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organized spatial patterns in ecological systems _ 3 2 Bt ab
Quan-Xing Liu*®", Arjen Doelman®, Vivi Rottschifer, Monique de Jager?®, Peter M. J. Herman?, Max Rietkerk?, azsl:: I l’l’ — C _ C _ y V C E{%%%ﬁb

and Johan van de Koppel™®

- -
" “Department of Spatial Ecology, Royal Netherlands Institute for Sea Research, 4400 AC Yerseke, The Netherlands; '_’Aquati; Microbiology, Institute for D e nS Ity -d e p e n d e nt m otl 0 n Cre ateS patte rn S .
" Biodiversity and Ecosys tem Dynamics, University of Amsterdam, 1090 GE Amsterdam, The Netherlands; “Mathematical Institute, Leiden University, 2300 RA
..

Leiden, The Netherlands; “De epartment of E vironmental Sciences, Copernicus Institute, Utrecht University, 3508 TC Utrecht, The Netherlands; and
EComm nity and Conservation Ecology Group, Centre for Ecological and Evolutionary Studies, University of Groningen, 9700 CC Groningen, The Netherlands
Edited by Simon A. Levin, Princeton University, Princeton, NJ, and approved June 10, 2013 (received for review December 20, 2012)
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SCIENCE ADVANCES | RESEARCH ARTICLE 2021 Feb.

ECOLOGY

Fairy circles reveal theresilience of self-organized
salt marshes

Li-Xia Zhao"*3, Kang Zhang?, Koen Siteur>*, Xiu-Zhen Li'?3,
Quan-Xing Liu"*3*, Johan van de Koppel*°*

Spatial patterning is a fascinating theme in both theoretical and experimental ecology. It reveals resilience and
stability to withstand external disturbances and environmental stresses. However, existing studies mainly focus
on well-developed persistent patterns rather than transient patterns in self-organizing ecosystems. Here, com-
bining models and experimental evidence, we show that transient fairy circle patterns in intertidal salt marshes
can both infer the underlying ecological mechanisms and provide a measure of resilience. The models based on
sulfide accumulation and nutrient depletion mechanisms reproduced the field-observed fairy circles, providing a

ECOLOGY R)
RESEARCH ARTICLE | BIOPHYSICS AND COMPUTATIONAL BIOLOGY

Check for
updates

Self-organized sulfide-driven traveling pulses shape seagrass
meadows

Daniel Ruiz-Reynés®* (), Elvira Mayol®, Tomas Sintes®@, Iris E. Hendriks®, Emilio Herndndez-Garcia®@, Carlos M. Duarte®®{, Nuria Marba®,
and Damia Gomila®'

Edited by Ehud Meron, Ben-Gurion University of the Negev - Sede Boger Campus, Midreshet Ben-Gurion, Israel; received September 21, 2022; accepted
December 7, 2022, by Editorial Board Member Herbert Levine
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HBULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA

VoL 67, PP, E33-868, 4 FIGS., 7 PLS. JuLy 1088 NATURE 2 VG— 361 . 14 JANUARY 1993
CLASSIFICATION OF PATTERNED GROUND AND REVIEW OF Num erical Simulation Of self. —

SUGGESTED ORIGINS

— organized stone stripes

ABSTRACT

B. T. Werner™ & B. Hallett
Patterned ground, which cccurs principally in polar, subpolar, and alpine regions,
is broadly classified into sorted and nonsorted varietics of drcles, nets, polygons, steps,

: ; * Center for Coastal Studies 0209, Scripps Institution of Ocearf®
BrATEMERS SN SRoimEaSs Dt i La Jolla, California 92093-0209, USA :
earliest hypotheses of patterned-ground origin

= 1 Quaternary Research Center, AK-60, University of Washingtors
is that nonsorted polygons are the result of wgsh,ngmnygslg& USA
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Ice needles weave patterns of stones in
freezing landscapes

