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Summary 
 
Long-term studies are important in assessing how ecosystems change over time, are affected by 
changes, and how they are impacted by human decisions. Many of the environmental changes 
detected by long-term studies are not noticeable through shorter studies. Long term studies can 
also lead to discovery of causes and consequences of said changes and can be used to test 
treatments and various management plans. The information obtained for the research is also 
useful in helping to forming conservation, management, and policy decisions.   
 
One of the biggest obstacles in these types of ecological studies is the continuation of 
commitment to the project. Setting up the study as an integrated part of a university program or 
course is a solution to this concern. Thus, I propose that Ohio Wesleyan University set up a 
group of smaller-scale ecological studies around Delaware County. Monitoring and collection of 
data related to wildlife and water can be undertaken by classes or by individual students as part 
of a research project. In this manner, students will gain experience in field research and data 
collection and be part of a larger study, which will continue on for years.  
 
Methods and Results 
 
Action sites of five different retention pond areas were chosen for the study. Retention ponds 
were used as these are mainly man-made structures, and it is important to see how they support 
or fail to support wildlife and how they are affected by the human activity around them. The 
hydro layer of the ArcGIS data for Delaware County shows a total of 925 features labeled 
“ponds.” Still, further pond areas exist, such as the recently-formed retention pond at the new 
YMCA on South Houk Road. From this plethora of ponds, five were chosen as action sites for 
monitoring.  
 
The decision was made to look at the plant species, bird species, and water quality in the areas. 
These three groups of data collection will apply to a large array of biological science classes, 
including botany, ornithology, and microbiology, along with more general introductory science 
courses. Furthermore, water, birds, and plants all interact with each other. Monitoring all three of 
these aspects can lead to discoveries of how changes in one category affect the other categories. 
There are existing data for these parameters at some of the chosen sites from past projects and 
classes.  
 
Existing data was then searched for and compiled. Data on birds in Blue Limestone and plants in 
the Glenwood Commons Wetlands was obtained from Dr. Burtt of the Zoology Department and 
Dr. Johnson of the Botany-Microbiology Department, respectively. Water quality data for other 
bodies of water can be found online at the following websites: 
 

• http://www.epa.ohio.gov/dsw/document_index/psdindx.aspx 



• http://www.epa.state.oh.us/dsw/tmdl/OlentangyRiverTMDL.aspx 
• http://www.epa.state.oh.us/dsw/tmdl/monitoring_UpperSciotoRiver.aspx 

 
This water quality data was not included in the map, as it did not pertain to the action sites. 
Although the data could also be very useful, it would be less confusing and better organized in a 
map of its own, rather than added to the retention pond monitoring map. In this project, I focused 
on the retention ponds, and thus did not include the data. Future projects should pay attention to 
the type of data and if it lends itself well to a map. Much of the data is sporadic and measures 
different parameters in each study.  
 
The action sites were mapped using ArcGIS 10, and the existing data added to the attribute tables 
of the appropriate layer and feature. Research into tools to further study the retention pond 
habitats were conducted, and recommendations for purchasing and studying were made.  
 
Results – Choice of Retention Ponds 
 
Five pond areas were chosen to be considered as action sites for monitoring birds, plants, and 
water quality: Meek Aquatics Center, Blue Limestone Park, Glenwood Commons Wetlands, 
YMCA of Delaware County, and Smith Park. These areas were chosen because they present a 
diversity of pond sizes, surrounding habitats, human traffic, surrounding land use, and age. They 
are also all easily accessible for Ohio Wesleyan University students, faculty, and staff.  
 
Meek Pond 
Ohio Wesleyan University Campus - South Henry Street 
Established - Fall 2010 
Surrounding Area – street, buildings, tennis courts 
High Traffic Area 
Meek Pond was formed as a retention pond in conjunction with the construction of the Meek 
Aquatics Center. It is located fairly close to the road and is surrounded by rocks.  

