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To Winnie... above everything else.

In memory of my son Dale Grebey (1980-2020), who had the heart of a musician and the soul of a poet. His passing gives me such sorrow, but I choose to remember the immense joy he brought to my life. I just wish he were here to talk to.

To my sons James, Sean, and Dan, who have become the men a father can be so proud of, and to Jessica and Anne Marie, who joined our family by choice.

I love all of you dearly
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Jim Grebey lives on the Space Coast of Florida and grew up in the days of the Mercury, Gemini, and Apollo space programs. He remembers what it was like to sit on the gymnasium floor as a child watching in awe as people like Allen Shepard and John Glenn blasted off from Cape Canaveral before it was named as the Kennedy Space Center. These were days when Astronauts were heroes whose name were on every kid’s mind. 

It’s no mistake of fortune that brought Jim Grebey to live on the Space Coast of Florida as an adult. He was present to watch numerous Space Shuttle launches and the launch of the new commercial rockets that would help America return to the Moon. Watching those launches from his backyard is as exciting for him today as it was when he was a child and wondering how far man will eventually travel in space 

Today the names of the Mercury astronauts have been replaced with new heroes. Names like Elon Musk who is redefining the direction of space exploration. Jim Grebey has always been a storyteller with a vivid imagination and a dry sense of humor. In Red Tide he turns his imagination and love for all things space loose. In Red Tide he presents a vision of the future. Now, let Red Tide challenge your imagination. Join Jim Grebey and let your vision of the future run wild.
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In the creation of this book, I have relied heavily on information available in the public domain. I apologize for any facts missed, misused, in error, or that I may have gotten flat wrong. This is a work of fiction made solely for the entertainment of my readers. My goal is to capture enough accuracy to spark your imagination. I have never been to Mars - but I expect my Grandchildren will make it there.
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It was 1610, and Galileo Galilei was gazing into the clear Venetian sky, searching for a distinctive distant object. The sky was unobstructed by the light pollution that would someday be caused by the electric light bulbs that wouldn’t be invented for another 300 years. All the objects above him shone silvery bright - all but the one Galileo was searching for. He wasn’t the first person to look for the strange red object in the evening sky. Ancient Egyptian and Chinese astronomers, along with many others throughout antiquity, had also observed the red planet as it traveled overhead. Because of its unusual color, even to Galileo’s naked eye, the planet stood out from the thousands of other stars in the sky. The red planet he was looking for was Mars, and Mars held a secret that would not be revealed until well into the 21st century. 

Ancient astronomers learned how to determine when and where Mars would appear in the evening sky. Beyond predicting its location, however, they had little other knowledge about the red planet. And when they didn’t know something, the ancients simply filled in for their lack of knowledge with superstition and mythology. The answers they provided represented their best guess as they tried to explain what they saw. Today we would refer to their explanations as a wild-ass guess - known as a WAG. Perhaps the ancients' ability to make up stories to explain what they were seeing meant they were politicians as well as astronomers! One of the greatest myths about the red planet came from the Romans, who believed the planet was colored red because its surface was covered with blood. To explain this, they named the planet “Mars” after their god of war. Maybe their vision will turn out to have been a premonition someday. Mythology and superstition mixed with religion greatly influenced what people believed about Mars. Many of the Martian myths turned out to be no more than imagination presented as fact. Their stories were frequently about the beings they fantasized about living on the planet.

Galileo was a follower of the Copernican Revolution. The Copernicans were 14th and 15th century intellectuals who believed the planets, including Earth and Mars, orbited around the Sun. This was radical thinking for its time, and following the Copernicans would put Galileo in direct conflict with the teachings of the church, which believed God created Earth and made it the center of the universe, along with all the other objects they could see in the sky. After all, all you had to do was look, and you could see the stars and planets passing overhead while Earth appeared to be standing still. Unfortunately, true scientific research was often in conflict with myths. The conflict between myth and scientific understanding would continue well into the 21st century. 

Things didn’t go well for Galileo after he published a paper that openly conflicted with the church's teachings by declaring that the Copernicans were correct and Earth and Mars did in fact orbit around the Sun. For stating his beliefs so publicly, Galileo was convicted of heresy and sentenced to spend the rest of his life under house arrest. He was forbidden to publish any more of his radical ideas. It would be three hundred years before the church would admit to its mistake. Oops - sorry about that, Galileo. Our bad! 

It is doubtful Galileo ever saw or even believed he saw signs of life on Mars. It is also possible, given his reputation as a heretic, that had such a thought ever crossed his mind, Galileo would have even mentioned it. Imagine how the Inquisition court would have reacted to the news that Galileo had observed signs of life on the red planet!

And as if Galileo’s reputation weren’t damaged enough, during the 19th century, he was mistakenly attributed with the discovery of the “Martian Canals.” It was an easy mistake to make. Galileo lived on the Venetian Grand Canal, which is where he did his research and wrote his papers. While the rumors about Galileo’s role in finding the canals became popular and persisted, it was another Italian astronomer named Giovanni Schiaparelli, who first identified what he thought were “Canali” in 1877. Canale is Italian for channels, which had been mistranslated into English as “Canals.” It was a classic case of placing Galileo in the wrong place at the wrong time (even the wrong century). Since canals are manmade, the announcement of the discovery of canals caused widespread speculation about the existence of intelligent life on Mars. The most popular of these being the beliefs was that the canals were an irrigation system built by Martians to transport water across the planet. Here, certainly, people thought that was physical evidence that little green men existed on Mars.  The story of the Martian canals turned out to be just another WAG. 

As people studied the distant objects in the night sky, it was natural for them to question whether life existed somewhere beyond Earth. The question about the existence of extraterrestrials would last well into the 21st century. Imagination, speculation, and those elusive things called facts have been a great source of confusion when it came to knowledge about Mars and the “little green men” rumored to live there. 

