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The relevance of time series in molecular
ecology and conservation biology

Jan C. Habel'*!, Martin Husemann®, Aline Finger®, Patrick D. Danley? and Frank E.
Zachos*

“... Genetic and ecological information
collected from single points in time only
represent sSnap Shots...”  Habeletal. (2013) Biological Reviews




Hintergrund

Schnelle Transformation versus

Persistenz

Keller & Waller (2002); Honnay & Jacquemyn (2007);
Angeloni et al. (2011)

Altitudinale Verschiebung

Latitudinale Verschiebung
Veranderung der Artenzusammensetzung

Zeitlicher Versatz / Time-lag

Carabus auronitens, Drees et al. (2008)
Melitaea cinxia, Orsini et al. (2008)









Veranderung von Artengemeinschaften

(non-metric multidimensional scaling, based on species incidences,
Jaccard distances)
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Augenstein, Ulrich, Habel (2012) Basic Appl. Ecol.



Contributed Paper

Butterfly community shifts over 2 centuries

Jan Christian Habel,* 1 Andreas Segerer,T Werner Ulrich,3 Olena Torchyk,* Wolfgang W. Weisser,*
and Thomas Schmitt§**

Habel et al. (2016) Conserv. Biol.
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»Tagfalter / Widderchen 1770-2013 (in Dekaden)

(Alte Aufzeichnungen, Sammlungen, Literatur)

=Klimadaten (NS, T) 1871-2013 (in Dekaden) owoy)

=Okologische Klassifikation (Habitat,
Larvenpflanzen, Dispersal) (ink et al. 1992)

*Ellenberg-Zeigerwerte (Stickstoff, Kontinentalitat)

Habel et al. (2016) Conserv. Biol.




Contributed Paper

Butterfly community shifts over 2 centuries

Jan Christian Habel,* 1 Andreas Segerer,T Werner Ulrich,3 Olena Torchyk,* Wolfgang W. Weisser,*

and Thomas Schmitt§**

Table 1. Changes in butterfly and burnet moth species richness and species gains and losses and changes in numbers of generalist species,
xerothermophilic species, and endangered species.

Species Species Species Generalist Xerothermophilic Endangered
Period richness gains losses species species species
1840-1849 117 60 39 60
1850-1859 120 8 5 60 40 62
1870-1879 123 6 3 61 41 64
1900-1909 114 8 17 59 36 61
1910-1919 63 6 57 31 27 35
1920-1929 73 32 22 29 36 4t
1970-1979 78 41 36 45 21 29
1980-1989 107 33 4 58 34 49
1990-1999 89 7 25 51 29 39
2000-2009 92 13 10 55 31 39
2010-2013 71 6 27 48 22 24

Note: Species gains and losses vefer to new species and lost species with respect to the previois study decade.

Habel et al. (2016) Conserv. Biol.




Contributed Paper

Butterfly community shifts over 2 centuries

Jan Christian Habel,* 1 Andreas Segerer,T Werner Ulrich,3 Olena Torchyk,* Wolfgang W. Weisser,*
and Thomas Schmitt§**

Prop. generalists

0.8

0.7

0.6

0.5

0.4

r’=0.45; P =0.02

1820 1870 1920 1970

Decade

2020

o
~

Prop. endang. species
o
ol

0.3

r’=0.51; P=0.01

1820 1870 1920 1970 2020

Decade

Habel et al. (2016) Conserv. Biol.




Contributed Paper

Butterfly community shifts over 2 centuries

Jan Christian Habel,* 1 Andreas Segerer,T Werner Ulrich,3 Olena Torchyk,* Wolfgang W. Weisser,*
and Thomas Schmitt§**

0.8 -

Evenness
o o
o N D
| |
© I
O

Decade
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Parallele Trends innerhalb und au Rerhalb
von Naturschutzgebieten

2 -

.
=,
2
~
o
[ e e ey e g RS a
&
%)
=
W
q 27
w
a
2 = I
|
' g
I 8
&)
) o 3
| _@o E
B o e e e e e e e e }T-""’ - ====x Q
i )
1 | =
Q 1970's * 9 d &
) @ 2010's I
L] ] I ] Il ] 1
-4 -3 -2 -1 0 1 2







Treiber des R Uckgangs

Genereller Trend: Verlust von Arten, mit zunehmender
Geschwindigkeit

Habitatgeneralisten: konstant (Tagpfauenauge, Kleiner Fuchs,
GrolRes Ochsenauge, Schornsteinfeger, Rotkolbiger Braundickkopf)




Treiber des R lckgangs

Magerrasenspezialisten rucklaufig: Verbuschung,
Stickstoffeintrage, Pestizidverfrachtung

(Kleines Ochsenauge, Berghexe, Roter Apollo, Regensburger Gelbling, Krainer
Widderchen)










Larvalokologie mit

hochauflosenden Luftbildern

Habel et al. (2016) Landscape Ecology



Larvalokologie mit
hochauflésenden
Luftbildern

r=0.58
P<0.001

Egg density
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Habel et al. (2016) Landscape Ecology



Larvalokologie mit
hochaufldsenden
Luftbildern

r=0.58
P<0.001
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Habel et al. (2016) Landscape Ecology



Treiber des R Uckgangs

Besucher fallen aus: Verlust von Habitaten

(Moorarten wie Grol3er Heufalter, Hochmoorgelbling, Lila Goldfalter)




Treiber des R Uckgangs

Globale Faktoren — Klima (Verpilzung)
(Weil3bindiger Mohrenfalter, Dukatenfalter, Grol3er Eisvogel)
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Elobal Change Biology

Global Change Biology (2011) 17, 194-205, doi: 10.1111/§.1365-2486.2010.02233.x

Global warming will affect the genetic diversity and
uniqueness of Lycaena helle populations

JAN CHRISTIAN HABEL*7 1, DENNIS RODDER} THOMAS SCHMITTfand
GABRIEL NEVES§
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u.a. Habel et al. (2011) J Zool Sys Evol Res 49: 25-31;
Habel et al. (2010) Biol J Linn Soc 101: 155-168;
Finger, (...), Habel (2009) Ecography 32: 382-390.
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Population size of L. helle in Europe (%)
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Treiber des R Uckgangs

Lokale Faktoren — Landschaftskonfiguration (Kleine
Lebensraume, hohe Isolation — Matrixeffekt, Dispersal,
Spezialisierungsgrad — Abundanz)
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ECOLOGY

Butterfly communities under threat

Butterfly populations are declining worldwide as a result of habitat loss and degradation

A i Thomas (2016) Science 353:216-218.




Schmetterlingsgemeinschaften und
Landnutzungsintensivierung

Historical landscape with abundant species-rich ecosystems

Mobile generalist species Sedentary generalist species Specialist species
Undemanding larval habitat Live in discrete (closed) Sedentary with closed populations
Mobile (open) populations ‘ ‘ populations and specialized larval requirements
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Thomas (2016) Science 353: 216-218



Schmetterlingsgemeinschaften und
Landnutzungsintensivierung

Loss of breeding habitats and isolation of remnants post 1900
Sedentary species (80%) often fail to recolonize vacant patches after local extinction
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Thomas (2016) Science 353: 216-218



Schmetterlingsgemeinschaften und
Landnutzungsintensivierung

Moderate climate warming

Degradation of surviving patches negates or amplifies
Caterpillar niches Specialists Common generalists niche shifts
shift or disappear lose habitat may increase
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Thomas (2016) Science 353: 216-218; Reply: Habel & Schmitt (in press) Science
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