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Abstract

Four Schuylkill River tributaries and their riparian
buffers were surveyed. The percentage of native
species and 1nvasive species, diversity, and disturbance
were measured with this study. It was found that most
of the sites were dominated by invasives. There was an £
observed relationship between disturbance and a
prominence 1n invasive species.. Erosion by flooding
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Four sites were surveyed: Indian Creek, Valley Creek, Trout Creek, and Perkiomen Creek. At each site, the
point intercept method was used. Three transects from a point were laid 45° apart from each other. Each
transect was 13m long with the first 3m 1gnored to prevent overlap. From there, plants were counted and
identified using the PictureThis app and field guides. All trees greater than 5 feet tall, shrubs, vines, and
herbaceous plants 1m on either side of the transect tape were included 1n the count. This process was
repeated at least three times at each site. From here, the data was analyzed including Shannon's Diversity
Index and the disturbance level equation from Sunil et al, 2010.

was the most prominent disturbance overall. Disturbance level = Y_._, scorei x total

number of incidents of activity i / observer effort

i = various type of disturbances 1n each site, score i = sum of the score
given to each site based on the intensity of disturbances
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rivers, streams, lakes, and other waterways. These
natural barriers prevent sedimentary and organic

Figure 1: Graph of Shannon’s Diversity Index of the four tributaries described in
this survey. Standard error bars indicate if there is a significant difference

. between two variables. diSturb ance.
pollutant§ frqm entering waterways (Brogna §t al., o , eIndian Creek had the most types
2018). Riparian buffers also prevents eutrophication of 1Y€ 2 of disturbances

*Valley Creek was the only site with more
natives than invasives.

*Valley Creek has more natives than Indian
Creek and Perkiomen Creek although 1t 1s not 10
significantly different than Trout Creek.
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6
100% 4
80% I o,
60%
0
I ‘

waterways and large algae blooms to occur.(Alvarez et
al, 2017). For these reasons, the presence of riparian
buffers has been linked to improved water quality
(Brogna et al, 2018; Jencso et al, 2010). The
improvement of water quality by riparian buffers
provides a more biodiverse ecosystem (Stewart, 2011;
Chivian et al, 2008). With greater biodiversity, the
ecosystem 1s more stable and less likely to crumble
(Tu et al, 2019). Across the United States, many native
plants 1n riparian buffers have been overrun by
invasive species. These invasive species have
manifested themselves as mostly woody plants. The
change from native plants to woody, invasive species 0%
has caused the collapse of the natural ecosystem and
limited the dispersal of natural riparian buffers
(Macfarlane et al, 2017). This has caused a problem
because native plants are more tailored to and better
for their natural ecosystems than invasive species. The
purpose of this study was to quantify disturbance and
diversity and calculate the percentage of native vs
Invasives.

*A walking path was only found
at Perkiomen Creek.
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Figure 4:
*Perkiomen Creek was the most disturbed
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Figure 2: Graph compares the average percentage of native species and
invasive species between sites. Note that only herbaceous plants, vines,
shrubs, and trees over 5ft tall were included. Grasses and saplings did not
qualify. Standard error bars indicate if there is a significant difference
between two variables.

Trout Creek.
*Valley Creek was the least disturbed.

References & Acknowledgements

Alvarez, X., Valero, E., Santos, R. M. B, Varandas, S. G. P., Sanches Fernandes, L. F., & Pacheco, F. A. L. (2017). Anthropogenic nutrients and eutrophication in multiple land use watersheds: Best management practices and policies for the protection of water resources. Land Use Policy, 69, 1-11.
https://doi.org/10.1016/J.LANDUSEPOL.2017.08.028

Brogna, D., Dufréne, M., Michez, A., Latli, A., Jacobs, S., Vincke, C., & Dendoncker, N. (2018). Forest cover correlates with good biological water quality. Insights from a regional study (Wallonia, Belgium). Journal of Environmental Management, 211, 9-21. https://doi.org/10.1016/J.JENVMAN.2018.01.017
Chivian, E.S., Bernstein, A.S., Rosenthal, J.P. (2008). Sustaining life: how human health depends on biodiversity. Biodiversity and Biomedical Research, New York: Oxford University Press. Ch.5.

