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novelty

network thinking
historical data reuse
reproducible science
embraced variation in natural systems

explored many explanations



challenge

" . _"‘ .Ag‘..

90% of flowering plant species rely on animals



food from plants pretty useful

secondary and Indirect support from flowering plants critical




methods

repeated sampling completed in the late [880s
26 spring-blooming plants and 109 pollinating bees
collected pollen grains on C. virginica

[iImportant floral resource locally]
[6 visiting bee species]



nearly perfect observational natural experiment

long-term
same methods

‘natural’ changes included
+2C
land conversion
shift In species



approach also focussed on connections between species
and not just counts



red = extirpation
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24% of Interactions remain
>50% of bees extirpated

lost specialists, parasites, and cavity nesters
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vellow



41% lack of spatial co-occurrence
temporal co-occurrence (l.e. phenological mismatches)

or

both



Bee species richness
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more Visits to fewer species of flowers by
fewer remaining species locally



Proportion of Claytonia virginica pollen grains
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even though more visits, lower efficiency of pollen transfer

this I1s a critical ecological change



Proportion of interactions

a total of 10 null models tested
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bio4denviro connection

biodiversity > interactions > function > change



tools

cltizen science
data reuse
null models

many others In this emc2 domain



implications

there Is hope because networks can adapt
but numerous other critical ecological dimensions
changed including timing, redundancy, diversity,
and non-random loss from the region



