
Discovery: Organic Molecules Found in 66-Million-Year-Old Dinosaur
Bone

Description

For over a century, paleontologists held the belief that the process of fossilization obliterated all remnants of
organic molecules from dinosaur bones, leaving behind only mineralized remains. This longstanding
assumption has now been shattered by a groundbreaking revelation from the esteemed University of
Liverpool. Researchers have indeed confirmed the existence of collagen, a vital structural protein present in
bone, within the fossilized remnants of a 66-million-year-old Edmontosaurus, a duck-billed dinosaur from the
Late Cretaceous era.

This discovery challenges a fundamental tenet of paleontology—that all biological material disintegrates
within a few million years. Instead, these findings suggest that vestiges of ancient life may yet lie concealed
within ancient fossils, awaiting discovery. If proteins can endure for tens of millions of years, one can only
ponder: what other treasures might scientists uncover within dinosaur bones?

Breaking Scientific Boundaries: Uncovering Collagen in a
Previously Assumed Mineralized Fossil
The study, recently published in the journal Analytical Chemistry, focused on an extraordinarily well-
preserved Edmontosaurus hip bone unearthed from the renowned Hell Creek Formation in South Dakota.
Although this site is celebrated for its exceptionally intact dinosaur remains, the presence of biological
molecules lingering within a fossil that has lain buried for 66 million years was entirely unexpected.

Through the application of state-of-the-art mass spectrometry and protein sequencing techniques,
researchers successfully identified collagen alpha-1, the primary protein found in bone tissue. This
breakthrough is indeed momentous, as it refutes the belief that proteins like collagen degrade entirely
within a few million years, rendering their survival in this fossil utterly remarkable.

Professor Steve Taylor, head of the Mass Spectrometry Research Group at the University of Liverpool’s
Department of Electrical Engineering & Electronics, underscored the significance of this finding:

“This study unequivocally demonstrates the presence of organic biomolecules, such as proteins 
like collagen, in some fossils.”

“Our outcomes hold far-reaching implications. Initially, they dispel the notion that any organics 
encountered in fossils must stem from contamination.”

“Moreover, they propose that cross-polarized light microscopy images of fossil bones, compiled 
over a century, warrant reexamination. These images could potentially reveal intact patches of 
bone collagen, offering a readily available array of fossils for further protein analysis. Such 
investigations could unveil fresh insights into dinosaurs, potentially elucidating connections 
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between unknown dinosaur species.”

“Lastly, these findings shed light on the mystifying question of how these proteins have endured 
in fossils for such extensive periods.”

This discovery implies that numerous fossilized bones housed in museums and research collections globally
may harbor concealed traces of organic material. By subjecting more fossils to modern biochemical
techniques, scientists stand to gain molecular-level insights into dinosaurs for the very first time.

Edmontosaurus Hip Bone 777x518
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Edmontosaurus Hip Bone 777x518

Close up of the hip bone of an Edmontosaurus. Credit: University of Liverpool

Deciphering the Enigma: How Did These Proteins Endure 66
Million Years?
One of the most confounding aspects of this discovery pertains to how collagen molecules managed to
persist over such an extensive span of time. For decades, researchers maintained the stance that proteins
could not withstand the severe conditions of fossilization, encompassing high pressure, heat, and
mineralization. Nonetheless, this study unequivocally illustrates that some biological materials can endure
far longer than previously envisioned.

Presently, scientists are delving into the inquiry of how these proteins endured for millions of years. Several
hypotheses have been posited:

Mineral entrapment: The collagen might have been ensnared within mineral deposits, impeding
decay.
Chemical stabilization: Some scholars propose that proteins underwent chemical alterations that
facilitated their preservation, akin to how certain ancient organic substances endure in amber or deep-
sea sediments.
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Oxygen-deprived conditions: In the event that the fossil rested in a low-oxygen milieu, protein
degradation could have been markedly decelerated.

Comprehending these preservation mechanisms can revolutionize how paleontologists scrutinize fossils and
potentially lead to further discoveries of ancient organic material.

An Interdisciplinary Endeavor: Validating a Monumental
Breakthrough
To ensure the authenticity and indisputability of their findings, the research team from the University of
Liverpool collaborated with experts from diverse disciplines to scrutinize the dinosaur bone utilizing cutting-
edge techniques.

Scientists from UCLA employed tandem mass spectrometry to identify hydroxyproline, an amino
acid distinctive to collagen within bone. This constituted definitive evidence that the collagen
originated from the fossil itself rather than modern contamination.
Researchers from the University of Liverpool’s Materials Innovation Factory conducted
supplementary chemical analyses to corroborate the findings.
The Centre for Proteome Research pinpointed specific collagen alpha-1 fragments, further
validating the proteins’ authenticity.

This level of interdisciplinary validation renders it exceedingly challenging to discredit the findings. Not only
does this research repudiate prior contentions that any organic material in fossils is invariably
contamination, but it also establishes a new paradigm for the scrutiny of fossilized remains.