Maps depicting the Martian canals were published well into the 20th century and continued to stir the public’s imagination about the existence of intelligent life on Mars. Many misguided astronomers claimed to have seen the canals (perhaps their pursuit of academic grants helped suggest they saw canals!), while others denounced the existence of the canals (perhaps there was some intellectual honesty among the academics after all!). These divergent opinions created a problem. They occurred at a time when people wanted to believe little green men existed and made stories, like the Martian canals, difficult to disprove. The myth of Martian canals was so strong and lasted so long that it wasn’t until the Sojourner rover landed and explored the surface of Mars on July 4, 1997, that rumors about the canals, and the Martians rumored to have built them, were finally settled. And the canals seemed so logical, too - darn. The existence of the Martian canals became popular and very compelling to people at the time. In the end, even without strong compelling evidence that the canals existed, it turned out to be no more than another best-guess attempt to explain what someone thought they had seen. The canals were yet another WAG.

While stories about the Martian canals were false, they played an important role in the search for little green men. The canal stories influenced science fiction of the era and grew the public’s fascination with Mars and Martians for decades. During the 19th and early 20th centuries, the canals became an important factor blending scientific error, imagination, and public enthusiasm in the search for little green men. There was one other thing these stories accomplished. A general interest in aliens became a public fascination and made the stories easy to imagine. While aliens from elsewhere in the universe were also imagined, people’s curiosity became focused on Mars as Earth’s nearest neighbor.

We have all heard arguments for and against the existence of extraterrestrials, aliens, little green men - call them what you will. Humanity continued to speculate about intelligent life originating from someplace other than Earth. After questioning the existence of extraterrestrial life, the second question people usually ask is - “If there are aliens, are they like us?” Since our earliest days, humans have searched for other sentient, thinking beings who are approximately our mental equals (which for some of us might not set the bar too high) or, heaven forbid, with greater mental ability than humans. 

The growth of humanity as an interplanetary civilization and the search for extraterrestrial life occurred concurrently. The search may have been a matter of science, of self-preservation, or of religion, or it may have been driven purely by intellectual curiosity. The search for extraterrestrial life came with a certain disbelief that humanity could have drawn the only winning hand that made us the sole living heirs to the universe. Perhaps we were placed here by God, who has the power to have also created other sentient beings and had a plan that, at some point, our civilization would meet others. Before you deny that possibility, remember the lesson Galileo learned. One thing that seems clear, as humans evolved, we were destined to become an interplanetary species, and the further we went into space, the more our odds of bumping into extraterrestrial life would continue to increase. 

People’s interest in space travel continued to grow along with the advances in technology needed to enable it. During the 20th century, it took a mere 66 years to go from the Wright brothers at Kitty Hawk in 1903 to Neil Armstrong walking on Luna in 1969 - an unbelievably fast evolution for humanity. The growth of space tourism during the 21st century, however, was an even greater accomplishment. 

When the technology needed to take people into space finally became available, there was no holding humanity back. There was one factor that helped accelerate people’s determination to go into space. While some would argue it wasn’t any more than a minor consideration, others would argue that leaving Earth might mean the survival of humanity. During the 20th and 21st centuries, Earth had been overrun by a series of pandemics that grew more deadly with each outbreak. The threat from the pandemic started to make the idea of migrating into space, using Luna and Mars as a sort of lifeboat, begin to look like a necessary alternative rather than an option. This wasn’t the only reason, or even the driving reason, but it certainly was a factor increasing people’s desire to go into space.  

Only one thing slowed down the pace of space exploration - money. The cost of space travel was high. Initially, all space research was conducted by governments because they were the only ones who could afford it. Early in the 21st century, the birth of the commercial space companies (Space Companies), partnered with government space agencies like NASA, and started taking over the operation of the agency's space lift services. This created a financial engine that was commercial rather than governmental, which would eventually carry humanity into the colonization of space. 

The Space Companies began placing payloads into near-Earth orbit, delivering payloads to the International Space Station, and providing satellite launch services for many nations. Commercializing space made a lot of sense for governments that were already overtaxed financially, trying to combat the pandemics. The market for launch services grew rapidly. Eventually, even countries that couldn’t afford to fund their own space programs were able to purchase launch services, giving them a means of putting their own satellites into orbit. Funding was still tied to governments, but now there were more countries sharing the expense of going into space, and space operations became highly commercialized. For humanity to truly become an interplanetary civilization, however, someone would have to find a better way to pay for space exploration. To understand the extraordinary events that took place in the 21st century and the individuals who lived through those events we will need to begin examining them in detail, starting with the birth of the commercial Space Companies.

Space Companies emerged as “for-profit” businesses that needed to make a profit, just like any other business. Space travel is expensive, and their business model relies on continued growth to survive and prosper. That growth would come from the commercialization of space and the eventual commoditization of private space travel. To satisfy their business models, the Space Companies had to find a way to continually expand their customer base. The solution to their problem came from the birth of a new industry - space tourism.

The demand for private individuals to go into space as passengers, rather than as research scientists, began slowly, but once it started, it couldn’t be held back. Russia was the first government to agree to take passengers into space for a fee. Space tourism began in 2001 when a wealthy tourist agreed to pay Russia $20 million to give him a ride to the International Space Station... simply because he wanted to experience weightlessness. The Space Companies recognized the economic potential of space tourism and started looking for other passengers willing to pay to be taken into near-Earth orbit - not for scientific research but just for the experience of going into space. They found people who were willing and who could afford to pay exorbitant fees to go into space as passengers - even for very short flights.

What happened next was not foreseen - but it should have been. It was the commoditization of space tourism. Interest in going into space as a tourist increased, and it didn’t take long for recreational space travel to grow in popularity. Going into space was the stuff of dreams for many people. Space tourism, which wasn’t possible during the 20th century, became possible during the 21st century due to advances in technology, specifically with the advancements in space planes that made it easier and less risky for tourists to get into orbit.

