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RESULTS

INTRODUCTION
Wetlands are one of the most biodiverse ecosystems in the world, providing habitat for
numerous aquatic and terrestrial species2. They filter stormwater runoff, provide a nursery for
fish, and absorb wind and tidal forces. Additionally, wetlands act as a natural filter to remove
pollutants and sediment from the water. Water birds and fish are some of the most prevalent
animals found in wetlands. Wetland birds and fishes depend on this habitat to feed, swim, and
reproduce4 . Fish also rely on wetlands to hide from predators and harsh weather conditions.
Clean water is as vital to fish as clean air is to people3. Unfortunately, wetlands that provide
essential water quality and wildlife habitat are also at risk of pollution and destruction.6
This study investigated how environmental factors, such as water quality and distance from
main roads/highways affect fish and bird in the wetlands. To assess fish diversity, we compared
two wetland sites, Udall’s Cove and Hutchinson River, and classified them as either a combined
sewer overflow (CSO) site or non-CSO site. A combined sewer overflow site is a wetland that is
affected by the discharge from a combined sewer system after a storm. We tested water quality
at both sites to determine if diversity in fish species was affected. To assess bird diversity, we
compared three wetland sites (Udall’s Cove, Hutchinson River, and Spring Creek) that varied in
distances from major roads and highways, and used a point count method to observe the birds
present.

METHODS

Fish Results

Figure 1: Comparing fish diversity at Udall’s Cove and Hutchinson using Simpson’s
diversity index.

Water Quality Testing
We examined water quality at Udall’s Cove and Hutchinson River by testing several abiotic parameters
including dissolved oxygen, free CO2, salinity, pH, nitrates, and phosphates. To test these factors we used
a Lamotte water quality kit and the DO 6 Plus Dissolved Oxygen Meter.
Bird Point Count
We selected two point count locations at each of the three wetland sites (Udall’s Cove, Spring Creek, and
Hutchinson). Each point count covered a 50 meter radius at the edge of the wetland. We conducted 4
point counts for 10 minutes at each site, two at 11:00 AM and two at 3:00 PM.
For the point count method, we had two people stand back to back and identify birds using visual and
auditory incidence. For visual incidence, we used binoculars and ensured that each person covered 180
degrees of sight. The third person recorded the birds spotted and used the Merlin Bird I.D. app and the
National Geographic Field Guide to the Birds of North America for unknown birds.

Figure 2: Comparing fish diversity at Udall’s Cove and Hutchinson using Shannon’s
diversity index.
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(ppm)
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(mg/L)

Udall's Cove

07/13/16

81

7.5

0

10

1.32

1

N/A

Udall's Cove

07/20/16

82

7.5

20

24

0.88

0.6

12.12

RESEARCH QUESTIONS

Udall's Cove

07/27/16

90

7.5

5

19

0.88

0.4

9.07

Hutchinson
River

07/15/16

91

7

19

14

0.44

1

7.21

What is the effect of environmental factors
on vertebrate richness in NYC wetlands?

Hutchinson
River

07/22/16

86

7.5

22

13

0.88

0.2

5.25

Hutchinson
River

07/29/16

92

7

9

20

0.88

1

2.92

QUESTION: What is the effect of
water quality on fish diversity?

QUESTION: What is the effect of distance
from main roads and highways on avian
diversity?

HYPOTHESIS: As the water quality
improves, fish diversity will
increase.

HYPOTHESIS: As the distance from main
roads and highways increase, avian diversity
will also increase.

Table 1: Water quality data from Udall’s Cove and Hutchison over a three week
period.

Figure 3: Comparing DO levels at Udall’s Cove and Hutchinson.

DISCUSSION AND CONCLUSION
Fish Diversity
The results support our hypothesis, suggesting that better water quality and
diversity in fish species are associated. 88.2% of the fish caught at Udall’s Cove
were mummichogs, 5.9% were silversides, 4.5% were striped killifish, 1% were
tautog, 0.2% were mackerel, and 0.2% were striped bass (Figure 4). 100% of the
fish caught at Hutchinson were mummichogs (Figure 5). We used Simpson’s and
Shannon’s diversity index to calculate the overall fish diversity. Our results
indicated that along with more fish diversity, Udall’s Cove also demonstrates
higher DO levels than Hutchinson River. According to the data, the wetland at
Udall’s Cove, a non-CSO site, has a greater diversity of fish, higher dissolved
oxygen levels, and better water quality. Whereas, the wetland at Hutchinson
River, a CSO site, has less diversity of fish, lower dissolved oxygen levels, and
poorer water quality.

METHODS
Minnow Traps
At each site, we submerged two minnow traps into the water,
both at low tide and high tide. The minnow traps were examined
every 75 minutes. We released the organisms in the traps into
buckets with oxygenated water, identified, and recorded them.
Seining
Two of us held on to opposite poles of a seine net so that the
bottom edge was held down by the weights and the top edge was
buoyed by floats. We ensured that the poles were parallel to one
another,held at an angle, and that the net was taut as we walked
through the water to capture fish. We seined for about 90
minutes at each site and examined the seine net about every 15
minutes to identify and record the organisms.

Figure 4: Percentage of different fish species at Udall’s Cove.

Figure 5: Percentage of different fish species at Hutchinson.

BIRD DIVERSITY
The data did not support our hypothesis; we found no association between bird diversity and distance
from main roads/highways. Image 3 indicates that Udall’s Cove is the furthest distance from a major road
(3,339 ft.) however, we did not observe the highest bird diversity there. Image 1 indicates that
Hutchinson is the shortest distance from a highway (133 ft.) however, we did not observe the highest bird
diversity. Our data indicates that there is no positive or negative correlation between bird diversity and
distance from major roads/highways. This finding may be because of insufficient data or because wetland
birds have learned to adapt to these conditions 5.

Avian Results
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