Implications for the Future of Dinosaur Research
The unearthing of collagen within a fossilized dinosaur bone raises a profound query: how many other fossils
encompass preserved organic material? If proteins can withstand millions of years, it is plausible that
additional biological molecules—ranging from lipids and sugars to fragments of genetic material—may yet
persist in well-preserved specimens.

This could herald groundbreaking advancements in various realms of paleontology:

Reconstruction of Dinosaur Biology: Through protein analysis, scientists could elucidate how
dinosaurs proliferated, the development of their bones, and the functioning of their bodies at a
molecular level.
Revelation of Evolutionary Connections: By juxtaposing protein sequences, researchers may
discern new connections between disparate dinosaur species and their modern counterparts, such as
birds.
Emergence of Novel Fossil Analysis Techniques: If organic matter can endure in certain fossils,
paleontologists might devise innovative methods to scrutinize prehistoric remains beyond
conventional bone structure examinations.
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While the notion of recovering intact dinosaur DNA remains purely speculative, the presence of proteins like
collagen could enable scientists to probe dinosaurs in manners once deemed unattainable.

A Transformative Discovery Reshaping Paleontology
This research signifies the dawn of a new era in fossil science. Should organic molecules endure for tens of
millions of years, the fossil record likely conceals a myriad of secrets far beyond conventional
comprehension.

With advancements in technology and interdisciplinary research, paleontologists now possess an
opportunity to unravel the biochemical enigmas of ancient life. Should proteins endure for 66 million years,
what further revelations may lie dormant within dinosaur bones?

The unveiling of such answers has the potential to revolutionize our comprehension of prehistoric existence
irreversibly.

Share your reflections with us in the comments.

If you relished this article, subscribe to our complimentary Newsletter for captivating narratives, exclusive
content, and the latest news.

Vocabulary List:

1. Paleontology /ˌpeɪ.li.ɑnˈtɒl.ə.dʒi/ (noun): The branch of science concerned with fossil animals and plants.
2. Fossilization /ˌfɒs.ɪ.laɪˈzeɪ.ʃən/ (noun): The process of turning organic material into fossils.
3. Collagen /ˈkɒl.ə.dʒən/ (noun): A vital structural protein found in connective tissues.
4. Disintegrates /dɪsˈɪntɪɡreɪts/ (verb): To break up into small parts or components.
5. Biomolecules /ˌbaɪoʊˈmɒlɪˌkjuːlz/ (noun): Molecules that are essential to the functioning of living organisms.
6. Contamination /kənˌtæmɪˈneɪʃən/ (noun): The presence of an unwanted substance in a material or environment.

Comprehension Questions

Multiple Choice

1. What groundbreaking revelation came from the University of Liverpool regarding fossils? 
    Option: Confirmation of collagen in dinosaur bones
    Option: Discovery of a new dinosaur species
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    Option: Evidence of rapid fossil decay
    Option: Identification of mineralized remains

2. Which protein was identified in the fossilized remnants of the 66-million-year-old Edmontosaurus? 
    Option: Collagen alpha-1
    Option: Keratin
    Option: Elastin
    Option: Myosin

3. What does the presence of collagen in fossils challenge? 
    Option: The disintegration of all biological material within a few million years
    Option: The existence of dinosaurs
    Option: The accuracy of radiocarbon dating
    Option: The mineralization process of fossils

4. Which University department led the Mass Spectrometry Research Group in the study? 
    Option: Department of Electrical Engineering & Electronics
    Option: Department of Biology
    Option: Department of Archaeology
    Option: Department of Geology

5. What was a surprising finding in the Hell Creek Formation in South Dakota? 
    Option: Presence of biological molecules in a 66-million-year-old fossil
    Option: Absence of any dinosaur fossils
    Option: Only mineralized remains
    Option: Lack of protein sequencing in fossils

6. What protein did scientists successfully identify in the fossilized remains? 
    Option: Collagen alpha-1
    Option: Keratin
    Option: Elastin
    Option: Myoglobin

True-False

7. Proteins like collagen completely degrade within a few million years. 

8. The study confirmed that all fossils contain collagen. 
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9. The University of Liverpool collaborated with researchers from Harvard University. 

10. Fossilized bones in museums likely do not harbor organic material. 

11. The study refuted the belief that proteins degrade entirely in fossils. 

12. The findings suggest that proteins like collagen can endure for extensive periods. 

13. The University of Liverpool researchers identified collagen in a 66-million-year-old Edmontosaurus, 
challenging the notion that all biological material disintegrates within a few million years. 

14. Professor Steve Taylor is the head of the Mass Spectrometry Research Group at the University of 
Liverpool’s Department of _________. 

Gap-Fill

14. Professor Steve Taylor is the head of the Mass Spectrometry Research Group at the University of 

Liverpool’s Department of . 
15. The study proposed that cross-polarized light microscopy images of fossil bones could potentially reveal 
intact patches of bone collagen, offering a readily available array of fossils for further _______ analysis. 

