Tracing Planktonic Colonization and
Community Structure in Freshwater
Lakes from Paleo-ecological Records

Mike Allen, PhD
Sea Grant Fellow

University of lllinois at Urbana-Champaign
9 June 2010 :



2. Prolonged dormancy in Daphnia populations
3. Daphnia genetic structure and adaptation
4. Historical community and trait structure
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Smaller species
(< 1.5 mm)

Larger species
(>2 mm)

Daphnia pulex,

Ceriodaphnia D. ephemeralis

Bosmina, Ceriodaphnia
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parvula, Bosmina,
Ceriodaphnia,
Diaphanosoma

Y

D. pulicaria, D.
dentifera
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e How are current communities structured?

 Reconstructed historical community structure

— How has community structure changed through
time?

— What explains community structure changes?
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http://home-4.tiscali.nl/~t936927/folio/1/galleryframe4.html�
http://www.uv.es/~ciros/zoopl_en.html�
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May Temperature — Depth Profiles
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May Temperature — Depth Profiles
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Question: How are current
communities structured?

Is 50 years long enough for communities to look “typical”?



Proportion of total water column abundance
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Spring Community Ordination
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Current communities are largely
structured by physical / biological
properties of lakes, but differences

remain within lake classes and
among years



structure changed through
time?

Sediment Core
Sampling



Reconstructed Historical Community Structure:

How has community
structure changed through
time?

Sediment Core
Sampling

ldentify cladoceran
remains in sediments
and calculate ephippial
abundance per cm




Reconstructed Historical Community Structure:

How has community
structure changed through
time?

Sediment Core
Sampling
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abundance per cm




Example: Inland Sea
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Example: Inland Sea
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e Shallow lakes are
distinct

e Each lake had very
different colonization
histories

* Boom and bust cycles

What explains community s «Species composition 1@5?
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Community analysis: Paleo-ordination

Q: What explains community structure changes?
History or physical environment

Goal: plot community composition in multiD
space and track changes through time
e Community dissimilarity index (Bray-Curtis)

— 10 year intervals to average over interannual
variation
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Paleo-ordination
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e Community changes through time... increase
in community similarity

e Different trajectories between Deep and
Moderate depth lakes




Mantel R

0.2 7

0

0.2

*

0 0-10 11-20 21-30 31-40

Years before present

priority effects

tested by Spatial
Structure



grouping

Ecological sorting —
structure determines
species composition
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Conclusions

 Current communities largely structured by
physical limnology of lakes

 Yet communities are unique, and the history
of colonization and community formation has
influenced community composition through
time
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Example: Inland Sea
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Colonization History
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Colonization History

1927 1968 1928 1980 1949
Clear 1926 1928 1926 1987 1996
Deep 1959 1969 1980 1985 1971
Emerald 1926 1964 1926 1963 1959
High 1926 1950 1939 1967 1998
inland 1926 1927 1927 1927 1931
Long 1927 1 1 3 4

Sports 1953 1954 1954 1963 1966



Temperature — Depth Profile May 2007
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Community Analysis:
Problems with paleorecord

e Variation from year to year in investment in sex for
each species

 Sedimentation rate likely varies through time and

among lakes
5 Ephippia (m-2)
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