point to tell you, however, that you will find many loose ends in this rearing project, research possibilities that are suggested but were left relatively unexplored. It will take many years, or many hobbyists, and many experiments to follow up on all these unexplored pathways.


I am in the process of writing a book that I hope will help hobbyists to rear a variety of marine fish. Hoo boy, it's going to be a good book. It will have a lot of information, or at least all that I can find, on the species that are, or that might be, possible to spawn and rear in relatively small systems: how to build systems for brood stock and larval culture, how to select and establish brood stock, forced and natural spawning, pelagic and demersal spawners, larval recovery and larval rearing, environmental control in larval rearing tanks, food organism culture, procedures to follow for setting up breeding projects and much more.


But that is not this book. This book is something quite different. It is the journal of my breeding work with the orchid dottybacks. I wrote it on almost every day of that project. It is everything I did, almost my every thought (you don't want to know all of them)-it is my very existence for over a year, and it documents all the failure and all the success of that project. I am not the first to breed Pseudochromis fridmani, Bill Addison at C-Quest in Puerto Rico and Robert Brons (1996) in Israel have both bred this and other species of Pseudochromis in commercial hatchery facilities. But my dottyback work was done at home, in a modified bathroom, by only one individual, and so it has a special application to the hobbyist breeder.


I intended to publish the dottyback journal after the major breeding book was finished. (The working title of that book is, incidently, Propagation of Marine Tropical Fish Written so that Hobbyists Can Understand and Use It, but Technical Enough so that It Will Also be Useful to Scientists and Commercial Breeders. OK, so the title needs a little work.) But that book won't be completed till Santa makes his list, so we decided to publish the journal first to make at least some of the basic information available to the hobby at an earlier date. It is not a formal textbook, and you will have to fish (chuckle) for some of the information among musings and scattered comments, but the index will be helpful. It is not designed to convey information in carefully structured, logical, sequential chapters. That will be the structure of the next, more conventional, breeding book. Look at this little book as a journey, however, a journey through the time line of a marine fish breeding project. I hope that my journal will be helpful to you if you make the attempt to rear marine tropical fish, and if you are content to leave this work to other hobbyists, I think you will still find it interesting and worthwhile to vicariously explore this consuming aspect of the marine aquarium hobby.


It is very important for hobbyists to keep a record of their experiences with propagation of marine organisms, and to make that information avaialable to other hobbyists. The Breeder's Registry, P.O. Box 255373, Sacramento, CA (http://www.breeders-registry.gen.ca.us/), a nonprofit organization, maintains a database of species propagated by hobbyists and professionals and makes this data available to interested parties. They also publish the Journal of MaquaCulture. Breeding marine hobbyists are encouraged to join the Registry and submit the results of their propagative efforts.
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Preparations - Structures and Systems


Approximately 3.5 billion years ago, a spaceship landed on the hot, steamy and lifeless planet Earth. Alien beings, charged with the responsibility of spreading life in the universe, stepped out on the inhospitable surface of this world and cast out the biologically coded seed that would become, in the fullness of time, intelligent life. Of course, that time has not yet come, but we are working toward it with every century of progress. One of these aliens, Weet8ar by name (the 8 is silent), was much enamored with the role that water would play in the evolution of the planet, and so somewhere, deep down in between the code for masochism and the code for Murphy's Law, he inserted a code for the desire to keep and breed aquatic life. This code would become activated in certain, almost intelligent, future life forms, first through casual contact with small glass boxes, water, and fish, and then bloom into an obsession to engineer aquatic life support systems and study, research, and propagate various marine and freshwater life.


All this is fact, of course, it's called Directed Panspermia, just ask Francis and Leslie. Imean how else can one explain why, after 7 years of recovery from a "hands on" marine fish addiction, I would relapse and build a fish room to once again breed marine tropical fish. Actually, since leaving the commercial marine fish hatchery business in 1987, I always wanted to have a small marine fish breeding room, large enough to work with small fish, but not so large that I would be tempted to once again begin commercial production. It would be a little breeding lab that I could quickly wind down to a holding pattern if I wanted to spend more time on another project, or even, if the situation required, dry it out completely for an extended trip or a necessary hiatus from the daily chores of a fish room.


