Experiment Data Report

         During my data collection on my first expirement the triops kit that I had bought (sample #1) and was guaranteed to hatch did not.  The water stayed at a seventy three degrees Fahrenheit.  The recommended temperature was seventy to eighty-five degrees Fahrenheit so we expected their to be no problem.  The problem that we came up with was that the experiments were placed right next to the door, thus whenever someone came through the door their was a sudden change of temperature because of the wind that came in when the door was opened.  Even thou there was this sudden change in the temperature both tanks stayed about seventy to seventy-two degrees Fahrenheit.  Except  on one day (January 11, 2005) the water suddenly and unexplained dropped to under eighty degrees.  A day after this ordeal we aborted the triop kit and bought a new one and started over.  We aborted sample #1 because the instructions read that the triops should hatch in twenty four hours or less.  Already almost five days had past and their was still no sign of life.
         Sample #2 was the sample that had been collected in the Arizona desert when triops had been seen swimming in the pool which the dirt sample was taken from.  We started this sample by re-hydrating it with the same temperature water that we used on sample #1.  We also re-hydrated it on the same day that we re-hydrated sample #1.  During the whole time that it was by the door with sample #1 (January 9-12, 2005) it showed no signs of life although its temperature never dropped below seventy degrees like sample #1 did.  This may have been because sample #2 was being kept in a glass tank where as sample #1 was being kept in a plastic one.  The glass could probably hold in the heat better than the thinner more flimsy plastic one could.
         After aborting sample #1 we moved sample #2 to a new location far away from the door.  We placed it next to the new sample that we had just bought (sample #3) and resumed recording data on both samples. Sample #3 was put into the water at 4:00pm January 14, 2005.  The next day on January 15 at 6:30am sample #3 
hatched.  Sample #2 still showed no signs of life even thou now both tanks held a temperature of eighty-five degrees Fahrenheit.
         Sample #3 hatched about 50 triops all about the size of a grain of sand.  The next day their were only about ten left and they had tippled their own body size.  On the third day of their hatching there were only seven left and they were about a quarter of an inch big.  Sample # 3 had still shown no signs of life except for algae now growing on the sides of the tank.  On January 17, 2005 their were still only seven triops left and their size was at least half an inch long and a quarter of an inch wide.  The next day still seven remained but their growth rate had slowed down.
         The triops must grow at an incredibly fast rate because if they don’t they will not be at the right age to produce eggs in time for the next rain fall.  If the triops did not mature quick enough the hot temperatures of their area would dry up the water causing their to be no offspring.  This high rate of growth is merely a survival method in which can insure the next generation of life.   
         From this collection of data we found out that suspended animation did not last forever.  We concluded this because of sample #1.  Sample #1 was about fourteen years old.  The eggs must of perished in their state of suspended animation because they did not get re hydrated in time for them to for them to come back to life.  We concluded that the triops life spand is very dependant on the weather and that they will perish if the rain fall does not come.  Yes triops can stay in suspended animation for a few years but  if the rainfall does not come in time they will surely die.  I had first thought that suspended animation kept organisms alive in that state for millions of years, but  I was proven wrong by the facts that were collected from sample #1. 

         Sample #1 may though have not died from just being in suspended animation for too long of a time.  The triops may have died from the sudden drop in temperature on January 11, 2005, because after that day their were small things that looked like triops but it was hard to tell because they were covered in mildew.  They were covered in mildew because they had been in the tank for a day before we noticed them and started too really 
examine and look more closely at these mildewed balls of guck.
Hypothesis
My hypothesis was that both samples were going to hatch and their was going to be no problem at all with either sample.
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Conclusion


In my conclusion the facts showed that the triops in sample number 1 were too old to hatch.  They had been in suspended animation for too long and had perished.  This was not what I had expected because until after this incident I had thought that triops could stay in suspended animation for millions of years at a time.  I had thought that they could stay in this stage for all those millions of years and not perish.  During their re-hydration though the triops were by the front door of my house.  This meant that the temperature which was supposed to stay at seventy to eighty-five degreed Fahrenheit would suddenly change at times when the door was opened and wind blew into the room.  This made me think about how precise the triops environment must be in real life, and this is also a good explanation of why the triops home environment is deserts around the world.    This proved my hypothesis wrong for in my hypothesis I had thought that all the samples I had at that time would have surely hatched.  But the facts showed that the triops can not hatch if there is not rain in a few years after they have gone into suspended animation.


However the sample named sample number 2 showed no signs of life throughout the experiment.  I think that the sample just had no life organisms in it because when the sample was taken in the Arizona desert triops were still alive in the puddle and might not have laid eggs in the silt at the bottom of the puddle from which the sample was taken from.  Sample number 3 however was bought a few days after the other two samples had been re-hydrated.  The reason for the purchase of sample number 3 was to replace sample number 1 which had not hatched but was guaranteed to hatch.  The new sample was also a guaranteed to hatch a new fresh batch of triops.  This sample (sample number 3) did hatch within twenty four hours of their re- hydration.  There were about fifty to sixty triops in the tank after their fist few hours of hatching.  The next time I checked them was on the next day which was about eighteen hours later, there was only about fifteen of the triops left.  The reason for their sudden drop in numbers was that they cannibalized each other.  They had tripled in their own body size and continued to rapidly grow within hours during the next few days.  The next day there was only about ten left and the next only seven.  By then the triops were just about a little larger than half an inch.  On the twentieth of January only five triops were left and they were just about an inch in size.  On the twenty-first of January their were still five left and their growing had slowed rapidly.


