

From: kasper oldmark [kasper.oldmark@hotmail.se]
Sent: Tuesday, November 15, 2011 7:01 AM
To: Hoover, Richard B. (MSFC-VP62)
Subject: School project

Hi!
We are a gruop of kids in seventh grade in sweden.
We're working with a project about life in space and saw you in a Swedish news paper. 
Would you like to answer some questions about that?  
  1. Is there life in space?
  2. If so, whats your evidence?
  3. Is the only life (if there is any) small cells or mamuls like us? 
We would be thankfull if you took your time and answered theese questions and explaned them well.
 //Kasper, Hanna, Jesper & Christian, Thank you!



Dear Kasper,

 

Hi. I am happy to answer your questions and help you with your school project.

 

1. Is there life in space?
I interpret your question to mean: Does life exist elsewhere in the Universe and not only on Earth? 

My answer to this question is Yes. 

 

2. If so, whats your evidence?
My evidence is the fossils that I have found embedded freshly broken surfaces of meteorites.

 

3. Is the only life (if there is any) small cells or mamuls like us? 

All of the fossils that I have found in the meteorites are of microorganisms. Most are bacteria. Many are cyanobacteria. Some grow with many cells in long filaments. For a long time they were considered algae or plants. They were called "Blue-Green Algae" because many have that color. Some of their filaments are big enough to be seen without a microscope. They look like little hairs. None of the fossils I have found in the meteorites are mammals.  Not all are bacteria. A few of them may be protozoa, which are microscopic animals. 
 

We would be thankfull if you took your time and answered theese questions and explaned them well.
Kasper, I will now explain in detail why I am convinced these are fossils of once living organisms. I will also explain why I am certain they were present in the meteorites while they were in space. 
This is very important. If this is correct, they provide proof that extraterrestrial life exists. If they are not biological then they mean nothing. If they are modern biological contaminants that invaded the stones after they landed on Earth, then they also not important. Many people find these results astonishing. Even many scientists have claimed that what I have found are just "shapes or squiggles that mean nothing". Some recognize they are really the remains of living organisms. They then try to dismiss the result. They claim that they are recognizable microorganisms but they must have just crawled into the meteorites after they landed on Earth. 

 

I will now explain why I am convinced these are fossils of living organisms. I have spent my entire life studying the microscopic world. I was only 8 years old on Christmas Day in 1951 when I got my first microscope. This was a great treasure. It was capable of magnification of 100X to 1000X. My microscope opened the doorway to a new world.  Salt crystals became perfect cubes and the eyes and legs of flies and spiders in 3D were more terrifying than any movie monster. Each drop of pond water was my own personal jungle. I watched as a giant, ferocious paramecium or amoeba devoured smaller animals, helpless bacteria and long strands of blue-green algae. Everything moved---Vorticellia twirled giant wheels to suck in their food. Volvox colonies rolled past like great green balls with spikes. Diatoms could swim with grace and elegance. These tiny golden-brown plants had beautiful ornamented shells made of Opal. 

Many years later, I met a beautiful girl at church. When Miriam learned I was interested in photography, she invited me to photograph her diatoms. She had inherited a wonderful collection of microscope slides of diatoms from her great-grandfather, Cornelius Onderdonk. He had studied diatoms from 1850-1900. He had traded microscope slides with many great scientists. I married Miriam in 1970. She still tells friends that I married her just to get her diatoms. They know she is joking. But her diatoms truly did change my life. 
Diatoms helped me to learn the system for classification of organisms. In 1973, I was invited to Inventory the diatoms of Henri van Heurck Museum of the Royal Society of Zoology of Antwerp, Belgium. My Article "Those Marvelous Myriad Diatoms" was published in National Geographic Magazine in June, 1979. It may be in your school library. If you can not find it, I can send you a copy. Ask your teacher is you have any diatom slides at school. If not, if you will send me your mailing address, I can send you some diatoms. That way you and your classmates can see how beautiful they really are under the microscope. Diatom shells are 3-dimensional and photos can never really capture their beauty. 

Diatoms also led me to collaborate with the great astronomer, Sir Fred Hoyle. Prof. Hoyle wrote many books on Astronomy and explained the process by which elements are formed in stars (called nucleosynthesis). Miriam and I wrote a paper with Sir Fred Hoyle about the possibility that diatoms might live on comets. When I started studying meteorites I thought I might find diatoms in them. But to this day, I have not found a single diatom shell in any meteorite. But my study of diatoms made it possible for me to begin my work on Astrobiology and Microbiology at NASA in 1996. That was just after Dr. McKay had announced the discovery of possible microfossils in the meteorite from Mars ALH84001. Before that I had work on X-Ray Telescopes and X-ray Microscopes.  
 

