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Lifeinthedirtishard. And
climate changeisn'thelping

Heat and drought are taking a toll on the tiny soil creatures that help to lock away
planet—warmlng carbon, according to anew analysis

SOFIA QUAGLIA

hey're dirt-dwelling inverte- P

brates, but, in a sense, they're
the real backbone of Earth'’s
carbon cycle.

Thousands of species of

mites and springtails, livingin |

soil all around the world, provide a crucial
service by munching organic matter like
fallenleavesandwood, transferringits plan-
et-warming carbonintothe groundandre-
leasing nutrientsthathelpnew plants grow.
But now, a new analysis that combined
data from 38 differentstudiesonthe organ-
ismssuggests thatdroughtinsome partsof
the world, often supercharged by climate. -
change, are killing them off at alarming
rates. “Itis important to take care of these
critters in particular because we know so
little about them,” said Ina Schaefer, a soil
| invertebrateecologyresearcheratthe Uni-
versity of Gottingenin Germany.
Whilesome of these organisms live deep
within the soil, others spend most of their
lives scuttling around on the surface. Sci- |
entists don't ful]y understand mcﬂy how
they break down decaying organic matter,
butnewmolecularresearch shows spring-
tails actually have special genes for the job.
(That's not their only talent: Some spring- -
tails are about the size of a grain of sand
and can fling themselves into the air like
circus acrobats, spinning up to 500 times
persecond. Scientiststhinkitcouldbeaway
to escape predators.)
Mitesandspringtailshavenotbeenwide-
. lystudied, despitetheirimportance, butsci-
; entistsdoknow thatsomeof thesoft-bodied
 creatures are very sensitive to moisture in
. their environment.

" ariditythey,t00,candryup, shriveland ie.
On average, their populations shrink by a
whoppmg39% duringlongstretcheswith-
out rain, according to the analysis, which
waspublished thismonthinGlobal Change
Biology. And, themoresevere thedryspell,
themoreseverethereductionintheirabun-
dance, said Philip Martin, a researcher at
the Basque Centre for Climate Change in
Leioa, Spain, and one of the lead authors
of the study. Under extreme conditions,

‘you ;elosmgwaymorethan justthat 39%

When the soil dries up during times of

ez-De Lebn, a doctoral candidate in ter-  which is what
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Varlous specles of mites, Includlngone inthe larval state at bottom rIght.There are
roughly 20, OOOkIndsofwohnsdown Inthe dirt. NyT

abundance of springtail populations is tumfor Iet‘ssay,oneweek twoweeks, one
broadlylinked toheat. Each degree of Cel-  month, tlusaﬁ'ectsthemdxrecdy Probably
sius increase in temperature corresponds asmuchasthelack of moisture does!
with a drop of springtail populations by Droughq also change and shrink the
almost10%,accordingtoa 2023 analysis. populations of fungi living in the soil, ac-
“They really do bad,” Gerard Mardn- cordingto research,pubhshezldiuJanua:lyy
springtails predominan
‘restrial ecology at the University of Bern feedon. £
in Switzerland, said of springtails dus
heatwaves.“lftherem-everyhjghtempera vourofsoxl dwe[le;s, :

A il

Yet.tﬁerea}eafewfadorsplayhgmfa- <

Generally, mites do better in heat than
springtails, and studies suggest that some
springtail species are better than others
at withstanding heat and dryness. When
times get tough, some invertebrates will
move further down into the soil or travel
out to more moist spots in their surround-

% ings,say,underarock. And,otherswill pick

up new diets and tweak their preferences.
And, theeffectsof climate changearen'’t
the same the world over. An increased
temperature of, say, 4 degrees Celsius and
decreased soil moisture by 20% will have a
different effect on a mid-latitude desert, a
high-latitude peatland, ora tropical forest,
according to Zoé Lindo, a soil biodiversity
expertat the University of Western Ontar-
‘io. Her research has shown that different

. combinationsof warmingandwetting,and
+ dryingand cooling, affectsoil communities

differently. “Many different components

_ interactinways thatare constantly chang-
- ing,” Lindo said, and these all affect“the
‘richness, abundance, and composition of

soil biodiversityallatonce.”

It’s also important to note that, while . -

someareas will experiencemoredroughts
astheclimate changes, othersare expected
tosee more abundant rainfall.

Thereare morethan 12,000 knownspe-
ciesoforibatid mitesand9,000-something
species of springtails, but scientists think
those numbers might represent just 20%
of their global species richness.

Thatlackofinformationmightbethebig-
gestproblem facingsoilinvertebrates.More
than halfofthe planet’sbiodiversityissome-
where below our feet. In addition to mites,
whicharearachnids,and springtails, which
used to be classified asinsects but now have
their own group called collembola, there
are about 430 million species of bacteria,
almost6millionspeciesoffungiandroughly
20.00Qldndsofwommdowninmedirt.

But there’s a dearth of data for several
large chunksoftheplanet. Because wedon't
fully understand how each species is con-
tributing to the ecosystem, we don't know
whatmghtbappen ifwelosethem.

Soxlhasbgenhlmablackbox."smdl.e-
uaa Pfrez Izqmerdo, a terrestrial ecosys-
tems

atthe
Climate Change in Spain who worked on

t.gasmox:tt‘hsstudy anlwerenowstamqg
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