The drip, drip, drip of space tourism had begun, and the dam soon broke. The more people who traveled into space, the greater the competition became between the Space Companies to gain their market share of new customers. The lower the cost, the more people who become paying customers are willing to go into space. After the first passenger went into space, other wealthy individuals wanted to have the same experience. What happened was a classic product commoditization. The emergence of the space tourism market was no different than what has happened to many other emerging products. Once one person has a product, particularly if people see the product as a luxury, only available to the wealthy, everyone wants it. A product becomes commoditized when it starts as a status symbol, then bends to the pressures of competition and eventually becomes affordable to more and more people, forcing the price to continually drop. The evolution of mobile phones is an example of this type of commoditization. When mobile phones were first introduced, they were expensive, and only the wealthy could afford to install one in their car. Over time, however, mobile phones became less expensive and evolved into a commodity many people could afford. Likewise, as Space Companies started to compete for passengers, market pressure forced the prices to go down. The demand for space tourism grew quickly, and space tourism became a commodity. Eventually, the price reached the point where the average person could afford to go into space as a tourist, and by 2035, going into space became very popular.

Space planes, capable of taking off and landing from a runway, began shuttling passengers to and from orbit and the surface of Earth without experiencing the trauma of a traditional rocket launch. Initially, tourists were satisfied with the experience of near-Earth orbit but eventually, simply going into orbit was not enough, and they started demanding more than small vehicles and space stations. The stark accommodations used by scientists, particularly the first astronauts, had to settle for when exploring space were cramped. Space capsules and interplanetary rockets were claustrophobic spacecraft. And the same could be said for the original lunar shelters used by the scientists who first reached the surface of Luna and eventually Mars. The original shelters were built without the accommodation or comfort that tourists expected. Passengers demanded improved accommodation and first-class service. The Space Companies soon found out that tourism requires luxury accommodation and entertaining destinations, which brought about the next innovation in space tourism: the birth of orbiting cruise ships. By the middle of the 21st century, people had begun taking recreational cruises in space. Their first tourist cruises were to Earth orbit, which eventually stretched out to include lunar orbit. The Space Companies had to continually support growing volumes of people to make the industry profitable. Marketing and competition were the big space tourism drivers. Humans had dreamed and romanticized space travel for decades, and when the opportunity to experience space finally arrived, they were willing to stand in line to buy a ticket. Visionaries like Elon Musk of SpaceX, Jeff Bezos of Blue Origin, and Richard Branson of Virgin Galactic took the lead in the commercialization and commoditization of space tourism.

The invention of cruise ships capable of hosting large groups of tourists in orbit around Earth and eventually around Luna made space tourism extremely popular. The cruise ships stayed in orbit permanently while space planes shuttled passengers comfortably back and forth to the surface of Earth, and within a few short years, shuttles began to take passengers to the surface of Luna. Honeymoon trips offering newlyweds weightless experiences they couldn’t have on Earth became wildly popular. Elderly passengers found that weightlessness was an effective way to relieve the aches and pains caused by gravity, and this grew yet another market for medical space tourism. Weightlessness is a benefit that brings many seniors to live permanently in space transport-based condos today.

A scientific outpost, founded strictly for research and not available to tourists, was established on Luna in 2030, but left the tourists' desire to get to the surface unanswered. For the short term, the closest the tourists could get was Lunar orbit. The tourists wanted more than “just” remaining in orbit around Luna and began asking for excursions to the Lunar surface. Because of the competition for tourists, a sustainable colony, which would become known as Armstrong City, was the solution. A colony built specifically for tourism was established in the Sea of Tranquility near the first manned LEM landing site. Its sole purpose was to provide tourists with an excursion that would allow them to experience the thrill of walking on the Lunar surface. By 2030, the first habitat domes of Armstrong City had been established, and a Lunar land rush had begun. As soon as the colony could support space tourists, Armstrong City was ready to open. The only thing required was full-time colonists to live on Luna to operate the colony. When Neil Armstrong stepped down from the Eagle, he declared his first step as “one giant leap for mankind.” It’s not clear, however, whether his statement referred to what mankind had already accomplished or what they would accomplish in the future. In any case, it is sufficient to say that the early space programs, as low-tech and high-risk as they were, had been highly successful, and even with the delay returning to Luna, space exploration had advanced human knowledge significantly and had expanded humanity into space.

To attract even more tourists to Armstrong City, Space Companies marketing created an “anything goes” image for the colony, which included slogans saying, “What happens on the far side, stays on the far side.” The slogan attracted attention and created a mindset that brought more people to Armstrong City, even though the Sea of Tranquility itself was not on the far side of Luna. It seems that marketing will always stretch the human imagination, no matter what era it is.

The money from space tourism became the economic engine that funded all other space exploration. To bring tourists to visit Armstrong City, full-time residents were required to provide the services tourists wanted while they were there. Within a decade, people began living and working permanently on Luna, and space tourism is what made it all affordable. By 2035, the trip from Earth to Luna took a leisurely three days, which worked well for the cruise ship industry. Tourists could easily visit Luna on a week’s vacation. It was also easy for colonists who lived and worked full-time in Armstrong City to return to Earth when needed. The trip from Earth to Mars, however, is much further and takes far too long for casual tourism. That means Mars will never become a tourist destination. Martian colonists had to make a much greater commitment than Lunar colonists. 

The distance between Earth and Mars varies greatly, and it can take months to travel from Earth to Mars and the same to return. That makes traveling to Mars too far for recreational purposes. Space tourism between Earth and Luna funds the interplanetary travel and has made the colonization of Mars possible. Tourists pay for the cruise ships, and the funds raised by that tourism indirectly is used to cover the cost of freight operations between Earth and Luna. Tourism also pays for the movement of supplies needed to support the Martian colony. In the end, space tourism between Earth and Luna made the cost of interplanetary travel and the cost of the Martian colony feasible until Mars Colony 1 became self-sustaining.