Thus when we built a new house in 1992, I made plans to convert the spare bathroom into a marine fish breeding laboratory. It is a small room, only 7 x 8 feet, with a tiled floor and a 9 foot ceiling. The toilet and bathtub were plumbed, but not installed, and a laundry tub took the place of the typical bathroom sink. OK, for the first year or two it was a storage room; I mean, what do you want, we had just moved! But I made plans; I needed the most tanks and facilities possible for the available space, and so for months I drew plans and figured, and figured and drew plans.


There are some basic requirements for marine fish culture. I know these very well, having designed, built, and operated four hatcheries, large and small, over the last 20 years. These are the basics for a small, experimental hatchery:


1. Brood stock tanks, with the proper environment, water quality, lighting, and substrate to get the fish in a breeding mode.


2. Larval culture tanks, and for a small experimental laboratory situation, they should be large enough to maintain a stable aquatic environment, but still small enough to fit three or four of them into the system. Also a consideration, large larval tanks require a large amount of food organisms over a short period of time, especially if two or more larval rearing runs overlap. Although I have four, 8 gallon tanks, I think two 5 to 10 gallon tanks and one 15 to 20 gallon tank would be ideal for a small system.


3. Grow-out tanks, large enough to grow out a couple hundred fish when necessary, but not so large that maintenance and feeding would be a chore.


4. Quarantine and treatment tanks, necessary to process new brood stock and to treat any outbreaks of disease or parasites that might occur.


5. Space for food organism culture, including micro algae culture, rotifer culture, and brine shrimp hatching.


6. A reservoir for saltwater manufacture and storage.


7. A small counter just off a deep sink for wet work.


8. A table for microscope and lab work.


9. A small section of the refrigerator and freezer for foods, vitamins, and other stuff that must be kept cold.


10. Shelves and drawers for storage of gear, medications, foods and equipment.


11. More shelves and drawers for storage of gear, medications, foods, books, and equipment. (It's very important to have places to store all the stuff that you should throw out, but can't because you just might need it someday, if you could only remember where you put it. And, of course, one can never have too many books.)


This is a lot to squeeze into an 7 by 8 foot converted bathroom, and I admit, I didn't quite make it. The reservoir tank for saltwater and the dry work table are in the adjoining spare bedroom, along with a few extra shelves.


I wound up with 1 thirty gallon and 4 twenty gallon brood stock tanks and 4 eight gallon larval rearing tanks, plus a 10 gallon header tank and a 20 gallon sump tank on one central system. The grow-out consists of a 50 gallon tank on a separate system with a second 50 gallon tank as the sump to that system. The algae and rotifer culture and a small area for hatching brine shrimp cysts, are on two wide 6 foot long shelves built over the grow out system. There is also room on two shelves for  two 20 gallon quarantine and/or treatment tanks, to process new brood stock and, if necessary, treat fish that have developed a protozoan parasite. The back wall of the room near the door contains, yes, shelves and drawers.


The shelving for all the systems is built from 2 by 3 inch lumber and half inch outdoor grade plywood, all painted white. The 2 by 3's are plenty strong enough, especially when the 3 inch dimension is used for self support, and saves considerable space over the typical 2 by 4 inch construction studs.


The brood stock/larval tank set up is a sump based, gravity flow system, which works very well. The header tank on the top shelf receives all the water from the sump tank pump, except for a small amount that supplies the protein skimmer. A one inch pipe, opening into the bottom of the header tank, distributes the water downward. Horizontal half inch pipes extend outward from the down pipe and provide water to each tank through a valve to regulate flow. The drain system begins with a one inch overflow pipe that sets the water level in the header tank. This drain pipe collects water from the standpipe drains of each tank and then empties into the mechanical filter pad over the sump tank. The pump must provide enough water at an 8 foot head to supply all the tanks with enough extra flow to maintain the water level at the top of the overflow pipe. This way the gravity head on the system is constant regardless of the amount of flow to any tank.


