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Fossil melanosomes – microscopic organelles that contain the pigment melanin – are a remarkable
tool to infer melanin-based integumentary  coloration of  extinct animals. Although  melanosomes in 
the integument  are well studied,  less attention has been given to melanosomes in non-integumen-
tary tissues and their potential  impact on inferences of fossil colour.  Identification of integumentary
melanosomes in  fossils is therefore  critical to  studies of fossil colour. I n this study the distribution, 
geometry and chemistry of melanosomes in extant higher vertebrate tissues were analysed using 
histology,  scanning  electron microscopy,  synchrotron-based  chemical  analysis. Data  from fossil 
vertebrates  from  nine  Konservat-Lagerstätten of  different  geological age are  compared with the 
data from extant taxa.Taphonomic experiments simulated the  impact of  high pressure  
and temperature and metal-rich fluids on the 
morphology and chemistry of melanosomes from 
the skin and liver of extant amphibians. 
Taphonomic experiments show that during matu-
ration, the chemistry of melanosomes from va-
rious organs converges, suggesting that similar 
trends reported in fossil melanosomes relate to 
the diagenetic history of the sediment rather than 
original biology. Collectively, this study provides 
new fundamental knowledge on the taphonomy 
of melanosomes, including a new tool for inferring 
the internal anatomy of fossils using the geometry 
and chemistry of preserved melanosomes. 
Integration of fossil data with data from extant ani-
mals can help us understand the evolution multi-
functional melanin pigments through time.

Tadpole of Palaeobatrachus diluvianus (Lower Miocene, Rott Biota) preser-
ving melanosomes with distinct metal-melanin association. These chemizal 
signals have allowed to infer the internal anatomy of this ancient tadpole.

The study of fossil vertebrate melanin: 
an actualistic and experimental approach

Dr. Valentina Rossi
Museum of Natural Sciences of Alto Adige

Thursday 1st July 2021
4pm (Rome time)

https://unito.webex.com/unito/j.php?MTID=m9a5fe7dd841661bde8896eed3aeb3324