Luna was never able to produce the minerals and precious metals people once hoped to find there, and which they believed would make mining on Luna worthwhile. Unfortunately, Luna turned out to be just as it appeared: a large ball of dirt orbiting Earth. It wasn’t completely without mineral value, but it was quickly realized that anything that could be mined on Luna could be mined on Earth for far less than it would take to mine and ship back to Earth from Luna, with one exception. In the end, tourism is the true gold that was found on Luna. Visiting the landing site of the first Lunar Excursion Module (LEM) in the Sea of Tranquility became so popular that the Aldrin Crater Park had to be established to preserve the lunar surface surrounding the first landing site. Luna did have one other economic benefit, though. It became the logistics center and warehouse for anything going into deep space. At this time, that means anything needed to support Mars Colony 1 must be staged in lunar orbit for loading onto the interplanetary transports.

Once there was a permanent colony on Luna: it was clear humans could live and work off Earth for sustained amounts of time, and the desire to move forward with the colonization of Mars became intense. Humanity seemed compelled to establish a presence in space by building a colony and populating Mars. Whether it was strictly for research or the result of providence and the human desire to see what is over the horizon, placing a colony on Mars would clearly establish humanity as an interplanetary civilization. Was providence enough? Would humans go to Mars simply because it was there? After all, exploring space for research is one thing but colonizing another planet and settling permanently on it are very different things. Was the rationale for making the trip simply that it was human nature to seek new frontiers, and the next frontier happened to be Mars? Possibly, but how does that explain the drive to settle permanently on an alien planet? Humans first went to Mars with robots, known as rovers, and eventually a scientific outpost was established. Eventually, unlike Luna, humans would colonize Mars for economic reasons, specifically the precious metals and rare minerals that could be mined on the planet to be shipped back to Earth. 

The first research outpost was established in 2030, but it was never manned by more than five or six people at a time. Just as railroads and modern highway systems opened once-remote regions on Earth for settlement, the development of an interplanetary transportation system eventually opened Mars for mass colonization by humans. By 2038, Mars Colony 1 had been established as a mining colony with over five thousand colonists living permanently in the colony. Almost without recognizing the change in their motives, humanity made the decision to go from exploration to settlement. 

Most colonists went to Mars for reasons like those that brought the 49ers to California during the Gold Rush. Instead of gold, though, modern miners were seeking their fortunes looking for lithium, nickel, copper and other precious metals. The modern version of the Gold Rush became known as the Lithium Rush, but that name isn’t quite as attractive as the Gold Rush. One of the things the 49ers ran into during the California Gold Rush, that the colonists on Luna and Mars hadn’t encountered was the Native Americans who already lived in the lands the 49ers were trying to settle. The early western settlers were bringing a technologically superior civilization to take territory from a technologically inferior civilization. The result was the Indian Wars and a policy of “Manifest Destiny” in 1845. Manifest Destiny was the belief that the United States was destined to expand its dominion and spread across the entire North American continent. When the colonies on Luna and Mars were first settled, no other civilizations were found. There was no declaration of Manifest Destiny needed or even considered. The Lunar and Martian territories were there for the taking. 

By the middle of the 21st century, thousands of humans were living and working in space. Humanity was no longer tied to the surface of Earth. They had ventured out and grown as a civilization. It was no longer a matter of sending a handful of people into orbit or placing a small number of them on another planet for research. Humanity had expanded into space and grown just as surely as the North American settlers had expanded beyond the original 13 colonies. Luna could realistically be claimed as a possession of humanity but what about Mars? When no other civilization were found on Mars, humans claimed it as their own. Mars wasn’t just another dirty, dusty rock like Luna. The minerals found on Mars made it worth settling and colonizing for commercial gain. 

Because no alien life had been found by the original robot explorers or by the early settlers of Mars Colony 1, it was assumed that Mars was as barren as Luna. But for a moment, consider what would have happened if the original Martian settlers had found little green men on Mars. Is it human nature to encroach on others and impose our civilization on theirs? Several native populations on Earth might claim it was. But that was in the past. It certainly wouldn’t happen today - would it? 

A flag was placed first on the surface of Luna and eventually on the surface of Mars. The flags were a statement about humanity’s intent. We are here. This territory belongs to us - but suppose it didn’t belong to us? Perhaps history will repeat itself yet again. No matter where humans settle, I believe they will continue seeking their fortune, and we will continue to squabble and fight among one another. We will fall in love and fall out of love and do all those things we have always done no matter what our address might be. These are the things that drive humans forward. The history of humanity is a history of discovery, driven by our very nature and that has never changed simply because someone was there before us. It’s what humans do. Why was humanity so driven to settle on Mars? Was our reason for going simply that it was there, or was there something else, something more specific, we were hoping to find there? Perhaps there is something buried deep in our psyche that was calling on us to travel to Mars. Was there something we needed - something we craved to know? 
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​​PART I
The Good Earth
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​​Chapter 1
Sediment
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The afternoon sun sparkled as it reflected off the crystal-clear water of the Coral Sea. Each ray of light separated and refracted as it passed through the waves, casting endless bands of color that bathed the shapeless coral of the reef in a show of brilliance that changed with each wave that passed above. With each wave, the light merged with the intricate formations of coral and the schools of brightly colored fish, creating a never-ending light show that mesmerized the diver and held her in awe of the reef’s beauty. Whether she was diving or simply snorkeling over the reef, Myah couldn’t think of a more perfect place.

Myah was 27 and had spent so much time in the water that her friends started to tell her she was going to turn into one of the fish she was always studying. She had received a research grant from NASA to work on the Great Barrier Reef and couldn’t believe she was going to be paid to do the work she loved. She hardly looked at the contract they sent her, signed it, packed everything she owned, and happily moved away from the smog-choked air of Los Angeles, where she had grown up, to Australia. The air in Brisbane, Australia, was as clear and as clean as the ocean that surrounded it, and Myah instantly fell in love with her new home. She earned a graduate degree in Marine Biology during her first year working on the reef. Diving on the reef to catalog the schools of multi-colored fish was a dream job she never wanted to leave. 