The sump tank, 30 gallon total capacity, is filled about half full and has enough extra capacity to hold the volume of the header tank and all the extra "working water" in the system that might drain if the pump ceases to operate. Two marks on the side of the sump tank indicate the normal working level and the level where water lost to evaporation must be replaced. The water pump is, of course, on the bottom shelf next to the sump tank. The pump is suspended about an inch above the bottom shelf on brass (no rust) chains which makes it very easy to change out the pump and greatly reduces vibration and accumulation of saltwater around the pump.


Since the system contains a relatively light bio-load, biological filtration is easily supplied by the live rock in all the brood stock tanks, and live sand in a few containers in the sump and on the bottom of a few of the tanks. There is a mechanical filter in the form of a felt filter pad under the discharge into the sump. This pad clogs with algae and detritus every few days (and also begins to support a nice population of amphipods), and I hose it off with one of those "sidewalk sweeper" nozzles on the garden hose. The high pressure stream penetrates the filter felt and cleans it nicely. I have two of these pads for each system and I clean and rotate them every few days.


A protein skimmer and a separate activated carbon device is also located in the sump and this completes the filtration on this system. (The protein skimmer and the activated carbon device are of my own design and fabrication and work extremely well, more on this later.) Evaporation is considerable, what with the fan nearby in the doorway, and I add three or four gallons to both the brood stock/larval rearing system and the grow-out system about every three or four days.


The grow-out system has the same filtration arrangement, but is much simpler in construction since it consists of only two tanks. The bottom tank acts as the sump, a submersible pump pushes water up to the top tank, which is distributed along the bottom of the tank at the opposite end of the stand pipe drain. A small "weep hole" in the supply pipe at the surface of water provides a siphon break if and when the electric goes off or the pump fails. Interestingly, I built the two 50 gallon tanks that make up the grow-out system in the summer of 1972, and they first served as the brood stock tanks for the first four pairs of clownfish, Arnphiprion ocellaris, that I spawned in St. Petersburg, FL, which started this whole thing. They were later clownfish brood stock tanks for 10 years in the Keys hatchery, and then, after 10 years in storage, I put them back into service once again in my home based hatchery.


There is no heating or cooling and the temperature of the systems is regulated by the room temperature. The room is under the central air conditioning of the house and temperature variation during the extremes of winter and summer is not very great, after all this is Ft. Lauderdale, Florida. The room runs warmer than I had anticipated, since the A/C does not have a large outlet in this small room, and a fan in the door helps keep the temperature only about a degree or two F above the house temperature. Thus the tank temperatures run about 80 to 83 °F most of the year. On very cold days, I turn off the fan and close the "bathroom" door, which raises the temperature a few degrees. The tank temperatures may drop into the upper 70's on some winter days when a cold front blows through, but cold temperatures have never been a problem. Actually, the times when it is most difficult to keep temperatures in the proper range are in spring and fall when outside temperatures are close to 80 °F and the A/C does not run often enough to keep that room cool. The solution in these instances is to open the window and allow some of the heat build up to escape.


The brood stock/larval system also has a UV sterilization unit on the water flow up to the header tank, which imposes a "sterile barrier" between each brood stock and larval rearing tank. The UV sterilizer is mounted vertically on the 2 x 3 vertical shelf supports. This was an after construction "add on" since I thought that I could prevent any parasite problems through careful quarantine and treatment of new fish. The quarantine system failed and I had parasite problems. It failed because I was not strict enough in my quarantine procedures and because I used wild plankton in my breeding work without the precaution of treating it with a weak copper solution for an hour or so before sorting. Thus I was forced to implement UV sterilization on the system to put a protective microorganism barrier between the tanks, which is actually a good form of insurance.


Well, by now you are probably totally confused as to the layout, construction, and operation of my little hatchery room. So I have provided a couple of drawings that may give you a better idea of the layout and function of these systems.


