Biogeochemical shifts and zooplankton

responses in northeastern lakes:

The success of acid recovery, complexity of biological
recovery, and value of long-term monitoring



US EPA — RLTM
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US EPA — TIME lakes in
NY and New England
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ELS Lakes: Anthropogenic sources of
salt complicates regional patterns of
recovery from acidification
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Anthropogenic sources of salt

complicates regional patterns of
recovery from acidification

* Cation exchange in soil releases Ca + Mg to lakes

* Ca + Mg base cations buffer acidity



What about
zooplankton?
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Cladoceran

species have
high Calcium
requirements

Jeziorski et al., 2008



* VVertical zooplankton tows
from 143 lakes in the
Northeast in 1986 and 2004

* Abundance counts and body
length estimates



Questions:

* Did zooplankton body size
increase?

* Were increases driven by
biogeochemistry?

Body size ~ ANC, pH, DOC, Ca + Mg, Cl, SO,*



Questions:

* Was community composition
driven by variability in water
chemistry?

* NMDS

* ANOSIM

* Mantel

* Indicator species test
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Did zooplankton
body size
increase?

Average body
lengths increased
significantly from
between 1986 and

2004 (p<0.001)
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Were increases
driven by
biogeochemistry?

Variability in Ca + Mg
explains variability in
Daphnia spp. (p<0.1)
in salt affected lakes

Average body length (mm)
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Larger bodied
Daphnia species
have higher Ca
requirements than
smaller bodied
Daphnia

Calcium content of zooplankton species

Jeziorski & Yan, 2006



Was community
composition driven
by variability in
water chemistry?

Ca drives variation in
community and
Daphnia are associated
with high Ca sites



Was community
composition
driven by
variability in water
chemistry?

Significance tests implicate SO, and
ANC class as most important drivers
of community variability (p< 0.001)



* Reduced acidity, increasing Ca
elicited changes in the zooplankton

community

* Zooplankton size increased overall; Daphnia
size increased with calcium

* Lake acidity affected zooplankton
community structure in 2004 cross-lake
comparison

* Biological recovery from
acidification is confounded by other

biogeochemical change

e Chloride and calcium increased in lakes near
roads and development

* Novel climate, land use, and chemistry
preclude return to pre-acidification status
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