Myah’s research had even given her the chance to identify a previously unknown species of fish: “Myah’s Goby.” She liked the sound of that. Only ten months before, which seemed like a lifetime now, she had been diving on the reef, mentally cataloging the various fish she encountered, which wasn’t easy because there were hundreds of fish living in that coral head. At first, she wasn’t sure she had even seen the little fish and thought it was just the constantly shifting colors of the reef that appeared to give the tiny fish its unique coloring. She had been swimming for hours, and her eyes were tired. She thought she had seen a flash of red and blue along the side of the small fish, and that had been enough to catch her attention. At first, she thought she must have seen it wrong. The fish looked like a typical Goby, but she had never seen one with that coloring. She waited, as still as the water would allow, for almost twenty minutes before the previously unidentified Goby reappeared. Spotting the little fish was not the kind of thing that would get many people excited, but Myah could feel her adrenaline beginning to rise as she nervously took pictures of the little fish. After she was able to study the pictures to confirm what she had seen, she was convinced she had discovered a new species of fish, but it would take another month of diving and research, which included netting one of the tiny fish, before DNA tests would prove it. All animals and all other organic matter on Earth contain deoxyribonucleic acid (DNA), which is the blueprint for the reproduction of all cells.

DNA is responsible for all the traits (such as their coloring) that all living things inherit. This is why children inherit traits from their parents. All life on Earth can be identified by the chemical genes contained in the double-helix structure of its DNA, using combinations of the four chemical variables. Even a minor change in one of the four chemicals will result in changes to the traits of its offspring. Myah’s Goby was more than 99% the same as any other Goby, but a very small difference had made it Myah’s Goby.

The inch-long Goby is very prolific, and there are hundreds of Goby subspecies already known, but this variety had somehow gone unnoticed. It had taken a month to get the Goby’s DNA back to confirm the little fish was in the Goby family, which the DNA had finally fully proven, but the DNA had shown a slight variant, which accounted for this Goby’s different coloring. It also meant that Myah was the first person to identify this variant of Goby. Her Goby had been given a fancy Latin name. 

Family: Gobiidae, 

Latin name: Pomatoschistus microps Brisbane, 

Common Name: Great Barrier Red Striped “Myah’s Goby.” 

She liked to tell people the name translated simply to “Myah’s Goby.” Well, anyhow, that was something they couldn’t take away from her. She told the few friends she had time for that she had “a stupid little fish named after her,” but deep inside, she really did think discovering a new species and having a fish named after her was 'kind of a cool thing.” 

Myah loved the part of her job that allowed her to dive and study the marine life on the reef, but her NASA grant included another job she wished she didn’t have to do. Along with cataloging new forms of marine life, her assignment also included identifying how well the reef recovered from the damage it suffered during the latest climate change cycle that occurred early in the century.

It had been thirty years since the climate cycle peaked, and the slow recovery from it still had an impact on the marine life of the reef. When a climate cycle peaks, the planet warms, and when the climate cycle dips, the planet cools. This is a naturally occurring phenomenon. During the peak of a climate cycle, the primary impact on humans results from coastal flooding as the sea levels rise. Climate change was a hot political issue early in the 21st century, but once politics were separated from science, people realized the flooding occurred slowly and had been manageable. Myah despised how politicians tried to manipulate science for their own benefit. 

The marine life that depended on the reef for existence had been impacted by climate change; other than some minor press reports that few people read, the damage to the reef had largely been ignored. Myah had no problem finding evidence of climate change. She could see it in the bleached-out sections of coral on the reef. The sea had risen due to the warming cycle, which caused the water to become more acidic. The increased pH levels killed the fragile micro-organisms that gave the coral its color. The loss of the microorganisms bleached the coral as the organisms died.

The loss of the micro-organisms in the coral also had a devastating effect on the other marine life, higher in the food chain that depended on the reef’s micro-organisms for food. The high acidity also caused the shells of some sea life to be thinner, taking away their natural protective shells. Myah tended to think of anything that lived in the sea as her personal pet. Observing the resilience of the marine life that was now returning to the reef was a great cause for hope and, as much as she disliked it, helped Myah understand the importance of her work. 

No one knew for sure how long this climate cycle might last, but evidence suggested the seas were already beginning to stabilize, indicating that this cycle had already begun to reverse. What was commonly misunderstood by most people is the resilience of the Earth, and while scientists acknowledged there had been a warming cycle, it was clear now that many of their predictions regarding the impact of the cycle had been politically motivated. The scientists only saw the beginning of the warming cycle and had predicted an apocalypse, which was a WAG... and they had guessed wrong. When given a chance, and with some protection and a little care, the Earth has a great ability to regenerate itself. The politicians who denied climate change had also been wrong. A global warming cycle had in fact occurred, and even if it had not been the predicted apocalyptic event, the damage to the Earth's ecosystems had taken a heavy toll on the planet. 

The political motivations on both sides of the debate had diverted the scientist’s attention away from the development of valid theories about the Earth’s natural climate cycles. Based on the actual events and the ecological impact they’d had on the planet, including the measurable increase in pollutants and carcinogens being pumped into the oceans and the atmosphere, the scientists now had facts on which to base their climate change theories. Most now admit there had been no valid theory on which they could base their earlier climate change assumptions or any ability to determine how severe a cycle might be. They simply didn’t know enough about climate cycles at the time, and the politicians didn’t really care. The politicians had simply made projections that fit their desired position, and the results depended on which side of the political spectrum they came from more than on the actual impact on Earth. Myah hoped the evidence she was gathering would help change that. Some of the data she was gathering included evidence of past climate cycles and how they had impacted the reef over thousands of years. The scientists past theories clearly had been WAGs. In the meantime, the Earth was beginning to cool again.