This experiment was a great success and showed me how the process of suspended animation process worked.  I have studied my topic well and am very interested in my topic and wish to research it more after the science fair is over.  My over all conclusion states that the triops will die in there state of suspended animation if the rain does not come in under a few years.  My hypothesis was proven wrong and I now understand why my triops in sample number 1 did not hatch.  The triops were still alive after I stopped collecting data and had begun to deposit their eggs into the bottom of the tank.  I think that they will probably die in a few more weeks and I will keep the eggs that are left over in the bottom of the tank so that I may continue further research after the science fair ends.       


So in the end my hypothesis was that the triops that were guaranteed to hatch that came in the kit would surely be able to hatch.  I believed this because they had only been in suspended animation for about 23 years.  At that time I believed that triops could live and not perish in that state for a few million years, and that’s why my hypothesis for this sample was wrong.  The other sample I had thought would hatch as well but it did not and I am not fully sue why this did not happen, so I was also wrong about this sample and my hypothesis was completely wrong. 
Charles Elliott Marin
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                 The topic I’m researching is still being vigorously studied by scientists around the world. In my project I have decided to test a theory on how organisms stay alive in suspended animation for many years at at a time. On the creature I am studying (triops) I have found that the triops lay eggs in a pond or water logged area in which they live. When the water dries out the triops eggs are left in the mud (Pearse, Buchsbaun, 1978).  Triops are about two to two and a half inches large at full-grown size.  The eggs will stay like this for many of years and during this time they will not spoil or perish (Pearse, Buchsbaun, 1978). The eggs will then be re hydrated when the next rain comes and this rain fall will re hydrate the triop eggs thus bringing new triops to life in under a day (Pearse, Buchsbuan, 1978). This phase of the triops life cycle is called “suspended animation” or “diapause”. The organism (triops) goes into suspended animation when their environment becomes too extreme for them to survive (Denlinger, 2004). Suspended animation is a way to survive and reproduce over long periods of time and not become extinct. Many organisms use suspended animation to survive over long periods of time. Suspended animation is an effective way to ensure the course of reproduction because as you can see, suspended animation helped triops survive when the dinosaurs could not.           

                  Triops stay alive in suspended animation by producing stress proteins (Hayward, 2004). Stress proteins such as heat shock proteins let organisms survive in extreme heat or dehydration (Hayward, 2004). These stress proteins let the organisms body mechanisms adjust to their new environment. These same proteins also substitute daily needed resources that the organisms will use during their hibernation. Stress proteins are vital for the organisms to stay alive. Without these proteins the organisms would surely die. The stress proteins do not just substitute needed resources. The proteins cut down on the daily needed resources thus giving the organisms just enough energy to survive. This method is a way to conserve energy and let the organism stay alive for a longer period of time. Triop eggs are signaled when to go into suspended animation by the female triop. The female triop sends a message to the still unborn triops. This message tells the triops to stop their growing at either the age of thirteen to twenty seven days old (Eder, University of Vienna).  The exact same message tells the triop eggs when they will be completely covered by water again (Eder, University of Vienna). The triops will re hydrate after the environment becomes livable again and the course of suspended animation is no longer needed. Organisms such as triops will be re activated and completely mobile in less than twenty four hours upon re hydration.

             The triops do not live forever in this state but will usually live long enough to see the next rain. They will die if there resources that they have made for themselves run out. The triops will usually die after a period of fifteen years or more. There are many organisms that do live longer than this but they are usually bactieria. 

              In my experiment I am going to test my theory by bringing triop eggs to life and watching how they come back to life.  Before re hydrating the triops I am going to look at them under a microscope to get a clear view of what they look like in their state of suspended animation. From seeing the triops in their state of suspended animation I think that I will be able to get a better sense of how the organisms survive in this state. I am going to conduct my experiment in a small plastic tank which I have possesed.  During this period in which the triops are coming back to life I will record data on exactly how they come to life. I also have a second sample of dirt which contains organisms in suspended animation which my dad collected in a vernal pool depression in the Arizona desert. I will trigger this sample by re hydrating it at the same time that I re hydrate the triops.  However I will trigger this second sample in a separate tank so I will not disturb the other triops re hydration.  

     My hypothesis is that the organisms will hatch and will not perish.  I think this is true based on the research I have gathered that the organisms should still be alive even though they have been in suspended animation for a few years already.  I think that they will have enough proteins or resources to have been able to survive these past years.     

Investigative Question
My investigative question is whether or not triops in suspended animation will be able to be brought back to life after they have been tin that state for 23 years.  I will also use another sample which was collected in the Arizona desert from a pool with triops in it and we think that in the mud from the bottom of the pool were the sample was taken there might be triops eggs in suspended animation.  I will record and take data on how the triops come back to life during the week that I run my experiment.
Purpose

My purpose is just for my own knowledge and personal interest so that I may see how organisms, such as triops stay alive in suspended animation.
