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ABSTRACT METHODS

Artificial lighting at night (ALAN) has become a pervasive 0 ) 3 OBJECTIVE 1 (ALAN effects on stream productivity and respiration)

environmental stressor at a global scale. Current i Vi oo _ o o

research suggests that ALAN may impair individuals and Whole-stream gross primary productivity (GPP) and ecosystem respiration (ER)
popu|ati0ns in freshwater systems, but little research to Q.. ﬂoo * Collect dissolved oxygen (DO) and Ilght Intensity data every 5 min for 24-48 h

date addresses effects of ALAN on stream ecosystem  Use DO data or modeling to estimate reaeration coefficient (K)

functioning. We examine impacts of a range of \ 4L * Estimate GPP and ER using reverse modeling based on the fundamental metabolism equation:
nighttime light intensities and spectral compositions on Ao 0 o T O % GPP  ER

stream metabolism, with goals of: (1) observationally
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assessing changes in stream metabolism over 12

effects on leaf-litter decomposition)
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months in streams exposed to long-term street-lighting,

Zimmer Blacklick .
Estates Brice

using the streamMetabolizer R package?3
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L e Senthic primary productivity an stancing stock  acroinvertebrate shredder
(3) identifying mechanisms underlying leaf-litter Figure 2. !Eleven stuo!y sites are .dis.tribut.ed throughout the Columbus, OH Estimate .ent IC algdl primary pro UCt'V_'ty a'Se on  Experimentally expose macroinvertebrate
- , metropolitan area. Light varies in intensity, type (e.g., LED, HPS), and spectral rate of periphyton growth on unglazed tiles using ash- shredders to a suite of ALAN light
decomposition changes (laboratory and field composition across sites. free dry mass (AFDM) and chlorophyll-a content intensities and spectral compositions in

experiments). Early data suggest that benthic primary

. . : . : e Estimate periphyton standing stock using AFDM and the laboratory
productivity and P:R ratios may increase at relatively | |
T e chl-a content of samples taken from natural substrate S Viesgule sesedEiad] i 6 et e
diatom growth under ALAN and a field study Substrate-specific microbial respiration breakdown by shredders
investigating the contribution of aquatically-derived * Measure oxygen consumption rate of leaf litter and
energy to aquatic invertebrate consumers. We fine benthic organic matter samples in the laboratory Insectivorous fish

 Experimentally
exclude fish from
half of leaf packs in

anticipate a reduction in respiration and leaf-litter
decomposition rates under ALAN (the latter via top-
down controls) and a short time lag in convergence with

Leaf-litter decomposition

e Measure rate of leaf-litter breakdown over the course
of 3-6 weeks in the field

o«
A
e i S

metabolic rates observed in dark (control) systems after Criteria field leaf-litter
light removal. Understanding consequences of ALAN for | « Dark reach upstream of light reach Light removal
key ecosystem processes will be critical to developing | f * 1 —12luxaverage across light reach * Remove or cover light at a

integrative stream management plans.

breakdown study
e Compare breakdown 1 ,
rates across light
regimes and fish

e > 30 m reaches .
subset of sites after 12 months

e Continue to collect all data for

Figure 3. Study sites are exposed to existing light sources (e.g., street lights, an additional 6 months treatments
parking lot security lights). Unlit upstream reaches and lit downstream  Compare to paired unlit
reaches are paired for future analysis and comparison.
reaches
PRELIMINARY RESULTS Aquatically-derived energy contribution SIGNIFICANCE & APPLICATION
: . . * An observational study showed that aquatically-derived (i.e., . :
Primary productivity . L * Increasingly, research shows that ecosystem functions
: - originating from aquatic primary producers) energy are better indicators of overall stream integrity and
* In an.exp.erlmer?t.al laboratory SthdV using a range of contribution to aquatic invertebrate communities increased o th o -6 yd
Figure 1. World map of artificial sky brightness relative to LED light intensities (0-12 lux), diatom GPP increased at the highest category of light intensity (2.1-4.0 lux).1° water qya Ity than corl\S/entlona community an
average natural sky brightness (assumed to be 174 pcd m2). from control levels under the low light level treatment _ . population measures.
Colors indicate fraction above natural brightness.? (2-4 lux).24 * This may suggest a shift from Stre.am he'.cerot.rophy (P:_R.<1) * Findings from this study will be translated into best
to autotrophy (P:R>1) under relatively high-light conditions. management practices and applied directly to the
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