The opportunity to live in Australia made everything about Myah’s life diving on the reef seem perfect. But her time working on the reef had ended abruptly. She loved living in Australia and was starting to think of it as home when she was suddenly given a new assignment by NASA, and her life was forever turned upside down. Could it really have been just a week since she had packed all her belongings and moved to Florida? Right then, that move seemed like the most painful experience of her life, but her life was about to change again.

Most days, Myah loved being in the water and couldn’t wait to get to work, if work is what you consider diving on the reef, but today wasn’t one of those days. Today, she wasn’t doing what she loved. She had been reassigned to “this place,” and she had no recourse or ability to refuse her new assignment. “This place” was Port Canaveral, Florida. What she was doing here was not what she had in mind when she followed her passion for science into marine biology. Today, instead of diving on the Great Barrier Reef that she loved, she was snorkeling in this “mud hole of a wetland shallows” as she had started referring to it. And now she was studying - nothing. “This place” was a back bay located on the Banana River in Cape Canaveral, Florida. The Banana River separates the barrier islands along the Atlantic coast from the mainland along the east coast of Florida. The Banana River separated Port Canaveral and Cocoa Beach from Merritt Island, where the Kennedy Space Center was located. The bay was suffering from the ravages of years of a persistent red tide that had left the bay completely barren. All the marine life that once thrived here was long dead, and it wasn’t clear why her NASA sponsor had reassigned her to a new research project in this place. The water of the river was foul, and the decay gave it a terrible smell. As she swam through the muck, Myah realized she was not going to discover any unknown lifeforms in this place. “That’s certain. Not in this mud hole.”

The Banana River was another example of politics and science getting off track with one another. It had taken years for the scientists to realize, or at least to admit to, the conditions that brought the river to its current polluted state. Myah blamed the condition of the wetlands on decades of political mismanagement. The Banana River wasn’t alone. It faced the same fate as many of the smaller tributaries and wetlands along both of Florida’s coasts. For decades, the chemical runoff from large agricultural farms had leached into the bays behind the barrier islands, and it had eventually polluted the water and killed the life that was once abundant along Florida’s coastlines. And the destruction of the wetlands wasn’t limited to the pollution from farming and other agricultural activities. What had once attracted millions of migrants from the north to live along the beautiful Florida coast - beautifully landscaped homes, green golf courses, and people who depleted the region's natural aquifers had all done their share to transform Florida’s wetlands into ecological wastelands. Those tourists who played on chemically treated golf courses and the families who used phosphate fertilizers on their lawns had also done their part to destroy the environment they moved to Florida to enjoy. What was even more disturbing to Myah was their systemic denial of the problem. It just wasn’t good for tourism to advertise the true conditions of the state’s natural resources. The ecology of the state was collapsing under the pressure from its growing population. Oddly, the rising seas had almost saved the ecology of the area by naturally flushing out the wetlands. Unfortunately, focusing on the long-term climate cycles had diverted people’s attention from the region’s real problems, and they failed to take the needed action to save the environment from the short-term impact of the pollutants, allowing the chemicals to destroy the wetlands. Overpopulation and pollution were far more dangerous to people and to Earth than the politicians and scientists ever realized or acknowledged. 

Towards the end of the 20th century, the once beautiful coastlines surrounding Florida began experiencing deadly red tides. The frequency of the red tides gradually increased until Mother Nature finally surrendered to the onslaught of oxygen-depleting algae. The slow death of the rivers and bays eventually became their persistent ecological state. No one was at fault, and everyone was at fault. The government ignored the chronic condition of the coastline, which continued to grow worse, until the state’s ecosystem fully collapsed. True research and understanding of the Earth’s climate cycles was just beginning to take place by the middle of the 21st century, now that the politicians had moved on to exploit other issues.

Naming it the Banana River was a bit misleading. It is a long, narrow body of water that looks like a river, but the water is stagnant and barely moves. This means the pollutants are never flushed out naturally. The Banana River is in NASA’s backyard and is more of a shallow bay than a river. Tourists had been coming to the river to watch rocket launches from the Kennedy Space Center, now the Kennedy Space Port, for almost a hundred years. Myah guessed the ugly condition of the Banana River was an embarrassment for NASA, but other than small research projects like her own, little was being done about it. When NASA had money to invest, it wasn’t spent on the river. As a marine biologist, she thought people should be more interested in cleaning up the Earth than leaving Earth to explore space. Myah desperately wanted to get back to the clear blue waters of Australia. She was already finding living in this place just too depressing. 

NASA had been under a lot of public pressure to clean up the river when it finally agreed to apply some of its space exploration funds to study the environment of Earth. The funds provided by her grant paid Myah’s salary and also included a small allowance to cover the funds needed to support her research while she completed her graduate work. Her project was supposed to have taken her to Australia for up to three years, but that hadn’t been guaranteed. When she accepted the grant, it required her to commit to working as a researcher for five years, and she was just finishing her second year when she was reassigned. The truth was, she had been so excited and eager to study the reef that she hadn’t thought much about what the terms of her grant might mean or foreseen getting another assignment NASA might have in mind for her when she completed her project in Australia. It never occurred to her that they could reassign her to a place as ugly as this dead river. But for an all-expenses-paid trip diving on the Great Barrier Reef, she had been willing to sign anything they asked for without worrying about the fine print. So, for now, she was here, stuck working in this “mud hole” and hoping to find a way to get back to Australia someday. 

