A Strange Journey of the Eyes: Cyclops and the Clock in Your Brain
Zareena, Mookyai, and Mari
Zareena, Mookayi, and Mari had just left the Museum of the Eye in San Francisco, California, USA and were sitting in a cafe talking.
Zar stirred her hot chocolate and looked at her notebook. Mooks was sitting across and doodling.
Mari slid into the chair next to them. “Sorry! Amma told us to meet her here.” Dr. Usha, Mari's mother and a biologist, had come to San Francisco for a conference about the eye and brought Mari and her friends with her because it was their holidays.
“What did you think of the museum?” Usha asked as she sat down with a cup of coffee.
“Wonderful,” said Zar. “We saw a model of the first eye. It was just a patch of cells that could tell light from dark.”
Mooks  tapping on her doodle asked, “But how do you get from one light spot to two eyes?”
Usha laughed. “For over a hundred years, scientists have asked this question.” She went on to say, “The eye is very complicated. Darwin thought it evolved slowly, one step at a time, but he didn't know what those steps were.”
“And now?” Mooks asked.
Usha took her phone out. “A new theory from a group of scientists says it started about 560 million years ago with a creature that looked like a sock.”
“Really? A sock?” Mari asked.
Usha said, “It was a soft, tube-shaped creature that lived in the mud at the bottom of the ocean. It stuck its head out to get food. It had one eye on top of its head, which was just a patch of cells that were sensitive to light.”
Mooks said, “A cyclops.”
“Exactly!” Usha said. “A cyclops sock.”
BOX Who are cyclopes?
In Greek mythology, Cyclopes are one-eyed, giant creatures. They can be good or bad, just like creatures in Indian mythology. For instance, the divine black-smiths who forged the Greek god King Zeus’s thunderbolts, the sea god Poseidon’s trident, and the god of death Hades’ helm of invisibility (Brontes, Steropes, Arges) were one-eyed. In the Greek epic poem, the Odyssey, the one-eyed shepherds like Polyphemus are shown to be cannibals, who eat passing sailors. 
END  OF BOX
Zar laughed. “So we came from a sock with one eye. And then ...”
“Some of those animals began to swim,” Usha said. “Picture yourself floating in the ocean. You need to know which way is up. You can tell if it's light or dark with one eye on top, but not where the light is coming from. So the eye began to change.”
Mari asked “So the ability to move was important?”
Usha continued, “Yes. Their single eye grew more complex. Cup-shaped depressions evolved on either side, sensitive to the direction of incoming light. These were the forerunners of the retinas in our own eyes.”
Zar asked “So that’s how we got the two eyes?”
“Listen. This is where it gets really interesting,” Usha said as she sipped her coffee. “Some studies hint that, early in the evolution of vertebrates, the entire genome (a complete set of instructions coded in DNA for an organism to develop and multiply)  was duplicated. An extra set of genes may have given rise to an extra pair of eyes-like structures. So some early fish-like creatures started having a pairs of eyes on the side and a pair of light sensing eye-like structures on the top.”
“Two pairs of eyes on the same head?” Mooks asked.
Usha went on. “Paleontologists in China and England have been studying some of the earliest vertebrate fossils, which date back 518 million years. These show traces of eyes on the sides of the head, complete with lenses and retinas. But at the top of the head, there is a second pair of light-detecting eyes.”
BOX How did they learn about the extra eyes?
Normally, only bones are left as fossils, from which scientists try to guess the form and function of various parts of the animal. In a lucky find, mud at the Chengjiang site in Yunnan, southern China, was so fine that it locked soft tissues in place. Scientists found the head of Myllokunmingia, an early jawless fish that lived more than 500 million years ago. The creature may have got trapped in the fine mud and buried in it. Since there was no oxygen, there were fewer bacteria to break down the soft tissue. So two large lateral eyes and two smaller organs aligned along the midline could be seen, embedded in the rock. Minerals filled the delicate structures and preserved them for us to see today. High-powered microscopes are used to microscopically examine these patches. This allowed the scientists to track each eye spot through the rock!
END OF BOX
“Why would any creature need four eyes?” Zar said puzzled.
Usha said, “These early creatures were small, probably tasted good and they were at the bottom of the food chain. Having eyes on the top and sides meant they could see danger coming from any direction.”
“So what happened to the extra eyes?” Mari asked.
“Animals that got bigger and became predators didn't need four eyes anymore. The side eyes got bigger and better so they could see details, follow movement, and judge distance. The top eyes stayed there. They changed, that's all.”
“How did it change?” Mooks asked.
“You still have them,” Usha said with a smile.
The spoon fell from Mari's hands to the floor while she was stirring her chocolate. “We what?”
Usha pointed between her eyebrows and then at the middle of her forehead. “The pineal gland is a small bundle of cells that looks like a pine-cone and is deep inside your brain. It still senses light directly in birds, lizards, and fish. It doesn't see light in you anymore. It only secretes melatonin. But the secretion is stimulated by darkness and suppressed by light. So it keeps track of time. It tells your body when to wake up and go to sleep.”
The girls didn't say anything. They were thinking furiously however.
“How did scientists come to this conclusion?” Mari asked.
Usha said, “They didn't only look at fossils. They studied genes. They looked at cells in the pineal gland and cells in the retina, which is the part of your eyes that senses light. The cells in both organs have a lot in common on a molecular level, which is interesting.  They talk the same language. Use the same tools. It's like finding two cousins who look almost the same, even though one lives in Madurai and the other in Beijing.”
BOX Zebra fish and the pineal gland
In the larva stage, zebra fish are naturally transparent and scientists used this to observe their internal organs, especially the pineal gland. In order to continue to observe this gland, scientists began to cross-breed different varieties of zebra fish. The result was called Casper, a fish that remains transparent even when it grows into adulthood. They did this by developing a variety that has no pigmentation in its skin and scales. This enables scientists to study the pineal gland that is located directly under the skull.
END OF BOX
Zar whispered, “That's hard to believe.”
“It’s proof,” Usha said. “Your eyes and your pineal gland come from the same ancestor. They began as one thing, but over the course of more than half a billion years, they became two. One became your way to see the world. The other became your internal clock.”
Zar looked up after she was done writing in her notebook. “If someone asks me where eyes come from, I can say: ‘From a cyclops sock that lived in the mud. Then two eyes that got moved to the sides, then two more light-sensing eyes on top that merged and got buried in the brain as a clock!’ ”
Usha laughed and said, “That’s actually pretty accurate. But keep in mind that this isn't the end of the story. Scientists will keep looking for fossils, comparing genes, and making microscopes that work better. Every new discovery will help us figure out better how we got the eyes we have today.”
“We learned more sitting in the cafe than at the museum!” Mook said.
“Thanks, Amma!” Mari said with a smile.
Further reading:
Fossil shows early vertebrates had four eyes: 
https://www.earth.com/news/fossil-shows-early-vertebrates-had-four-eyes
The Rise of Eyes Began With Just One: https://www.nytimes.com/2026/02/23/science/evolution-vertebrate-eye.html
