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Procedure
1. Arrive at Cathance Preserve and gather materials.
2. Walk to road culvert and record water quality. (dissolved oxygen, nitrate 
and nitrite, pH, water temperature, water depth, air temperature).
3. Walk to point where road culvert water outflow meets fishless pond water 
and record water quality. Walk to fishless pond with mentor and record 
water quality, as well as sweep pond with a net for invertebrates and record 
invertebrates found.
4. Pack up materials and leave Cathance 
Preserve.

Purpose

Hypothesis

The purpose of this study was to find out the answer to three questions about 
the pond near the Ecology Center: 
● How has the invertebrate population changed since 2019?
● How has the water quality and level changed since 2019?
● Are there pollutants from the yards seeping into pond?

● There will be a wider variety of invertebrates in the pond since the 
vegetation (especially cattails) has become more healthy. 

● An increase in water level and quality will be seen when comparing 
data to the previous study. 

● Water pollution will not be present in the pond during September and 
October because people don’t typically use chemicals on lawns in fall.

Year Date range
Number of weeks 
data was collected Type of invertebrate Numbers Total types of invertebrates Total number of invertebrates Avg number invertebrates per week

2022 9/8-10/20 7 Dragonfly nymph 8 22 161 23
Skimmer nymph 11
Damselfly nymph 6
Spreadwing damselfly nymph 2
Darner nymph 1
Small squaregilled mayfly nymph 5
Small minnow mayfly nymph 3
Mayfly nymph 2
Soldier fly larvae 1
Caddis fly larvae 13
Non-biting midge larva 3
Snail 13
Ostracod 22
Amphipod (scud) 12
Water flea 24
Copepod 15
Fingernail clam 2
Phantom midge 3
Crawling water beetle 9
Backswimmer 4
Water boatman 1
Leech 1

Salin and Ryan collecting 
invertebrate samples

Miriam taking a nitrate 
and nitrite test

Conclusions

Background
● Fishless pond: A fishless pond is a pond in which there is no natural way 

for fish to arrive there, thus, many aquatic plants as well as many 
invertebrates don’t have fish as a predator. The fishless pond at the 
Cathance River Preserve has a dock that leads up to the main pond. The 
pond is surrounded by cattails, and it extends several hundred feet.

● Culvert: A culvert is a structure that allows water to flow from one point 
to another. It connects one area to another and typically goes underground 
using a tube or pipe of some sort. Water entering the pond passes through a 
culvert that contains runoff from lawns.

● Aquatic invertebrates: An invertebrate is an animal lacking a backbone 
as well as other bones. Aquatic invertebrates live in water.

● Water quality indicators: Water quality indicators are a measurement of 
what an invertebrate living in a body of water means about that water’s 
quality.
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Invertebrate population in the pond:
● In 2019, there was a total of 13 different types of invertebrates, 

whereas, in 2022, there were 22 different types of invertebrates; an 
increase of 9 invertebrate types.

● In 2019, the total number of invertebrates found per week was 22, 
and in 2022, the average amount of invertebrates found per week 
was 23

Salin, Ryan, and David Reed, taking 
photos of invertebrates 

Nitrogen pollutants
● When compared to the 2019 study, where there was an 

average amount of 2.2 ppm of nitrate and an average amount 
of .23 ppm nitrite, the 2022 study showed no amount of 
either nitrate or nitrite at the road culvert. This was also 
shown by the lack of nitrate and nitrite at the dock site, where 
the numbers were also zero for both forms of nitrogen.

Water Flea

Water quality and level
● Since 2019, the average water level in the culvert has 

decreased by 16.8 cm while the average water level at the pond 
has increased by 12.3 cm. The difference in culvert water depth 
could be due to a different testing site.

● In 2019 there was a pH level range of 5-6 with an average of 
5.4 at the road culvert. This compares to the 2022 data with a 
range was 5-7 and an average of 6.5 at the road culvert. This 
may be due to fewer pollutants and chemicals getting into the 
water from nearby lawns. However, the pH at the dock in 2019 
had a pH range of 5.5-6 and an average of 5.9 while in 2022, 
pH had a range of 4.5-7 and an average of 5.3. 

● In 2019, there was a range of 2-5 ppm for dissolved oxygen 
and an average of 3.2ppm at the road culvert. This compares to 
2022 where the range of dissolved oxygen was 5-9 ppm and an 
average of 7.1 ppm at the road culvert.

● The D.O. results for the dock in 2019 had a range of 4.5-6 ppm 
and then an average of 4.9 ppm.The range in 2022 was 4-8 
ppm and the average was 6.9 ppm, with an increase of 2 ppm. 

Backswimmer 
Water flea 

Aquatic Invertebrate Data Table 2022 at the Fishless Pond Dock 

Hypothesis correct?
● The invertebrate populations have increased since 2019, which 

matches with the hypothesis.
● The water quality has increased since 2019, supporting the 

hypothesis.
● There is little to no pollutants seeping into the fishless pond from 

the road culvert, also supporting the hypothesis.

Map showing culvert and fishless pond locations

Overhead shot of the dock and fishless pond    
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