Jencso, K. G., Mcglynn, B. L., Gooseft, M. N., Bencala, K. E., & Wondzell, S. M. (2010). Hillslope hydrologic connectivity controls riparian groundwater turnover: Implications of catchment structure for riparian buffering and stream water sources. ) Res, 46, 10524. https://doi.org/10.1029/2009WR008818
Kuebbing, S. E., Souza, L., & Sanders, N. J. (2014). Effects of co-occurring non-native invasive plant species on old-field succession. Forest Ecology and Management, 324, 196-204. https://doi.org/10.1016/J.FORECO0.2013.10.031

LiC, Li Z, Yang M, Ma B, Wang B. Grid-Scale Impact of Climate Change and Human Influence on Soil Erosion within East African Highlands (Kagera Basin). Int J Environ Res Public Health. 2021 Mar 9;18(5):2775. doi: 10.3390/ijerph18052775.

Macfarlane, W. W., Gilbert, J. T., Jensen, M. L., Gilbert, J. D., Hough-Snee, N., McHugh, P. A., Wheaton, J. M., & Bennett, S. N. (2017). Riparian vegetation as an indicator of riparian condition: Detecting departures from historic condition across the North American West. Journal of Environmental Management, 202, 447-460.

https://doi.org/10.1016/J.JENVMAN.2016.10.054

Philadelphia Water Department. (2020). Philly Watersheds. http://archive.phillywatersheds.org/your watershed/schuylkill

Stewart, B. A. (2011). An assessment of the impacts of timber plantations on water quality and biodiversity values of Marbellup Brook, Western Australia. Environmental Monitoring and Assessment, 173(1-4), 941-953. https://doi.org/http://dx.doi.org/10.1007/s10661-010-1436-1 Tu, C., Grilli, J., Formentin, M., Maritan, A.,
Chengyi, T., & Suweis, S. (2019). Reconciling cooperation, biodiversity and stability in complex ecological communities. National Library of Medicine. https://doi.org/10.1038/s41598-019-41614-2

Tu, C., Grilli, J., Formentin, M., Maritan, A., Chengyi, T., & Suweis, S. (2019). Reconciling cooperation, biodiversity and stability in complex ecological communities. National Library of Medicine. https://doi.org/10.1038/s41598-019-41614-2

Yang, X., Li, L., Lv, X., Luo, W,, Li, D., Liang, C., Wee, A. K. S., & Long, W. (2021). Closed-Canopy Tropical Forests of Hainan, (China) Are Resilient against Invasive Herbs and Shrubs. Forests, 12(11) https://doi.org/10.3390/F12111596

I would like to thank my advisor, Dr. Emily Basile, for all her help on site and her guidance through this project. I would also like to thank Steve Dadio, Liliana Basile, Amanda Earl, and Andrew Michener for assisting me on site and in the classroom. Also, I would like to thank Jim Waters of The Valley Forge Watershed
Association for allowing us to use his property and Bristol-Meyers Squibb for funding the project.

*Erosion by flooding 1s the most prominent
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Figure 4: Graph shows overall average calculated disturbance level at each

although it was not significantly different than

Discussion

While Trout Creek was the most diverse, this did
not correlate to the function of the buffer. Part of
the function of riparian buffers is to provide
stability to the ecosystem (Tu et al, 2019).
Because the buffer at Trout Creek was mostly
invasive, this change has caused the collapse of
the natural ecosystem and lost some function of
the buffer. It was also concluded that the
Perkiomen Creek was the least diverse and most
disturbed due to the walking path through the
middle of the site. This severely limited the
number of plants that could be 1dentified and
counted. Another conclusion that was made was
that anthropogenetic erosion by flooding was a
key sign of habitat modification. It was present
and common at all the sites. This shows that
human influence in the surrounding areas has
caused great damage to the surrounding buffers
by allowing soil erosion on the banks of the
tributaries (L1 et al, 2021). This severely limits
plants growth and the ability for the riparian
buffer to thrive. Lastly, it was concluded that the
height of the streambanks at Valley Creek caused
limited flooding. This means that there was
limited disturbance to most of the buffer,
allowing native plants to keep control (Kuebbing
et al, 2014; Yang et al, 2021). This conclusion
also helps to draw a relationship between
invasive succession and disturbance.

Conclusions

The disturbance level was linked to the
percentage of invasive vs. native species.
Originally hypothesized that a site dominated by
invasives would have less diversity. There was
no correlation 1n our study sites.

Disturbance intensity was highest when there
was a purposeful human modification of the
riparian buffer.

Future Directions

Compare our data to water quality data to see 1f
there 1s a link between disturbance and/or the
presence and abundance of invasive/native
species.
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