Diatoms are classified entirely by the shape and detailed features of their shells. People who claim that "shapes or squiggles mean nothing" certainly do not know anything about diatoms. They also do not understand paleontology. The size, shape and intricate details of the diatom shell are the only way it can be classified into genus and species. This is also true of trilobites, ammonites, dinosaur bones and all other fossils. 
 

Kasper, my microscope truly changed my life. If you and your friends who are young scientists do not have one, I strongly urge you to get one. With my microscope, I learned that worlds exist that cannot be seen with the human eye alone. I learned that you must observe the natural world in order to understand it. I also learned that you must be willing to change old ideas when new evidence is discovered.  That is the foundation of good science. We now know that the idea that the Earth was at the center of the Universe was wrong. For centuries scientists accepted this idea of Ptolemy. They thought the Sun, the planets and all the stars revolved about the Earth. But that was entirely wrong. It required the Copernican Revolution and great scientists like Newton and Galileo to change this bad idea. Today, many people and even some scientists believe that life exists only on Earth. They strongly oppose any evidence for microfossils in meteorites. If it were true that life exists only on Earth and nowhere else in the Universe, it would be truly astonishing! It would be even more incredible than if we were to discover that the Sun and all the Galaxies really do revolve about the Earth.  

Many of the microfossils that I have discovered in the meteorites are mineralized remains of cyanobacteria. So let me now tell you about the revolution of cyanobacteria. 

For almost 200 years, scientists thought that cyanobacteria were plants. These “blue green algae” are the pond-scum that floats on the surface of a pond in summer. You can easily find them in Sweden or anywhere else in the World. They are blue green in color because they have chlorophyll. They use it to make their food from sunlight by photosynthesis. Because of that, scientists thought that these organisms had to be plants! Scientists often called them “Cyanophytes” – meaning “blue-green plants”.  But algae, flowers, trees and all other plants as well as tigers, humans and all other mammals are considered to be “higher” life forms. All of their genetic material is contained within a distinct nucleus of every cell. These cells with the genes in a distinct nucleus are called “eukaryotes”.  Bacteria (and archaea) are considered "lower" life forms. Their genetic material is just distributed throughout the cell. It is not contained in a distinct nucleus. They are called "prokaryotes". We now know that these "blue green algae" are not algae or plants at all. They cells do not have a distinct nucleus. So they are really bacteria and are now called “cyanobacteria”. This says that they are bacteria and they have a cyan or blue-green color.  

But what wonderful bacteria these cyanobacteria are! They first appeared on Earth over 3 billion years ago. Ancient cyanobacteria can be recognized because of special chemical fossils they left behind in ancient rocks. They also built stromatolites, very similar to those being built today in Shark Bay Australia by living colonies of cyanobacteria. Some species of cyanobacteria use special cells (called heterocysts) to convert atmospheric nitrogen gas into organic nitrogen. The nitrogen atoms of N2 gas molecule are too tightly held together to be used by living organisms.  In the process called “nitrogen fixation” the atmosphere nitrogen molecule is changed into organic nitrogen molecules. These are nitrates or ammonia. In this form, the nitrogen can be easily used by living organisms.  
About 2.7 billion years ago, cyanobacteria began to flourish in tremendous numbers in the ancient oceans. By their photosynthesis, vast amounts of oxygen were released into the Earth’s atmosphere. They also released large amounts of organic nitrogen that could be used by other living organisms. Before this cyanobacteria revolution took place. Planet Earth was very hostile to many forms of life. No air breathing animals could survive. Bacteria that lived without oxygen were the most abundant types of life. But the oxygen released into the atmosphere by cyanobacteria (and then diatoms) made it possible for protozoa, and then later for trilobites, fish, dinosaurs and then mammals to live on Earth. 

 

And now Kasper, I will explain the EVIDENCE that has convinced me that there is Life in Space!

 

Since 1996, I have studied a large number of meteorites. The most important meteorites that I have studied are called carbonaceous meteorites. They are called that because they contain high levels of carbon. It is known that this carbon is extraterrestrial. These meteorites have water and it is possible to prove that this water is also extraterrestrial. They also contain organic chemicals that are also extraterrestrial. These include amino acids, nucleobases and other chemicals that are essential for all life on Earth. We know for certain that these meteorites did not come from the Earth. They also did not come from the moon or from Mars. I am convinced that these carbonaceous meteorites are the remains of comets or "water-bearing asteroids". 

