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How life on land learned to breathe
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(a) Partial skeletal reconstruction of Gorgonops torvus in lateral aspect and (b)
schematic reconstruction of the pectoral girdle, sternum, interclavicle and
humerus with hypothetical position of m. pectoralis in ventral aspect. (c)
Photograph and (d) interpretative drawing of Gorgonops torvus (SAM-PK-
K10591), highlighting the pectoral region in an orange rectangle as an (e)
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photograph and (f) interpretative drawing (e and f after further preparation to
reveal the interclavicle). For explanation of the taphonomic disturbance of the
specimen, see Materials and methods section. Abbreviations: cl, clavicle; cr,
cervical ribs; cv, cervical vertebrae; fe-L, left femur; fi-L, left fibula; h, partial
humerti; icl, interclavicle; m-L, left manus; ‘'ma’, ‘manubrium’; p-L, left pes; pc-R,
right pectoral girdle; pel?, partial pelvic girdle?; pel-L, left pelvic girdle; r-L, left
radius; r-R, right radius; ri, ribs; sc-L; left scapula; sc-R, right scapula; st1-3,
sternebra 1-3; ti-L, left tibia; u-L, left ulna; v, vertebrae. Credit: Scientific
Reports (2022). DOI: 10.1038/s41598-022-17492-6

Scientists from the Museum fiir Naturkunde Berlin, together with
collaborators from South Africa and the U.S., have revealed a new
chapter in the history of the mammalian breastbone. Their study of a
260-million-year-old fossil shows that its breastbone was divided into a
series of segments, like that of modern mammals. This discovery
indicates that prerequisites of the mammalian way of walking and
breathing were already present in some distantly related Permian
ancestors.

In a recent study, led by Ph.D. candidate Eva-Maria Bendel of the
Museum fiir Naturkunde Berlin and the Humboldt-University Berlin, the
evolutionary history of the mammalian breastbone has been traced.
Together with experts from the North Carolina Museum of Natural
Sciences, the University of Chicago, and the Iziko South African
Museum, the team links the anatomy of a group of mammalian
forerunners with the way of life of today's mammals.

Based on an especially complete specimen at the [ziko museum in Cape
Town, South Africa, Bendel identified the oldest recorded sternum
consisting of multiple elements, just like in modern mammals. "I noticed
right away that the configuration in this gorgonopsian is something
exceptional," she notes.
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In the open access journal Scienftific Reports, the team now describes the
thorax and shoulder girdle of the Permian top predator Gorgonops
torvus. The findings suggest one of two possibilities: (1) that the
"mammal-like" condition arose first in the group Gorgonopsia but then
was temporarily lost again on the mammalian stem; or (2) that this trait
evolved independently in the two groups.

The presence of a segmental breastbone furthermore helps mammals to a
more upright posture and erect gait, drastically enhancing their mobility.
The researchers assume that the characteristic way mammals breathe by
means of a diaphragm has already developed in their early ancestors.
This may have aided gorgonopsians in becoming the dominant group of
predators at top of the food chain in the late Permian.

More information: Eva-Maria Bendel et al, The earliest segmental
sternum in a Permian synapsid and its implications for the evolution of
mammalian locomotion and ventilation, Scientific Reports (2022). DOI:
10.1038/s41598-022-17492-6
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