 



Blue Limestone Pond 
King Avenue from West William Street or John Street from Elizabeth Street 
Established – unknown 
Surrounding Area – stone wall, brush, trees, community park 
Relatively Low Traffic Area 
This pond is located at the far end of the park entrance. The pond is used for fishing by park 
visitors. Train tracks run above the wall adjacent to one side of the pond. Other sides of the pond 
are surrounded by brush and recreation park space.  

 
 
YMCA Pond 
1121 South Houk Road 
Established – 2011 
Surrounding Area – open fields, crops, YMCA building, soccer fields 
Relatively Low Traffic Area 
This pond is surrounded by trees, a bit off-set from the main YMCA complex area, and contains 
bird nesting boxes 

 



Smith Park Pond  
Troy Road 
Established – unknown 
Surrounding Area – open, farm road, recreational park 
Low to Medium Traffic Area 
This pond is fairly close to the road, and currently near construction areas in the park. If is a bit 
set off from the rest of the park and is surrounded by sparse trees 

 
 
Meijer Marsh (Glenwood Commons Wetlands) 
Glenwood Commons – Sunbury Road off of 36/37 
Established – 2007 
Surrounding Area – shopping center, open field, low woods/brush, major road 
Medium Traffic Area 
This pond area was set-up by developers when the original land was destroyed to build the 
Glenwood Commons shopping area.  

 



Results – Existing Information and GIS Map 
 
The retention ponds at the action sites were mapped using ArcGIS 10. Road and orthophoto 
layers were also included, too allow viewers to see the amount of traffic and types of space 
around the sites. The attribute tables in the map contain links to the existing information, which 
is explained below. The links lead to the blog entries for the data. Each action site has its own 
posting which consists of links to files containing the different information. The map can be seen 
in figure 1.  
 

 
 

Figure 1 – Map of the retention pond action sites proposed for ecological monitoring. 
 



Bird census data at Blue Limestone Park was obtained from Dr. Burtt’s files and compiled into a 
single chart, shown below, in Table 1. The year columns list the total number of the species seen 
throughout the census period. Census periods typically ran for two months and consisted of 6 
different census incidents. The majority of the census periods ran from mid/late February to 
mid/late April. An asterisk (*) indicates the period ran from mid/late March until mid/late May. 
A plus sign (+) indicates that a total of 9 census incidents were conducted during the marked 
census period. The year-1 columns contain the month during the census period in which the 
particular bird species was first seen. For the two later census periods, a list of species seen in 
May, which are not already on the list of census birds, is included at the bottom of the chart.  
 

 

 

 
 
Other species seen in May: 1983 – alder flycathcer (1), indigo bunting (1), rusty blackbird (6), canada warbler (2), pewee (1), ruby-throated 
hummingbird (1), bay-breasted warbler (2), blackburn warbler (1), chestnut-sided warbler (8), solitary vireo (1), tennessee warbler (1), restart (2), 
red-eyed vireo (2), night hawk (1), black-throated green warbler (2), magnolia warbler (4), wilson's warbler (1), cape may warbler (2), rose-
breasted grosbeak (3), empid onak (1), yellowthroat (1), northern oriole (2), catbird (6), swainson's thrush (1), yellow warbler (2), nashville 
warbler (1) 1984 – rusty blackbird (4), evening grosbeak (4), solitary sandpiper (2), catbird (4), gray-cheek thrush (2). Yellowthroat (2), northern 
oriole (3), northern waterthrush (1), black-throated green warbler (3), blackburnian warbler (2), chestnut-sided warbler (4), least flycatcher (1), 
wilson's warbler (2), magnolia warbler (1), veery (1), yellow warber (1), wood pewee (1), american restart (1), purple martin (1), indigo bunting 
(2), red-eyed vireo (2), white-eyed vireo (1) 
 

Table 1 – Bird species at Blue Limestone Park 



Plant census data was obtained from Dr. Johnson and compiled into a single chart, shown below, 
in Table 2. A “Y” in a column indicates that the particular species of plant in present in the 
wetlands. The 2007 column contains data on the original species planted in the area. The number 
corresponds to the number of species originally planted. The A. B. or C corresponds to the 
section of wetland in which the species were planted. Sections of the wetland can be seen in the 
map of figure 2.  