A 40 gallon plastic reservoir is located on a table just outside the door of the fish room with a bulkhead drain connected to a half inch hose that reaches all the lower sump tanks in the fish room. A valve on the end of the hose allows precise control of water flow without a drop ever spilling on the floor. (See the Appendix for an idiot proof method of never forgetting that a tank is filling.) Saltwater is made up as needed in the reservoir and it is used to fill jars, tanks, buckets, and the sump tanks of each system. A pipe from the distribution line of the breeding system extends to the sink so that I can pull saltwater from that system for other purposes such as brine shrimp culture, or just discharge old water into the sink during a water change.
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Breeding Room Layout, Top View




The brood stock tanks, the larval rearing tanks, and the header tank all have plastic covers to reduce evaporation and salt creep, and to prevent fish from jumping out of the tanks. Each tank also has a gentle air release. The air release in each tank keeps the tank water in circulation, reduces the need for extensive water exchange (each tank receives between 0.50 and 0.75 gpm (gallons per minute), about 7 to 12 tank volume exchanges per day), and provides a back up for water pump failure. If the water pump happens to fail, then the air release in each tank keeps everybody alive, and conversely, if the air pump fails, then the water flow maintains life. And if we have a hurricane and the electric is off for a week or two, I have a gas generator that will supply enough current to keep the room in operation for an extended period.


Live rock provides ample biological filtration, and the protein skimmer pulls out a lot of dissolved organic compounds and small detritus particles before they can break down into nutrients. The 100 micron felt filter pad removes most of the larger detritus particles. I have to siphon out detritus build up in each tank every few months, and clean the tank covers occasionally, but the maintenance requirement is not excessive. Granular activated carbon is also used to reduce dissolved organic compounds and organic dyes. Water changes are irregular, but probably average about 10% per month in each system. Algae growths on the inside of the front glass have to be cleaned every few days, which is, along with cleaning the filter pads, the most odious of routine maintenance chores.


In operation, the system works very well. The brood stock and larval tanks all have a hole for a 1 inch bulkhead fitting drilled in the bottom and a standpipe in each tank regulates the water level in the tank. The gravity flow to each tank allows precise regulation of water flow into that tank without any effect on the established flow rates into every other tank. Thus I can open a valve wide to fill a tank, or shut off the flow to a tank completely for treatment or cleaning, and every other tank on the system maintains it's established set flow, whether it is a drip exchange or a major inflow.


Spawning takes place in the 20 (or 30) gallon brood stock tanks. Since this is a system designed for experimental work and not a "save every larvae at every spawn" commercial system, I don't have to include devices and methods for automatic egg and/or larval recovery. The 20 gallon tanks are small enough so that egg and larval dispersal is not extensive and more than enough larvae can be collected for experimental rearing. On the night of hatch, I tum off the water flow into the tank an hour or two before hatch or, in the case of a spawn of pelagic eggs, before spawning. The air release into the tank keeps oxygen levels high and no one suffers because the water flow into the tank has ceased.


Hatching occurs while I am reading the classics (or watching TV), and about 10 to 11:00 PM, I go into the darkened fish room to collect the larvae. A flashlight in the comer of the tank concentrates the dottyback or clownfish larvae and it is an easy task to siphon the larvae into the larval tanks or into a gallon jar if I want to transport them to a remote rearing tank. The larval tanks are located on the shelf below the brood stock tanks (a brilliant plan), which makes transfer of the larvae by siphon a piece of cake. (For those not familiar with American slang, this simply means that it is not at all difficult. One does not have to eat cake while siphoning, in fact, if one were to do so, it might cause problems while starting the siphon).


Lighting is provided by a single four foot full spectrum fluorescent bulb above the upper two 20 gallon brood stock tanks, two 4 foot bulbs over the lower two 20 gallon brood tanks, and a single bulb over the lowest shelf that contains the four 8 gallon larval tanks. The room is very bright, however, because everything is white, the shelves, the walls, the ceiling, and the white tile floor. Also the grow-out tank has 6 four foot fluorescent bulbs over it, which provides much light in the room and grows Caulerpa very well. This algal growth gives little fish many hiding places There is one four foot fluorescent bulb over each of the two algae/rotifer shelves that are above the grow-out system. The air pump that supplies air for the needs of the entire room is located on the top shelf of the breeding unit, next to the header tank.


The upper 6 foot shelf of the algae I rotifer area is 12 inches wide and is used for growing algae in wide mouth, one gallon glass jars. The plastic cap of the jars has a single eighth inch hole drilled through it to allow insertion of a length of ridged air tubing. An air stone is not needed in the algae culture jars, bubbles from the open tubing move the culture water quite adequately and the tubing is easy to clean. The plastic cap prevents spray and salt creep from leaving the jars. Wide mouth jars are best because you can get your whole hand into the jar to scrub it and a little chlorine or weak acid will get it even cleaner if necessary.


