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PROJECT STATUS: The goal of this study is to quantify, both spatially and temporally, the 
sources and fates of phosphorus (P) and nitrogen (N), their effect on aquatic life, and the relative 
effects of various land-use types on HABs. In addition to the information provided below, 
progress updates can be found at: https://u.osu.edu/strive/field-photos/nitrogen-and-phosphorus-
dynamics-in-agricultural-forested-and-urban-landscapes-ohio/. 
 
Significant progress to date has included: 
 
1. Previously, we had modelled and simulated spatial patterns of potential nutrient leaching based on 
a default setup of the SWAT watershed model. Our current focus is on calibrating the model in 
reference to the limited availability of in-situ measurements. The level of success achieved in the 
model-based understanding of nutrient fates also depends greatly on the reliability of land-
management data entered into the SWAT model, another challenge to be tackled due to the lack of 
reliable data. Overall, the simulation results of water chemistry obtained so far captured the spatial 
pattern reasonably well but with large uncertainties in temporal dynamics. To better leverage the 
model as a complementary tool to our field-based sampling, we are currently focused on tuning and 
calibrating the model to reconcile the model and field-based results, at least at a coarse spatial level. 
 
 

 
 
Figure 1. Summer stream sampling, 2017. (a) A total station was used to record channel morphology 
at three transects along each wadeable stream reach. (b) Fish samples were sorted in the field, with a 
subset of each species caught being saved for nutrient analysis. (c) O18 phosphate isotope samples 
were collected at each stream and reservoir site. (d) Invertebrate samples were collected with either a 
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surbur sampler or Ekman sampler depending on water depth and substrate at each site. (e) Algae was 
scrubbed from rocks in wadeable streams. 
 
2. Spring collection at the stream and reservoir study sites was conducted in April and May 2017, 
while summer sampling was conducted from July thru September 2017. Geomorphology of each 
stream was examined using a total station to mark distance and elevation changes throughout the 
extent of each stream reach (Figure 1a).  Fish samples (Figure 1b) were identified in the field and a 
subset were kept for tissue nutrient analysis. In addition to water samples that were collected for 
nutrients analysis (total nitrogen, total phosphorus, nitrate, ammonia, and orthophosphate), 40 L of 
water was collected per site for O18 phosphate isotope analysis (Figure 1c). Invertebrate and 
periphyton samples (Figure 1d and 1e) collection occurred during both spring and summer sampling 
events.  
 
 
3. In the laboratory, invertebrate samples continue to be sorted to remove debris and isolate 
invertebrates for fall 2016, spring 2017, and summer 2017 sample events by undergraduate 
assistants.  A graduate student is currently identifying invertebrate samples from a portion of Hoover 
Reservoir and streams. A subset of summer 2016 invertebrate samples were identified by Rhithron 
Associates, Inc. 
 
 
4. ISCO automated samplers were deployed in spring 2017 (Figure 2a).  ISCO samplers collect 
water samples on a daily basis throughout spring, summer, and fall to quantify the sediment load 
in the water column (Figure 2b).  Suspended solids are filtered out of water column samples to 
determine daily sediment load (Figure 2c).   
 

 
 

Figure 2. (a) ISCO automated samplers for collection of (b) sediment load in the water column. 
(c) Samples are filtered in the lab to determine sediment load. 
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5. Analysis of data collected during summer 2016, fall 2016, winter 2017, and spring 2017 
sampling events is underway. A summary of seasonal water chemistry changes can be found in 
Figures 3, 4, and 5.   A summary of summer 2016 macroinvertebrate data can be found in 
Figures 6, 7, and 8. 
 

 
 
Figure 3. Seasonal water chemistry changes in the streams flowing into Burr Oak Lake, whose 
watershed is predominately forested.  Significant seasonal differences were seen (bold values in 
the table) for total phosphorus, phosphate, and nitrate.  Lines extending from bars on the graph 
represent standard error.  Different letters (a, b, A, B) above bars represent significant differences 
among seasons for each nutrient. Bold values in table indicate significance.   
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Figure 4. Seasonal water-chemistry changes in the streams flowing into Hoover Reservoir, 
whose watershed is mixed use.  Significant seasonal differences were seen (bold values in the 
table) for total nitrogen and nitrate.  Different letters (a, b, A, B) above bars represent significant 
differences among seasons for each nutrient. Lines extending from the bars on the graph 
represent standard error.   
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Seasonal water-chemistry changes in the streams flowing into Indian Lake, whose 
watershed is predominantly agricultural land.  Significant seasonal differences were seen (bold 
values in the table) for total phosphorus, total nitrogen, and nitrate.  Different letters (a, b, A, B) 
above bars represent significant differences among seasons for each nutrient. Lines extending 
from the bars on the graph represent standard error.   
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Figure 6.  Mean (+/- Standard Error) diversity of benthic macroinvertebrates in each watershed 
from summer 2016. Hoover Watershed – Mean: 1.57, n = 11, SD: 0.53, SE: 0.16.  Indian Lake 
Watershed – Mean: 1.70, n = 11, SD: 0.60, SE: 0.18.  Burr Oak Watershed – Mean: 1.55, n = 6, 
SD: 0.40, SE: 0.16. 
 
 

 
 
Figure 7. Mean (+/-SE) percentage of EPT taxa within macroinvertebrate sample from summer 2016 
from each watershed. EPT taxa represent species that are part of the orders Ephemeroptera 
(mayflies), Plecoptera (stoneflies) and Trichoptera (caddisflies). These three orders contain species 
that are sensitive to water quality and indicative of impairments in stream ecosystems. Hoover 
Watershed – Mean: 25.65, n = 11, SD: 28.57, SE: 8.62.  Indian Lake Watershed – Mean: 14.70, n = 
11, SD: 23.49, SE: 7.08.  Burr Oak Watershed – Mean: 5.17, n = 6, SD: 4.83, SE: 1.97. 
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Figure 8. Mean (+/-SE) percentage of predatory macroinvertebrates within the 
macroinvertebrate samples from summer 2016 from each watershed. The percentage of predators 
incorporates trophic structure that can indicate aspects of environmental condition. Specifically, 
the percentage of predators declines with declining environmental condition. Hoover Watershed 
– Mean: 7.36, n = 11, SD: 8.98, SE: 2.71.  Indian Lake Watershed – Mean: 11.86, n = 11, SD: 
13.61, SE: 4.10.  Burr Oak Watershed – Mean: 22.87, n = 6, SD: 18.94, SE: 7.73. 
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Freshwater Science Annual Meeting, June 2017. Raleigh, NC. 
 

FY17 Sampling Timeline: Spring samples were collected from April-May.  Summer sampling took 
place from July-September. Fall sampling is scheduled for October 15-November 15. Additional 
water-quality and nutrient sampling will occur at approximately bimonthly intervals between major 
sampling events. Water-column sediment load collected using the ISCO samplers will occur at 24-
day intervals starting at spring deployment until the end of fall sampling. Parameters that have been 
or will be measured at each major sampling event can be found in Table 1. Laboratory analysis, 
watershed modeling, and statistical analysis are on going.  
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Table 1. Parameters measured or to be measured at each major sampling event.  Parameter still to be 
measured are marked by an X. 
 
Parameters  Spring Sampling  Summer Sampling  Fall Sampling  
Water Quality  Completed Completed X 
Water Nutrients  Completed Completed X 
Phosphate Isotopes   Completed X 
Invertebrates  Completed Completed X 
Algae  Completed Completed X 
Fish  In Progress  
Geomorphology  Completed  
 
 
Budget: We are on track relative to spending.  
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