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Impacts of human recreation on nutrient availability and periphyton
abundance on the Niobrara River

Cabelns

Matthew Chen', Sydney Kimnach', Kayla Vondracek', Jessica Corman’ UNL Undergraduate Creative Activities and
Research Experience at Nebraska (UCARE)

'University of Nebraska at Lincoln School of Natural Resources

Introduction Does nutrient availability vary through the year?

Thousands of tourists travel to the Niobrara River each summer to partake in | 1501 Figure 2: Graphs showing the concentrations and Based on our results there is no significant human impact on nutrient
recreational activities ranging from camping to leisurely floating down the | daily loads of nitrate, ammonium and soluble availability or periphyton growth. As with most aquatic ecosystems
“tvetr- r’?‘gﬁr“frl‘lm the “Vertr_‘ear Va'e”tll”g’ NE 'Sghe most highly gag'Cked | = | ‘ reactive phosphorus (SRP) measured over summer there appears to be a significant seasonal pattern to nutrient availability.
SUEHEN, TS TOUDWING GHES 101 Was asier a5 We began our Project, Lo S S = and fall months of 2019. Across all three of the However, there does not seem to be a mirrored response in the
human recreational activities have a direct impact on the river ecosystem A : : g : . e L : :
= | _ 8" measured nutrients there is a significant decrease in periphyton growth indicating another sink for these nutrients. Much
To answer this question we chose a stretch of the Niobrara River that saw a o010 Q éé | E concentrati_on _apd daily load in August. SRP more data will need to be collected in the coming years to verify the
range of human activity and divided it into three sections (Figure 1). Within = Z ‘ | £ rebounds significantly after August to return to results presented here.
each of these zones, sites were chosen to collect data on nutrient ‘ ‘ %07 | | levels seen in the early summer whereas both of the
concentrations (nitrate (NO,’), ammonium (NH,*), and phosphorus (SRP)), nitrogen compounds only see a slight increase over
periphyton abundance on the river bed and periphyton abundance in the ‘ ﬁ - = following August and remain at lower levels. The A Sma” caveat
water column. Periphyton is a collection of diatoms, algae, cyanobacteria, | | ' : _ ) _ )
Standard Methods for the Examination of Water and Wastewater and ) could be attributed to a spike in biological activity through the entire summer and well into the fall. Water levels on the
Methods in Stream Ecology. | | which in turn lowers the nutrient availability. This Niobrara were consistently higher than the historical averages and
| | | | ‘ hypothesis does not seem to be supported by fig-- altered the physical nature of the system. On a typical year during the
) TR ¥ it civide imo hree impact ' N | | oo ures 3-5, Indicating tha}t there Is a S|g_n|f|cant nutri- late summer months the water becomes incredibly clear and the water
W 2l P R o 5 | < | =2 ent sink other than periphyton. The difference levels in some reaches of the river can drop below two feet. During the
was on  desigated strtch of i g i | g between SRP and the two nitrogen compounds Is time that we sampled the river, there was never a day where we could
| pubic acoes, The LOW and ) S §oar | Interesting and may indicate that phosphorus see the stream bed. Less light penetration to the bottom may have im-
F L) Mok e o b e Z0.] G | £ | ‘ availability 1s generally higher than that of pacted the epilithic and epipsammic growth of periphyton. More water
FORT NICERARA HIGH Brewerfridge .i LOtWimpacF zr:)ne htzild Ia}IC(_)thoI ‘ | o I nltrogen (I.e. nltrogen IS More IImItIng than means that the water will move quicker than usual and normal growth
sl olubis i lad — restrictions, inherently limitin 0.11 . . : : . ]
reruce summer recreation. | = ﬁ ==| phosphorus). This hypothesis will require further patterns may have been disrupted (sandy areas being washed out, rocks
$ analysis to confirm or reject. turning over, etc.). More water also means that any potential nutrient
julne jully alng selpt olct ncl)v julne jully alng selpt olct ncl)v julne jully alng selpt olct ncl)v additions a.S a. rESUIt Of recreatiOn may nOt have been aS prominent a.S a.
typical year. Continued research in the coming years will be necessary

Is periphyton growth affected by human recreation? to determine to what extent flooding has impacted the data in regards
to the research question.
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Figure 3: A graph showing epilithic (growing on rock) periphyton abundance Figure 4: A graph showing epipsammic (growing in/on sand) periphyton Figure 5: A graph showing periphyton growth on the control cups from nutrient
through the course of the summer as represented by Chlorophyll-a abundance through the course of the summer as represented by diffusing substrata (NDS) through the course of the summer as represented by C |

. , o . _ . A S _ . ) . ontact us!
concentration (ugcm@). There is no significant trend among the three impact Chlorophyll-a concentration (ugem). Again, there is no difference between Chlorophyll-a concentration (ugecm™@). NDS were set out at each site to
zones. Even more surprising there is little to no trend throughout the months. the three impact zones but we see a more pronounced trend as we move Investigate nutrient limitation. Upon analysis there were no significant trends : : . . :

. : . . . . .. : . . : . . : . Jessica Corman - primary investigator, UNL | jcorman3@unl.edu
However, epilithic periphyton was consistently higher than that found in farther into the summer. It is interesting to note that in the NO impact zone, seen with nutrient limitation. The control cups (those with no nutrient Matthew Chen - undergraduate, UNL | mchenl511@gmail.com
epipsammic regions (Figure 4). October shows a large increase in periphyton whereas in both the LOW and amendment) were plotted to represent the periphyton abundance in the water Sydney Kimnach - undergraduate, UNL | sykimnach@gmail.com
NO impact zones a slight decrease Is apparent. column. Again, no trend is seen between any of the impact zones and no Kayla Vondracek - undergraduate, UNL | kayla.vondracek@huskers.unl.edu

noticeable trend iIs found across time.
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