 

 
 

Table 2 – Plant species at Meijer Marsh 
 



 
 

Figure 2 – Map of Glenwood Commons Wetlands, also known as Meijer Marsh 
 
Data for the other action sites would be compiled in a similar manner to the data in the tables 
above. Water quality data would be organized in a similar manner as well, as shown below, in 
Table 3. 
 

 
 

Table 3 – Example of a table which could be used to store collected water quality data. 
 
 
 
 
 



Recommendations  
 
Plant Monitoring: For plant monitoring of the action sites, I propose a consistent effort by Ohio 
Wesleyan and Delaware citizens to survey the areas. The surveying can be done as part of a 
class, independent project, or job. I was not able to find any sort of technology to aid in this type 
of plant surveying. One instrument that may be beneficial is a monitor that records ambient 
conditions, further factors that may affect the survival and diversity of the plant species in the 
action site. A fairly inexpensive and simple option is the EasyBloom plant-monitoring sensor, by 
PlantSense. (http://www.easybloom.com/). This device measures soil moisture, sunlight, and 
temperature. It also contains a USB port, so the recorded information can be transferred to a 
computer. The EasyBloom website also gives tips about what types of plants grow well under the 
sensed conditions. 
 
Although this product is mainly intended for home gardens, it should work in the smaller-scale 
action sites. It is an alternative to the more elaborate and expensive soil and atmosphere 
monitoring systems, and would be more conducive to the plant action site monitoring, due to the 
relatively small size of the action sites. As the plants are the main factor being observed, the 
sensor would simply add another dimension to the plant monitoring. The monitor would have to 
be removed from the sites during winter freezing conditions. 
 

EasyBloom plant monitoring sensor: $59.95 
http://www.easybloom.com/ 

 
Bird Monitoring: Bird monitoring should be continued to be conducted by personal bird 
surveys, but would also be helped by an acoustic bird monitor. The monitor has been used for 
long-term studies and supported by The National Science Museum in Madrid, Spain, and the 
Cornell Lab of Ornithology. It is waterproof and portable, or can be mounted to a tree or pole. 
The user sets and controls when he/she wants the recordings to be taken, and the product also 
comes with a GPS option, which uses sound waves to record the GPS location of the song.  
 
This device can be used to census birds, even when no one is present at the action site. There 
would be work involved in listening to the files and deciphering the species of birds producing 
the call. It would also be difficult to count the number of species, although the presence of the 
species would be easily discerned. A specific procedure to counting, such as recording the 
number of singing bouts on each recording by each species, would lead to consistent and useful 
data. The work of identifying the calls could be a beneficial project to ornithology classes, 
projects, or student employment at Ohio Wesleyan.  
 

Song Meter SM2+ Terrestrial Acoustic Package 
1-4: $699.00 each 
5-14: $680.00 each 
http://www.wildlifeacoustics.com/products/acoustic-monitoring 

 
 
 



Water Quality Monitoring: Multiple options exist for water quality monitors, depending on the 
parameters and type of data desired. For example, a water monitor could be a real-time, in situ 
model, or a spot tester, single-parameter or multi-parameter. Single parameter monitors measure 
one type of data, such as pH or turbidity. Multi-parameter models record many different data 
types, such as an instrument that collects dissolved oxygen, temperature, conductivity, and 
salinity data. For the purposes of this long-term study, I find the multi-parameter models to be 
the best fit. With many different parameters measured, there will be a potential to better assess 
changes in water quality and the cause of changes in other aspects of the overall habitat. Also, 
multi-parameter options are becoming more and more common in water quality monitoring 
products.  
 
