AMERICAN MUSEUM & NATURAL HISTORY

15405

Media Inquiries: Kendra Snyder, Department of Communications
212-496-3419; ksnyder@amnh.org
www.amnh.org

February 2020
MOSAIC EVOLUTION PAINTED LORIKEETS A RAINBOW OF COLOR

NEW STUDY SHOWS HOW COLOR PATTERN EVOLUTION LETS BIRDS USE
BRIGHT COLORS FOR SIGNALING WHILE REMAINING HIDDEN FROM PREDATORS

A new study examines how color evolved in one of the flashiest groups of parrots —
Australasian lorikeets — finding that different plumage patches on the birds evolved
independently through time. The study, published this week in the journal BMC

Evolutionary Biology, helps explain why it’s possible for the birds” faces and front sides to

display a dazzling variety of colors —from vibrant ultraviolet blue only visible to other
birds to deep crimson and black —while their wings and backs tend to be the same color:
green.

“All birds need to balance being attractive to potential mates while having some
kind of camouflage against potential predators,” said Brian Smith, an associate curator in
the American Museum of Natural History’s Department of Ornithology and one of the co-

authors of the new study. “So how do lorikeets, which have a very extreme appearance, get



so colorful without being predated by lizards or hawks?”

To help answer this question, Smith and Jon Merwin, a Museum research assistant
who began the project as a student at Columbia University, took visible-light and UV-light
photos of 98 historic Museum specimens of Australasian lorikeets — those that live in New
Guinea, Australia, and surrounding archipelagos —representing nearly all of the diversity
in the group. Many birds can see in the ultraviolet spectrum, to which most humans are
blind, so the researchers used a special program that translates color into “bird vision.”
They collected data from 35 plumage patches on the birds across the face, head, back,
wings, breast, and lower abdomen. Those color data were modeled within the tree of life for
lorikeets to test whether different patches of the birds are more likely to evolve under
certain scenarios.

They found that the plumage patches that are most likely to be involved in
predation avoidance are greatly conserved across long evolutionary timescales while the
patches that are likely involved in mate recognition or courtship evolved rapidly. The
probable explanation is that when looking for a mate, it may help each species to have
different colors on the front, so they can find their own kind. But while being hunted from
above, it’s beneficial for the birds to blend in with the trees, so their backs may be adapted
for camouflage and their colorful fronts for easy recognition.

In general, the researchers identified three plumage groupings that have evolved
together through time: the face and head, the back and wings, and the breast region and
lower abdomen. This so-called mosaic evolution —where subsets of traits evolve
independently of others —underlies the extraordinary diversification of plumage colors
seen in lorikeets today.

“The range of colors exhibited by lorikeets adds up to a third of the colors birds can
theoretically observe,” Merwin said. “We were able to capture variation in this study that
isn’t even visible to the human eye. The idea that you can take color data from Museum
specimens, infer patterns, and gain a larger understanding of how these birds evolved is
really amazing.”

Color evolution is a burgeoning topic in avian biology, with previous research
conducted on birds of paradise and hummingbirds, and with a number of other studies in

progress. Smith and Merwin plan to tackle the greater parrot group (Psittaciformes) next.



Their lorikeet study will be featured in the Museum’s new exhibition The Nature of Color,

opening to the public on March 9, 2020.
Glenn Seeholzer, a research associate in the Museum’s Department of Ornithology,

is also an author on the paper.
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