Diving is mostly a solitary business, and after many long hours of diving alone, Myah developed the habit of talking to herself as she swam. It was a common problem for people in her profession. It wasn’t a verbal discussion. It was more like having a mental discussion where she took on both sides of the argument. And today, as she swam, she was deeply engrossed, complaining to herself about her current assignment. As she snorkeled along the shallow bank of the river, she was having a mental argument with herself that she wished she could have with her grant sponsor instead. Maybe she was rehearsing for the day that conversation would come. If it ever actually did come. “Why didn’t they assign me to something interesting - like the thousand other projects I proposed and could have been truly interested in?” 

What she hoped for was an opportunity to study the Great Barrier Reef itself. Coral reefs are amazing living organisms, and the opportunity to study the anatomy of the reef itself was at the top of her career wish list. People studied the marine life supported by the reef for years, but actual research about the reef itself was still extremely limited. She had written papers about the reef and the impact global warming had on it and was starting to think about using those papers to help get a PhD in Marine Biology, but NASA, for some reason, had reassigned her to this “mud hole,” and now she had no choice but to accept her new assignment. As she swam, her mind was distracted by these thoughts, causing her to lose focus on her current work. It was like she sold her soul to the devil for five years. “No problem - in three years this will be over, and I’ll find a way to get back to Brisbane.” A wandering mind could be a dangerous thing for a diver. She had to keep reminding herself: “Focus, Myah.”

Her problem, of course, was that this “Mud hole” wasn’t in Australia and the Banana River wasn’t the Great Barrier Reef. The river was the back bay of Port Canaveral, Florida, and incredibly, “some idiot at NASA” had decided to reassign her to work here. And for now, here she was, snorkeling in this “mud hole,” hoping to find any signs of life returning to the river. She made her decision when she accepted the grant and now needed to accept the fact that she was committed for the next three years to whatever assignment NASA had for her - at least her mental argument was helping her pass the time. 

The problem was that there was no marine life to be found in the river. Not even the plants that were needed to restore Oxygen to the river had survived. There was only the smell of the fish that entered the river and eventually died, floating temporarily on the surface before finally sinking to the bottom, where they decayed, becoming part of the putrid mud and silt. As if to convince herself, while she swam, she kept reminding herself - “If this is how NASA wants to waste their money, that’s fine with me.” 

She was tired, bored, and her mind continued to wander as she swam over the shallow muddy bottom, looking for any signs of life. She was snorkeling in shallow water. She had gone almost fifty feet from shore, and the river was still only two feet deep, and it looked strangely like chocolate milk. Occasionally, she would reach down or kneel to turn over a shell, but the shellfish that once lived in the river were all long dead. This was the most desolate place she had ever seen. The bottom was covered with brown silt and sand that covered every crack and hole and settled into a layer of sediment that covered the river bottom. Whenever she disturbed the sediment, she could see that the bottom was littered with the only remaining signs that there had ever been life in the river. The shells that had once been living creatures littered the bottom, looking to her like tombstones in some ancient cemetery. It was an eerie sight.  The silt and sand had mixed with the water to form a thin eggshell-like crust of sediment that crumbled and disappeared in a cloud of silt whenever she touched it. Every couple of minutes, the decayed plants and dead marine life would send a stinky bubble of methane gas rising slowly to the surface, which made the river smell like an open sewer. An occasional rock or other protrusion could be seen along the bottom, but no living fish or plant was anywhere to be found. Even the green algae that once grew thick, feeding on the pollutants in the river and consuming all the Oxygen from the water, which choked all the marine life from the river, was now decaying into mud, adding to the stinky sediment and methane gas. Myah knew she would never find anything living in the river. The only fish she could see in the murky water were the dead, bloated remains of fish that occasionally floated past her. 

She was staring down, studying the bottom of the river, trying to survey as much as possible while struggling not to disturb the foul mud and sediment as her mind continued to wander back to Australia. “The sooner I finish surveying this area, the sooner I’ll get out of here,” was the thought that most occupied her mind.

Suddenly, as she was watching the bottom instead of paying attention to where she was swimming, Myah crashed headfirst into an object she hadn’t seen in the murky water. The collision caused her to plow face-first into the muddy bottom, knocking her face mask off and forcing the snorkel from her mouth. The dirty saltwater filled her facemask and burned her eyes as she unavoidably sucked the nasty-tasting water in through her nose, making her gag uncontrollably. She kneeled in the mud, trying to get to her feet while coughing the polluted water out of her lungs and rubbing her eyes to clear the burning salt that blurred her vision and made it almost impossible to see. Finally, as her vision began to clear, she saw the object she had collided with. Actually - she saw who she had collided with. He was about six feet tall, wearing a white dress shirt and tie with dress slacks that were wet above his knees.

Ky took off his shoes and socks and carefully placed them next to his suit jacket, which he folded neatly and placed on a bench on the shore. He rolled up his pant legs and started to walk out to where Myah was swimming when gravity began to take effect. He had walked about halfway out to where she was when first one pant leg and then the other began to unroll, falling into the water, which explained why he was now standing in mud with his pants soaked up to his knees. Ky had returned to Florida the prior week and still wasn’t fully adjusted to the Florida climate - or gravity. He was tired, and the humid Florida heat was wearing him down. He felt lightheaded, and the smell of the river was beginning to make him nauseous. His day wasn’t going well, and it was about to get worse. He had purposely walked in front of Myah to get her attention and was surprised that she hadn’t seen him. 

Ky held his hand out to her to help her up. “I’m really sorry.” He’d been waiting for her to take a break for the last hour and finally decided he’d better walk out to where she was, or she might swim away before he could talk to her. His comments fell on deaf ears. Myah was too mad to listen to anything he had to say.