The next decision in choosing the appropriate water monitor is whether to choose a real-time, in 
situ model, or a spot tester. Real-time monitors can be left in the water to collect data when no 
one is present, and may or may not be able to send the data directly to a computer. Otherwise the 
data is stored in the instrument and can then be transferred to a computer file. Spot test models 
require someone to bring the instrument to the water spot and read the data from the display, but 
they are much less expensive than the real-time monitors.  
 
I was able to obtain a quote for a real-time monitor from the Ohio-based company, YSI, for their 
6920 V2 compact data sonde for unattended monitoring (http://www.ysi.com/productsdetail.php?6920-
V2-3). With all the available parameters included, the instrument costs $15,608. The quote can be 
seen below in Table 4. If certain parameters are not desired, they can be dropped from the price. 
Available parameters include ROX optical dissolved oxygen, blue-green algae, chlorophyll, 
turbidity, rhodamine, salinity, specific conductance, depth or shallow vented level, total 
dissolved solids (TDS), open-channel flow, and nitrate-nitrogen, ammonia/ammonium-nitrogen, 
or chloride (ISEs). 



 

 
 

Table 4 – Price quote for the YSI water monitor 



A further issue this type of more expensive real-time monitor is that multiple monitors would 
need to be purchased in order to collect data from all five action sites: a cost of about $78,040.  
 
A similar product is the Manta 2 Multi Parameter Water Quality Sonde, from a company in the 
UK. I was not able to obtain a quote on this product, and thus do not know if it is more cost 
efficient. Also, shipping and product support may be more difficult, as the company is not based 
in the US. The parameters measured are similar to those measured by the YSI product and 
include temperature, polargraphic (Clarck) DO, optical DO, conductivity (SC), salinity, TDS, 
turbidity, ORP, pH, depth, level, ammonium, nitrate, chloride, TDG, chlorophyll a, rhodamine, 
and blue green algae. Most unattended, real-time monitors can also be used as spot testers. One 
option may be to buy one monitor and use it as a spot tester, and also rotate in around to the 
different actions sites and use it as an unattended real-time monitor for specific periods of time. 
In this manner, only one product would need to be purchased.  
 
Another option is to purchase one or two spot testers. These are much less costly and can be used 
by students for class or laboratory projects, or by students already traveling to the action sites to 
collect the bird and plant data. YSI, multi-parameter spot-tester water monitors cost $3,000-
$4,000. Other options for multi-parameter spot-testers, such as the Horiba U-22 Multiparameter, 
can be purchased from the US-based company, Pine Environmental Services, Incorporated. This 
monitor records ten different parameters, such as pH and TDS.  
 
Considering price and practicality, I believe the best option is to purchase a multi-parameter 
spot-tester to help in the long-term study of retention pond water quality at the action sites. With 
this product, more students can get involved with the research process, and a more expensive 
product, such as an in situ, unattended model, is not being used for spot-testing, a task which can 
be done by a less expensive product.  
 

6920 V2 - compact data sonde for unattended monitoring 
$15,608 each 
http://www.ysi.com/productsdetail.php?6920-V2-3 

 
YSI Multi-parameter Spot-test monitors 
$3,000-$4,000 each 
http://www.ysi.com/index.php 

 
Manta 2 Multi Parameter Water Quality Sonde  
Price not known 
http://www.rshydro.co.uk/Manta-2-Multi-Parameter-Water-Quality-Sonde-pr-16499.html 

 
Horiba U-22 Multiparameter Instrument  
Price not known 
http://www.pine-environmental.com/multi-parameter-with-flow-cell/horiba-u-22.htm#content 

 
Additional Pine Environmental, Inc. spot-testing monitors 
Prices not known 
http://www.pine-environmental.com/multi-parameter-with-flow-cell.htm#content 
http://www.pine-environmental.com/water-quality-instruments.htm#content 
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