15. The study proposed that cross-polarized light microscopy images of fossil bones could potentially reveal 

intact patches of bone collagen, offering a readily available array of fossils for further 

 analysis. 
16. The emergence of novel fossil analysis techniques could allow paleontologists to scrutinize prehistoric 
remains beyond conventional ________ structure examinations. 

16. The emergence of novel fossil analysis techniques could allow paleontologists to scrutinize prehistoric 

remains beyond conventional  structure examinations. 
17. The presence of collagen in fossils could potentially enable scientists to probe dinosaurs in manners 
once deemed __________. 

17. The presence of collagen in fossils could potentially enable scientists to probe dinosaurs in manners 
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once deemed . 
18. Proteins like collagen surviving for 66 million years pose the question of what further revelations may 
lie dormant within dinosaur _______. 

18. Proteins like collagen surviving for 66 million years pose the question of what further revelations may 

lie dormant within dinosaur . 

Answer
Multiple Choice: 1. Confirmation of collagen in dinosaur bones 2. Collagen alpha-1 3. The disintegration of all 
biological material within a few million years 4. Department of Electrical Engineering & Electronics 5. 
Presence of biological molecules in a 66-million-year-old fossil
True-False: 7. False 8. False 9. False 10. False 11. True 12. True 13. False 14. False 15. False 16. False 17. 
False 18. False
Gap-Fill: 14.

Vocabulary quizzes

Multiple Choice  ( Select the Correct answer for each question. ) 

1. What is the feeling of expecting or predicting something to happen? 
    Option: Excitement
    Option: Anger
    Option: Sadness
    Option: Anticipation

2. What process involves the conversion of organic material into fossils? 
    Option: Decomposition
    Option: Combustion
    Option: Fossilization
    Option: Dissolution

3. What term refers to the process of defining a fuzzy concept so as to make it measurable and testable? 
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    Option: Actualized
    Option: Standardized
    Option: Neutralized
    Option: Operationalized

4. Which term describes something that changes often in an irregular way? 
    Option: Persist
    Option: Increase
    Option: Fluctuate
    Option: Stabilize

5. What word means characterized by subtle shades of meaning or expression? 
    Option: Precise
    Option: Complex
    Option: Nuanced
    Option: Plain

6. Which term is used to describe a symbiotic association between a fungus and the roots of a plant? 
    Option: Photosynthetic
    Option: Mycorrhizal
    Option: Parasitic
    Option: Aquatic

7. What is the process of organizing people or things in a planned way? 
    Option: Chaos
    Option: Harmony
    Option: Coordination
    Option: Isolation

8. Which term refers to the state of being free from danger or threat? 
    Option: Vulnerability
    Option: Trustworthiness
    Option: Security
    Option: Recklessness

9. What is an adjective for something that evokes admiration through size quality or skill? 
    Option: Mundane
    Option: Impressive
    Option: Ordinary
    Option: Uninspiring

10. What term describes the quality of easily being seen through or understood? 
    Option: Opacity
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    Option: Transparency
    Option: Blurriness
    Option: Concealment

Gap-Fill  ( Fill in the blanks with the correct word from the vocabulary list. ) 

11.  of the water supply led to a public health crisis in the city. 

12. Regular exercise is important for physical . 

13. The event was called off due to the last-minute  of the main performer. 

14. They made a  agreement to meet again next week. 

15. Scientific progress often faces initial  and resistance. 

16.  is a protein that provides structure to connective tissues in the body. 

17. Athletes from different countries will  in the upcoming tournament. 

18. The natural resources of the region were heavily  by the mining industry. 

19. The construction of the new bridge was a  task that took several years to 

complete. 

20. Acts of  often involve selfless concern for the well-being of others. 

Matching Sentences  ( Match each definition to the correct word from the vocabulary list. ) 

21. is the scientific study of prehistoric life including fossils and evolution.

22. Over time organic matter into simpler particles and compounds.

23. are complex molecules essential for life such as proteins carbohydrates and nucleic acids.

24. The sudden of the flight left passengers stranded at the airport.

25. The feeling of excitement and grew as the concert date approached.

26. Smooth of new technology into existing systems requires careful planning.
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27. The new art exhibit received rave reviews for its collection of works from renowned artists.

28. The office space was only available for use due to ongoing renovations.

29. about the impact of the new policy further fueled the debate among economists.

30. Public officials are expected to maintain a high level of in their decision-making processes.

Answer
Multiple Choice: 1. Anticipation 2. Fossilization 3. Operationalized 4. Fluctuate 5. Nuanced 6. Mycorrhizal
7. Coordination 8. Security 9. Impressive 10. Transparency
Gap-Fill: 11. Contamination 12. Enhancement 13. Cancellation 14. Tentative 15. Skepticism 16. Collagen
17. Compete 18. Exploited 19. Monumental 20. Altruism
Matching sentence: 1. Paleontology 2. Disintegrates 3. Biomolecules 4. Cancellation 5. Anticipation
6. Integration 7. Impressive 8. Temporarily 9. Speculation 10. Transparency
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