Myah didn’t think. She reacted - mostly out of rage. She was working and didn’t have patience for some guy she thought was trying to hit on her. She came out of the water like an orca attacking its prey. With one well-placed kick, Myah caught Ky squarely behind his knees. Swimming as much as she does has its advantages, and one of them is the strength of her legs. Ky’s legs, which were already shaky, instantly folded. His feet were stuck in the mud and resisted coming loose. When the mud finally released them, they came out violently as the force of the blow pulled them free from the bottom that was holding them back. His feet were still in the air as the back of his head landed in the water. He landed with a splash that surprised Myah as much as it did Ky. He pulled his head out of the nasty water, choking and fully covered with the stinky mud. They were both shouting and waving their arms, and it looked like they were on the verge of a fight. Myah got in Ky’s face and began yelling. “What the hell? You almost drowned me.” 

Ky’s response was measured as he yelled back that she had almost broken his legs. “We need to talk,” was his answer.

Myah was still in a rage as she began choking from the foul water again. This time, she pushed Ky hard backwards with both hands. Once again, the mud held his feet tight, changing his center of gravity, sending him backwards again, causing him to land on his back once more. This time, he slid backwards until he was finally stopped by the foul mud. “Who the hell are you and what do you want?” Ky began to laugh, which did little to calm Myah’s rage. “I sponsored your NASA research grant, which makes me your boss. I tried to reach you, but you never answered my calls. We need to talk.” 

Myah didn’t know how to respond at first but finally uttered an answer. “Um... well no. Obviously, I don’t carry a phone when I’m working.” She was starting to calm down and had begun checking her responses to him, trying to decide how to react. This was the person who had ordered her away from her beloved reef and into this mud hole. Now she wanted to push him again but decided she needed to take a calmer approach. Slowly, her breath came back. “Look, I’m sorry. I didn’t know who you were.” 

Ky simply repeated, “We need to talk.” He was the sponsor of her NASA grant, but they had never spoken other than through email and brief texts. He followed her work up until now and, without her knowledge, had been indirectly grooming her career. He thought he knew her but hadn’t anticipated her response - but realized now he should have.

Myah started walking towards the riverbank with Ky following. Following her collision with Ky, she now had the stinky mud in places where mud doesn’t belong. “How about if I go take a shower and meet you somewhere?” “We’re staying at the same hotel. I’ll meet you in the coffee shop in an hour.” Myah was suspicious. “How do you know where I’m staying? Are you a stalker too?” “I approved your travel expenses - remember, I’m your boss.”

Ky was ordering coffee when Myah walked into the coffee shop and overheard his order. “I’d like a Venti, iced, skinny, caramel macchiato with whipped cream, please.” Myah just stood and shook her head. Ky noticed her stare and told her it was nice to have real food choices, but she misunderstood his comment. “Whatever,” was her answer. 

The smell of the coffee was starting to clear up the headache she had been fighting for most of the morning. Swimming was how she usually relaxed, but swimming in the Banana River just stressed her out. She ordered, “Medium coffee, black - hot.” She looked at Ky’s drink and then at him. The four-hour flight from Australia to Florida the prior week had driven her sinuses crazy, and being dunked in the muddy water had only made her headache worse. At least she hoped that was the only cause of her headache. She had been careful and lucky so far, but the pandemic going around had a habit of sneaking up on people. “What’s this about?” she asked as they sat down. 

Ky hesitated. “Well, the scientific papers you published while you were in Australia made it clear you’re eager to take on something a little more interesting.” That made her smile. “Yes, please. If it doesn’t include swimming around in that mud hole.” Ky smiled and said, “I need your help for research on a different reef.” That made Myah relax, and she even managed to smile. “I’m all ears.”

Ky reached into his pocket, pulled out a rust-colored rock, and handed it to her. “What can you tell me about this?” She rolled the rock around in her hand and tried rubbing it. It had a rough texture, but she couldn’t rub anything off it, and she finally said, “I’m not a geologist, but it looks like a rock.” 

“Look at it a little closer.” 

Based on its color and texture, it looked like it might have been bottom sediment at one time, but it was difficult to say. She told him it looked sedimentary, but she wasn’t sure. “It’s not from here.” The sediment from the Banana River was still soft and crumbled easily to the touch. “My guess is, it’s very old and, while it didn’t come from here, the color indicates that wherever it came from, it also suffered from a red tide.” It would take a long time for sedimentary rock to fossilize to the extent that it was compressed this hard. Ky began to explain that she had made a good guess. Sedimentary rocks are one of the common rock types that make up the Earth’s geology. “They are formed from the accumulation of minerals and fossilized organic matter, like what you see in the river, but become rocks after being compacted and transformed over thousands of years.” 

Even though she wasn’t a geologist, Ky knew she had good instincts. He told her that the rock had come from an area he believed held a thriving fishery in the past. “Due to the loss of oxygen in the water, it may have suffered a form of red tide that killed everything living in it.” I asked you to come here because I wanted you to see this river firsthand.” She studied the rock again, this time with greater interest, and finally handed it back to him. 

“I thought it would be helpful if you spent a week here, in this mud hole, to remind you of what a marine environment that died from natural causes actually looks like.” Myah could feel the conversation shifting and didn’t want to lose the opportunity to tell Ky that she would rather be back in Australia, diving on the reef. “I already know what a red tide is. The reef environments I like to study are alive and thriving with marine life that is still living.”

Ky cut her off again and told her he believed the area he wanted her to look at may have been alive and thriving in the past. It became clear that Ky already had a plan, and she wasn’t going to change his mind. “And it was killed by a red tide?” “You might say that. The rock is from an ancient sea, estimated to have died over a million years ago.” Myah tried to fight back again, “But I’m not really interested in swimming around in any more mud holes. Where is this place?” 

“Well, that’s the thing. We’re certain the area once had water. I’m looking for someone to help us find evidence that will prove the sea once supported life - and most of what used to be mud is red. That piece of sedimentary rock came from a core sample my research team found while drilling on the Martian frontier.” Myah stared at him for a full minute before she answered. “Are you kidding me? You want to send a marine biologist to Mars! No... no... no... and no - stick to sending some rockhead geologist. I’m a marine biologist. That’s M A R I N E. It means W A T E R, and Mars is a desert.” 
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