At first I used plastic containers of one to three gallons, old cookie, fruit, and pretzel containers, but it seemed that the algae plated out more on plastic than on glass and glass is easier to clean. I also discovered later that culturing algae is not absolutely necessary, and so this shelf is now used mostly for storage. There is a way that rotifers can be maintained without algae cultures (a secret formula) and this is also detailed in the Appendix.
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Diagram of the breeding system.


This diagram shows only the elements of water distribution, filtration, and collection. Lighting, shelving, and air pipes were not depicted to avoid confusion. The drawing is not exact to scale, but tank sizes are proportional.


The gray pipes are pressurized water distribution lines and the black pipes are the open overflow and tank drain lines.


The second shelf is 20 inches wide and is used for rotifer culture. Rotifer culture can be done in glass gallon jars also, and these are best for maintaining holding cultures when you don't need vast numbers of rotifers for feeding, but you don't want to lose the cultures and need just to maintain them at relatively low population levels. Tray type food containers that hold up to 5 gallons of culture and measure about 15 by 20 inches and are 4 to 5 inches high, or higher, make good rotifer culture vessels and are easy to clean. Four or five of these trays fit on this shelf, have a thin, clear plastic cover that rests on the top of the trays and has a hole for air tubing. An air stone is best used in these trays since this provides a better flow of air into the water without formation of large bubbles.


A small flat counter by the sink, 15 by 24 inches, provides a space for wet work; a triangular, plastic coated wire shelf in the corner above the sink provides storage for wet work things such as sieves and sponges; and a series of shelves and a moveable stack of drawers on the back wall completes the room. This is a very compact, but quite workable, 7 by 8 foot fish room.


This description of the fish room will give you a good idea of where the work described in the following journal took place, and what equipment and aquarium systems were used to rear the orchid dottybacks. There are many other species of marine fish, such as clownfish, gobies, blennies, cardinalfish, sea horses, comets, and many types of freshwater fish that can be bred in a similar system structure.


Clownfish are now most commonly propagated by marine hobbyists and the techniques to do this have been published in various books and articles. Hoff (1996) has recently published a comprehensive book on the technology developed at Instant Ocean Hatcheries and the history of this commercial clownfish hatchery, and Moe ( 1989, 1992) discusses rearing marine fish, including clownfish and angel­fish. There are also quite a few magazine articles such as Brosseau (1991), Moe (1989, 1997), Wilkerson (1992), Young (1991), and others that describe rearing marine fish and invertebrates, although most deal with clownfish.


Many of the techniques and methods I used that proved useful in this recent home based dottyback rearing project are detailed in the Appendix, and although they are also buried in the text of the journal, they are more readily available in a separate section. I hope my rearing experiences, as described in this book, will be helpful if you attempt to rear marine fish, and if so, Good Luck to you!
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Enjoying the simple pleasures of the fish room
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February 1996 - The Journey Begins




These journal entries are, with very few exceptions, exactly the way that they were written on that date. I have kept editing to a minimum to accurately record the concerns and activities at the time of each entry. There is some repetition in these daily accounts, since the work focused on basically the same problems and procedures during the entire 17 month time span of the project. My perspective on the problems, the solutions, and routine activities changes, however, as the project progresses though failure and success, and each revisit to a particular topic usually contains new insights. And of course, the journal also reflects the essential nature of a fish breeding project, the never failing daily accomplishment of the routine chores of food preparation, feeding, and environmental tank maintenance


This journal, however, is not a log book, it is a narrative of the events and progress of the breeding project. A breeder should keep a detailedlog book and record every feeding and the accomplishment of every activity, for this is, or can be, very valuable information when problems arise, and they will, trust me on this.