 

Kasper, it is amazing, but these carbonaceous meteorites contain diamonds that are 4.6 billion years old. This is older than the Sun, the planet Earth and our entire Solar System. It is thought that these meteorites were formed by the same cloud that condensed to form our Solar System about 4.5 billion years ago.  
And these carbonaceous meteorites also contain microfossils of filaments. During the past 15 years, I have found many filaments in these meteorites. But I have never found any of these filaments in any of the other kinds of meteorites I have studied. Some of the filaments can be clearly recognized as filamentous cyanobacteria. I know they are cyanobacteria because they have these special cells called heterocysts. I have found the filaments embedded in the inner parts of the meteorite rocks. When I break the stones, the filaments are sometimes exposed. They are clearly embedded in the rocks. After I break the meteorite rock, I then put it into a special type of Scanning Electron Microscope. This microscope scans the surface of the stone with an electron beam. It then makes very high resolution and high magnification images of tiny features on the meteorite. When the electrons hit the surface they cause x-ray to be produced. These x-rays can be analyzed to determine the chemical elements at any point on the filament or in the rock. 

 

How do I know that these filaments are biological?
 

I know this because I have studied cyanobacteria and microbiology. I can recognize these filaments just as easily as I can recognize the genera and species of the filaments of cyanobacteria that I collect from the lake behind my house or that I have growing in culture in my lab. This is based on knowledge of the details of the filament features and the precise size and shape of the internal cells and heterocysts. And I also know this because I have shown these images to some of the world's greatest experts on cyanobacteria. Cyanobacteria experts in France, Russia and the United States have also recognized the same features. They agree with my identifications. 

 

How do I know that these filaments are not modern Earth life contaminants that somehow invaded the stones after they landed on Earth?

 

Kasper, I know the filaments can not be modern Earth life. The X-ray analysis I have done shows the filaments in the meteorites have no detectable nitrogen. This means the nitrogen in the meteorite filaments is less than 0.5% (atomic). 

 

However, every living cell contains nitrogen. Nitrogen is in every amino acids in every protein in every living cell on Earth. Nitrogen is in every DNA molecule and in every RNA molecule. I have used my Electron Microscope x-ray detector to measure the amount of nitrogen. Living cells usually contain between 4% and 10% (atomic) nitrogen. I have found it to be as low as 2% in the bark of a 40,000 year old dead tree. I have found it to be as high as 18% in rapidly dividing cells of an extremophile bacteria that I collected in Antarctica. After cells die, the organic nitrogen is broken down. It is very slowly returned to the atmosphere as the N2 gaseous nitrogen molecules. This is part of the nitrogen cycle. This cycle is necessary for life to exist on Earth. However, this process is very slow. It takes place over millions of years rather than thousands of years. I know this because I have measured nitrogen in ancient mummies from Peru (2000 years old) and Egypt (5000 years old) and from the hair and tissue of Wooly Mammoths from Siberia (40,000 years old). They all have nitrogen in the range of 4 to 10%. However, I found that fossil seashells that are 8 million years old and fossil dinosaur bones that are 100 million year old contain no nitrogen. There is no doubt these animals were once alive. They had nitrogen in their bones and shells when they were alive. As they fossilized over millions of years, the nitrogen was released.
 

The nitrogen evidence proves that these filaments found in the meteorites must have died several millions (possibly even billions) of years ago. They certainly were not living within the last 40,000 years or they would contain nitrogen, just like the mammoth hair and tissues. However, these meteorites all landed on Earth fairly recently. The Alais meteorite was observed to fall in France in 1806. Orgueil was seen to fall in 1864. Ivuna fell in 1938. The Murchison meteorite fell in Australia in 1969. The fact that the filaments I have found in these meteorites do not contain nitrogen is the evidence that the filaments are not modern Earth life that invaded the stones after they landed on Earth. 

 

This is only some of the Evidence that life is not restricted to the planet Earth. There is much other evidence that proves that these meteorites are not contaminated by modern biology. For example, they only contain 3 of the 5 nucleobases used in DNA and RNA. They only have 8 of the 20 amino acids used in the proteins found in living organisms.  The missing amino acids are also missing from fossils of dinosaur bones. Ribose and other sugars are absent---but they are essential for life. They are also destroyed with great age.
There is Life in Space, and it is proven by the fossils that are present in these meteorites. Other scientists in Russia, France, Canada and the United States have also found fossils in carbonaceous meteorites and are confirming my work. 
 

Kasper, I hope this explanation helps you and Hanna, Jesper and Christian with your School Science Project. If you wish, I will send you some of the scientific papers that show the images of the cyanobacteria fossils and describe these results in more detail. I encourage you in your studies. You have asked exactly the right questions. This indicates that your mind is ideally suited to Science. I hope you will continue to pursue your studies. There can be no more enjoyable or rewarding undertaking than devoting your life to trying to unravel and understand the mysteries and wonders of the Universe.

 

Yours truly,
 

 

Richard B. Hoover
Astrobiology Group Leader

NASA/Marshall Space Flight Center

NSSTC

320 Sparkman Dr.

Huntsville, AL 35805 
USA 

 

 

