Climate Change Outruns Evolution
by Russell McLendon
July 30, 2019 –  Nature doesn't like to be rushed.  But to keep up with climate change, many animals, including most vertebrates, will need to evolve 10,000 times faster than they have in the past, a study suggests.
Man-made climate change — fueled by excess greenhouse gases in the atmosphere, especially CO2 — is expected to raise global temperatures by up to 10.8°F (6°C) within the next 100 years.  That will transform many ecosystems in just a few generations, forcing wildlife to either evolve quickly or risk extinction.
Published online in the journal Ecology Letters, the study concludes that most land-based vertebrate species evolve too slowly to adjust to the dramatically warmer climate expected by 2100.  If they can't make high-speed adaptations or move to a new ecosystem, many terrestrial animal species will cease to exist, the researchers report.
"Every species has a climatic niche, which is the set of temperature and precipitation conditions in the area where it lives and where it can survive," co-author and University of Arizona ecologist John Wiens says in a university press release.  "We found that, on average, species usually adapt to different climatic conditions at a rate of only about 1°C per million years.  But if global temperatures are going to rise by about 4° over the next 100 years, as predicted by the Intergovernmental Panel of Climate Change, that is where you get a huge difference in rates.  What that suggests, overall, is that simply evolving to match these conditions may not be an option for many species.
Evolutionary Family Trees Offer Clues
Along with Ignacio Quintero of Yale University, Wiens based this study on an analysis of phylogenies, or evolutionary family trees.  These show how species are related and how long ago they split from a shared ancestor.  Wiens and Quintero studied 17 animal families representing the major extant groups of land vertebrates — including mammals, birds, snakes, lizards, salamanders and frogs.  They then combined these phylogenies with data about each species' climatic niche, revealing how quickly such niches evolve.
"Basically, we figured out how much species changed in their climatic niche on a given branch.  And if we know how old a species is, we can estimate how quickly the climatic niche changes over time," Wiens explains.  "For most sister species, we found that they evolved to live in habitats with an average temperature difference of only about 1 or 2°C, over the course of 1 to a few million years."
"We then compared the rates of change over time, in the past, to projections for what climatic conditions are going to be like in 2100, and looked at how different these rates are," he adds.  "If the rates were similar, it would suggest there is a potential for species to evolve quickly enough to be able to survive.  But in most cases, we found those rates to be different by about 10,000-fold or more.  According to our data, almost all groups have at least some species that are potentially endangered, particularly tropical species."
Some animals will likely be able to survive without evolutionary changes, the researchers point out, either by adopting new behaviors or by chasing their favorite climate across the landscape.  Those strategies will only work in limited circumstances, though.  Species will need fallback food sources, for example, and flexible habitat options.
Those That Can Change, Do
To find out more, another research team looked at these adaptive responses more carefully.  A group of 60 researchers reviewed 10,090 abstracts and extracted data from 71 studies reported in 58 relevant publications.  Their findings, published in Nature Communications, showed a lot of animals adjusting to climate change.  But as with the previous study, the question mark remained: Are they changing fast enough?
Many of the studies focused on birds.  They are relatively easy to study, because we have a broad window into their behavioral, like how early they breed and if they move up their nesting time to coincide with the presence of more bugs.  But digging into that data makes it clear that those behavioral changes certainly help, but they are not happening fast enough.
As lead author Viktoriia Radchuk of the Leibniz Institute for Zoo and Wildlife Research told Matt Simon of Wired, "We're experiencing something on the order of 1,000 times faster change in temperature than what was seen in paleo times….  There are limits to these adaptive responses, and the lag is getting too big."
www.mnn.com/earth-matters/climate-weather/blogs/climate-change-outruns-evolution-study-finds