February 2, 1996


Project history


Two tiny, immature, tank reared orchid dottybacks, Pseudochromis faidrnani, were given to me by Bill Addison of C-Quest at the MACNA convention in Louisville, September 17, 1995. They flew back to Ft. Lauderdale nestled in two little bags between my feet. I placed them in a 20 gallon tank with live rock that contained only a pair of golden cleaner shrimp. In early December of 1995, an immature pair of A. ocellaris clownfish was also introduced to that tank. The P. fridrnani did well during the fall and grew rapidly. Courtship behavior was observed sporadically in the first few weeks of January 1996 and the first spawning was observed on January 20. I estimate the fish were about 6 or 7 months old at first spawning. The location of the spawning was not known at that time because the pair disappeared from sight when not under observation. Later that day the male was observed entering and exiting a particular hole in the rock and I surmised that it was in this hole that the spawning took place. This particular rock has deep, extensive holes created by boring dams. The eggs were not observed at this spawn and no larvae were seen during nightly examinations of the tank.


Active courtship was observed again on January 27, and this time I was able to videotape the entire procedure culminating with the entry of the female into the hole in the rock following the entry of the male. The male approached the female continuously for two or three hours before the spawning and would try to lead her into the hole. He approached the female head to head and would then turn and swim toward the hole while vigorously shaking his tail at the head of the female. She would follow him toward his den only to lose interest as soon as the male disappeared into the hole. She would quickly tum away and swim back toward one comer of the tank. Her abdomen was visibly swollen with hy drating eggs. The male quickly exited the hole when the female did not enter behind him and would begin the enticement process once again. This continued for about two hours before the female finally entered the male's den.


Once both male and female were in the hole, they did not reappear for two hours. A small light shown into the hole revealed both fish side by side engaging in a shaking and fluttering motions. The female was the first to emerge post spawning. She was much thinner and quickly retreated to the back comer of the tank. The male emerged about 5 to 10 minutes later and resumed a "half hearted" attempt at courtship once again. This behavior gradually lessened. He frequently entered and exited the den over the next 24 hours. With a small flashlight, I could observe the egg mass in the back of the hole. Unfortunately, the male apparently ate the eggs the next day, for after the morning hours, I could no longer see the egg mass in the hole.
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Late stage orchid dottyback eggs.


Spawning occurred again on February 2, 1996. The interval between spawnings was 6 day s this time instead of the 7 between the first two spawns. This time I removed the egg mass about an hour after spawning. I am attempting to artificially incubate the eggs since they have apparently been lost on the first two spawns when the care was left to the male. The eggs are attached in one mass by profuse, very sticky and very elastic strings that are very thin. In fact, when I first removed the egg mass from the hole with a plastic coated "twistee" wire with a small hook bent into one end, the egg mass reluctantly came out of the hole and then suddenly retracted back into the hole when it became detached from the twistee. The thought that the male had grabbed the egg mass and then retreated back into the hole first entered my mind, but then I realized that the elastic fibers that bound the egg mass were caught inside the den and pulled the eggs back into the hole. At this time, February 3, 10 AM, the eggs are developing nicely, gastrulation has occurred, and the embryo mass is developing to one side of the yolk. Each egg also has a single oil drop. The egg mass is negatively buoyant.


I divided the egg mass into two groups, one group contains about 100 eggs and is held in a jar of system water with three drops of hydrogen peroxide, the other group of about 600 to 800 eggs is held in a blue glass jar in the bottom of the 8 gallon rearing tank with a small flow of water from the system exchange entering the top of the glass. These eggs, the largest group, were initially placed in a 5" long piece of gray PVC pipe with a screen cemented over one end. The purpose of this innovation was to contain the eggs in a dark area, similar to the natural environment, and direct clean, oxygenated water over the eggs. This may be workable, but in this case the valve clogged overnight and water flow was cut off the next morning. The eggs were then removed from the PVC tube and placed in the bottom of the short drinking glass with a slight water flow directed into the top of the glass.


February 4, 1996


Only about 10% of the eggs are still developing. The embryos are now in the free tail stage and pigment is just starting to develop in the eyes (10 AM). I estimate hatching will be perhaps as early as tonight, but possibly tomorrow night. The eggs in the center of the main egg mass suffered the most mortality, perhaps due to the water cut off in the incubation tube the first night. The eggs all around the periphery of the egg mass have the best survival and development. There are many eggs still with live embryos that have not developed well and probably will not be viable at hatch, if they develop that far. I do, at this point, expect a small number of viable larvae to result from this spawn.
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The orchid dottyback egg mass incubating in a glass