Anyuan Li*?©®, Norikazu Matsuoka®, Fujun Niu®?, Jing Chen?, Zhenpeng Ge®®, Wensi Hu'®, Desheng Li¢,
Bernard Hallet", Johan van de Koppel®, Nigel Goldenfeld“®, and Quan-Xing Liu (X|3¢)**'®

?Key Laboratory of Rock Mechanics and Geohazards of Zhejiang Province, College of Civil Engineering, Shaoxing University, 312000 Shaoxing, China;
PFaculty of Life and Environmental Sciences, University of Tsukuba, Tsukuba 305-0006, Japan; ‘State Key Laboratory of Frozen Soil Engineering, Northwest
Institute of Eco-Environmental and Resources, Chinese Academy of Sciences, 730000 Lanzhou, China; 9South China Institution of Geotechnical Engineering,
School of Civil Engineering and Transportation, South China University of Technology, 510641 Guangzhou, China; *School of Ecological and Environmental
Sciences, East China Normal University, 200241 Shanghai, China; 'State Key Laboratory of Estuarine and Coastal Research, East China Normal University,
200241 Shanghai, China; “State Key Laboratory of Ocean Engineering, Shanghai Jiaoc Tong University, 200240 Shanghai, China; hDepartment of Earth and
Space Sciences and Quaternary Research Center, University of Washington, Seattle, WA 98195; 'Royal Netherlands Institute for Sea Research and Utrecht
University, 4400 AC, Yerseke, The Netherlands; 'Groningen Institute for Evolutionary Life Sciences, University of Groningen, 9700 CC Groningen, The
Netherlands; and “Department of Physics, University of lllinois at Urbana—Champaign, Urbana, IL 61801

Edited by Andrea Rinaldo, Ecole Polytechnique Federale de Lausanne, Lausanne, Switzerland, and approved August 26, 2021 (received for review June
9, 2021)
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Self-organized mud cracking amplifies the resilience of
an iconic “Red Beach” salt marsh

Kang Zhang'?*t, Jiaguo Yan***°1, Qiang He®, Chi Xu’'®*, Johan van de Koppel*®, Bo Wang’,

Baoshan Cui**, Quan-Xing Liu
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Building big dream machines, and self-organizing ——
landscapes Fairy circlesresilient
e toclimatechange

THE most famous so-called fairy
circles are grass-ringed patches

How fairy circles form in Shanghai's salt marshes

Competition for nutrients drives these fleeting patterns

o m e e

v ofbarren earth found in Namibia - X ,
and Australia. Their lesser-known  centre samples also had less others, The researchers’ models
in cousins - transient rings of grassy  available soil nitrogen, which show that ecosystems with
plants found in Chinese salt can limit plant growth. transient rings recover from
n marshes - could help explain why Thesevariations are caused by disruptions like environmental
| such patterns naturally formand  the growth and decompositionof  stress-alack of oxygen in the
<] storecent may indicate ecosystem resilience  the plants. The team's computer sediment, for example - to their
hcﬁms to climate change. models show that both nutrient previous state twice as quickly as
e Li-Xia Zhao at East China Normal  depletion and rising sulphide those with persistent ring patterns
n birds that University and her team took levels would lead the vegetation (Science Advances, DOI: 10.1126/
tlast century, sediment and plant samples from  inthe centre to die first, as that is sciadv.abe1noo). Bethan Ackerley
e passenger
IWL weren't Biology Animal behaviour
acline, suggests

M se — 19

First up this week, a story on a builder of the biggest machines. Producer Kevin McLean talks with Staff
Writer Adrian Cho about Adrian’s dad and his other haby: an x-ray symchmtron,

Spidersbagbig prey
thankstosilk trick

SOME spiders take on animals that
are far larger than they are. To stop
such prey from running away, they




Email: gx.liu@sjtu.e
Web: quan-xinglab.org

SHANGHAIL JIAO TONG LUINIVERSITY
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