February 6, 1996, 10:00 AM


First hatching occurred 4 days after spawning. A few larvae have hatched from the egg mass this morning. The egg mass is mostly composed of dead eggs at this point. The live developing eggs are on the periphery of the egg mass. Most now have well developed eyes and small yolk sacs. A few have hatched. It looks as if most hatching will occur this afternoon or tonight. The eggs in the small masses that are detached from the main mass and held in a glass jar with three or four drops of hydrogen peroxide are also doing well but are a bit behind the main mass of eggs in development. There is a greater variation in rate of development than I would have expected. Some hatching seems to occur as a result of physical stimulation, just as in neon goby eggs.


The larvae are small and clear, no visible pigmentation as the larvae are observed in the tank. There are some white pigment spots near the tail on the larvae that are still in the eggs.


February 8, 1996


About 12 healthy larvae were obtained from the third spawn. They were set up in larval tank #3 yesterday, fed rotifers, and as of this afternoon, 4 PM, appear to be feeding and behaving normally. The rotifers are fairly dense in the rearing tank and I have been adding algae to feed the existing rotifer population rather than adding more rotifers. I have not checked the condition of the larvae under the microscope because there are so few of them and they seem to be doing well.


The pair spawned again today, a 7 day interval since the last spawn. The female appeared ready to spawn yesterday as she was full and had a slightly extended ovipositor. The male, however, made only half hearted attempts to lure her into his nest. Today at about 3 PM they both entered his lair rather quickly. The courtship did not extend for several hours as it did the time before. I have made up an egg tumbler powered by water or air flow to contain the eggs after this spawn. I will break up the egg mass into many small units and tumble them during the entire incubation period.


February 9, 1996, 5:30 PM


There are about 12 larvae in rearing tank #3 from the 2/6 hatch. They are feeding well, and with the 250 power eyeglasses (powerful reading glasses) I can actually see the rotifers in the guts of some of the most active larvae. I may have to do a water change in a day or two. They are still very small and unless the rate of growth speeds up greatly, I think it will be a while before they go on brine shrimp. The eggs from the spawn of 2/8 are tumbling in the peanut butter jar tumbler and they look very good at this point. I have a small number of eggs in a water glass to observe embryonic development (with a few drops of hydrogen peroxide to control bacteria), and from this sample (about 30 eggs) it appears that only about 5% of the eggs were not fertilized. System water flows though the jar and tank and no anti-bacterial methods are in use.


February 12, 1996, 6:00 PM


There are still about 8 to 10 larvae in tank #3 from the 2/6 hatch. Several of the larvae have started to feed on new hatch brine shrimp as of today. A 20 % water change was done yesterday and additional rotifers, enriched with Selco, were also added today. The larvae are about 3 mm long as of this PM.


The spawn of 2/8 is not doing well. A few hatched last night and made their way out of the egg tumbler, so I pulled the eggs from the tumbler and set them up in a water glass. Many of the eyed eggs died in the bottom of the glass even though I had put the air stone in the glass as well. I think I will be lucky to get 10 larvae from this spawn. More should hatch tonight. Rotifers are already added to this tank since I have to leave tomorrow at 5 AM for a two day trip to Cancun.


February 15, 1996


Back from Cancun last night. Great trip, only two days but I got to see some of the city and had a boat trip over to Isles Murhares. It was a consulting trip to help with spiny lobster, Panulirus argus, mortality in holding corrals. Never have I seen such huge lobsters in such great numbers. They had 10,000 adult Caribbean spiny lobsters in a pen only about 60 feet long and 30 feet wide. There was excellent water flow though the pens, and in my opinion, the lobster mortality was caused by keeping the lobsters out of water after capture and during transport for too long a time, up to 5 hours cumulative, for some lobsters before they were placed back in the water.
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One of thousands of monster spiny lobster taken off the coast of the Yucatan peninsula


The P.fridmani spawned again yesterday (Wed. 2/14). This time the male kept the eggs until I removed them at about 12 PM today. I split the egg mass and replaced half with the male and incubated the remainder with antibiotics. The eggs were with the male for almost 24 hours and developed very well. All the embryos were at the same point in development (the free tail stage, quite advanced) and very few showed no development. Also no sign of bacterial decay or embryo death after development began. The embryos were far more advanced and much stronger then when the eggs were artificially incubated.


A few larvae, about 3 or 4, from the 2/6 hatch are still doing well at 10 days old. They seem to be feeding more on rotifers than on new hatch brine shrimp. Perhaps they require the very smallest napulii of the brine shrimp. I suspect that when the brine shrimp get a few days old, they outgrow the feeding capabilities of the young fish larvae. There are also a few larvae from the hatch of 2/12, about 3. They seem to be feeding on rotifers and doing well at this point.


February 16, 1996, 9:00 AM


The artificially incubated eggs seem to be doing well. There is some breakdown of developed eggs but only about 10%. The male is still incubating half of the egg mass. Although I am tempted, I have not removed the eggs he is holding to see how they are developing. The artificially incubated eggs are being held in a two gallon fish bowl with an air release on the bottom to circulate the water and a dose of old neomycin and oxytetracycline. I noticed that when an air bubble was trapped in the interior of the egg mass, the eggs floated and gently circulated near the top of the bowl. I carefully inserted a small chip of styrofoam in the egg mass to provide buoyancy when the air bubble escaped, and the egg mass now floats gently at the surface of the bowl. The embryos seem to be continuing to develop normally. The eyes are pigmented and there are strong pigment spots on the posterior sides of the body.


11:00 AM, February 16


BUMMER! The male apparently ate his half of the eggs. He is now out and swimming about without the very frequent returns to the hole that were characteristic of yesterday and this morning. I also cannot see the egg mass within the hole with a small flashlight as I could yesterday and this morning. My half of the egg mass, however, seems to be doing fine and I do not intend to eat the eggs under my care. I suspect that they will hatch tomorrow night.


February 19, 1996, 11:00 AM


First the good news. There are two larvae left from the hatch of the 6th, they are 13 days old now and are at the bottom in one corner of the tank. They feed mostly on rotifers although they seem large enough to feed on new hatch brine shrimp. I started a trickle change yesterday PM and now the trickle is down to only drops as the valve clogs a bit. The water is fairly clear and most of the old food organisms have been washed out. I think at least one full change has been accomplished. They seem to be doing well and appear to be actively feeding. The lights have been on only in the daytime, a normal light dark schedule, the same photoperiod as that for the adults, 12 dark and 12 light with about an hour of subdued light before and after the tank lights are out.


The bad news is that the last spawn, the spawn of 2/14 has almost completely died out. There is one, maybe two larvae alive from this hatch (2/17). The eggs were developing very well even for a day after removal from the nest cared for by the male. The last day they seemed to die from lack of oxygen or stimulation; I don't think that bacteria were the problem. I did use two antibiotics in the incubation tank water, neomycin and oxytetracycline.


The pair spawned again yesterday, 2/18. They spawned in a short section of 3/4 inch gray PVC pipe with a cap on one end. So far I have left the eggs with the male. I don't want him to eat the eggs, they develop very well under his care, buThe has eventually eaten every nest that is left with him. I'll pull the eggs as late as I dare.




February 28, 1996


I have to catch up here, no entries for the last 10 days. On the spawn of 2/18, the male ate the eggs on the 20th. The pipe was quite open in that the end of the pipe pointed to the front glass, so I could observe the inside of the pipe very easily. This may have contributed to the stress on the male.


I left for a weekend speaking engagement early on the 23rd and did not return until mid day on the 26th. There was still one larva alive from the 2/6 hatch and one from the hatch of 2/12. When I returned on the 26th, I could not observe any larvae in either tank.


The female was full again and I thought that they might spawn on the 22nd, but they did not. I anticipated a spawn on the 23rd, and when I returned on the 26th, I observed a spawn with well developed embryos that I assume was laid on the 23rd. Since the male had cared for the eggs well from the 23rd to the 26th, I did not remove the spawn and tried not to disturb the male or the nest. I taped a back plastic curtain over the tank in front of the nest entrance to shield the male from activity in the tiny little fish room. I checked once or twice a day to make sure that the eggs remained, but otherwise did not disturb the male or the nest. I could see the egg ball in the back of the hole and observed the even development of all the eggs through the stage of eye pigmentation.
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