
2026 North Dakota Aquatics Study Guide 
 

The learning topics listed below are all taken directly from the NCF Envirothon Aquatics 
guidance found at https://envirothon.org/the-competition/areas-of-study/aquatic-ecology/   We 
have selected specific topics for students in the North Dakota Envirothon to focus on.  Topics 
covered in our ND State Competition will be bolded and will have associated study 
resources.   

 
Aquatics Committee Members: 

Tina M Harding, ND Water Resources Department, Water Resource Education Program Manager 
1200 Memorial Highway Bismarck, ND 58504  
Phone: 701-328-4833 Fax: 701-328-3696  
Email: tinamharding@nd.gov  
 
Ellen Fehr, Director for Prairie Waters Education and Research Center, VCSU 
101 College St. SW, Valley City ND 58072 Rhoades 104c 
Phone: 701-845-7570 
Email: ellen.fehr@vcsu.edu 
 
Students will be able to: 

Hydrosphere 
1. Describe the physical and chemical properties of water that affect aquatic ecosystems 
and how they do so. 

https://www.usgs.gov/water-science-school/properties-water  
2. Diagram the water cycle and describe each component in detail. 
​ https://www.usgs.gov/faqs/what-earths-water-cycle  
3. Identify the global distribution of water (saltwater, freshwater, ice, et cetera). 
​ https://www.usgs.gov/media/images/distribution-water-and-above-earth  
4. Describe the major differences between freshwater and saltwater ecosystems. 
5. Identify the characteristics of estuaries and explain the importance of brackish water 
systems. 
6. Identify different types of water bodies, how they are formed, and where they are found. 
7. Differentiate the types of wetlands, describe their characteristics, and identify common 
species found in each. 
​ https://www.epa.gov/wetlands/classification-and-types-wetlands#marshes  

 
 
 
 

Aquatic Ecosystems 
8. Identify the biotic and abiotic components of aquatic ecosystems. 
​ https://cfpub.epa.gov/watertrain/pdf/modules/WatershedEcology.pdf  
9. Describe the structure of an aquatic ecosystem, including: 

a. Species and communities 
b. Abiotic components 
c. Symbiotic relationships 

https://envirothon.org/the-competition/areas-of-study/aquatic-ecology/
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d. Carrying capacities 
e. Productivity 
Resources: 
https://cfpub.epa.gov/watertrain/pdf/modules/WatershedEcology.pdf Page 7-13 
 

10. Define an aquifer and elaborate on how aquifers relate to the local and global water 
supply. 
11. Identify the role of the water table in an ecosystem and how water tables affect human 
activity and water use. 
12. Explain how seasonal changes in temperature, water level, flow rate, nutrient sources, 
nutrient availability, runoff, and inputs occur in aquatic ecosystems. 

Temperature: https://www.usgs.gov/water-science-school/science/temperature-and-water  
Flow Rate/Water Level: 
https://www.usgs.gov/water-science-school/science/monthly-and-yearly-streamflow-patte
rns  
Nutrients: 
https://www.epa.gov/system/files/documents/2021-07/parameter-factsheet_nutrients.pdf  

13. Describe the natural aging process of lakes and ponds. 
14. Diagram an aquatic food web and describe the flow of energy within it. 
​ https://www.noaa.gov/education/resource-collections/marine-life/aquatic-food-webs  
15. Relate the energy pyramid to different trophic levels and the total amount of energy 
available to consumers. 
​ https://www.waterontheweb.org/under/lakeecology/11_foodweb.html  
16. Determine the order of a stream and describe what the order indicates. 
​ https://www.epa.gov/sites/default/files/2016-01/documents/whatzzzzzup_article.pdf  
17. Describe the importance, functions, and characteristics of watersheds/catchment areas. 

https://deq.nd.gov/publications/WQ/3_WM/NPS/InfoEd/1_WatershedBasics_FactSheetFi
nal.pdf  
https://www.epa.gov/hwp/basic-information-and-answers-frequent-questions  

18. Explain the role of aquatic ecosystems in biogeochemical cycles, such as the carbon, 
nitrogen, and phosphorus cycles. 

https://www.usgs.gov/water-science-school/science/nitrogen-and-water  
https://www.usgs.gov/water-science-school/science/phosphorus-and-water  
https://www.whoi.edu/ocean-learning-hub/ocean-topics/how-the-ocean-works/cycles/carb
on-cycle/  

19. Describe the basics of hydrology, including: 
a. Stream/River geomorphology (Catchment area/Drainage basin, Channel, Bank, 
Meander, Riffle, Water Table, Thalweg, Hyporheic Zone, et cetera) 
b. Groundwater flow 
c. Interactions between surface water and groundwater 
d. Impact of landscape factors on water movement 
e. Stratification in freshwater and saltwater systems 
f. Discharge and recharge for aquatic systems 
g. Runoff 

Organisms 
20. Describe the roles of producers, consumers, and decomposers in various aquatic 
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ecosystems and identify their trophic levels. 
​ https://waterontheweb.org/under/lakeecology/11_foodweb.html  
21. Categorize different types of aquatic plants based on their adaptations. 
22. Identify the major characteristics of fish, amphibians, and other aquatic animals. 
Invertebrates: https://stroudcenter.org/wp-content/uploads/StroudWebsiteMacroKeyFNL.pdf  
​ https://waterbug.vcsu.edu/  

https://ndfresh.vcsu.edu/  
Fish: Dichotomous Key 
Activity:https://www.michiganseagrant.org/lessons/wp-content/uploads/sites/3/2019/04/
How-to-ID-Fish-combo-package-2013.pdf  
ND Fish: https://gf.nd.gov/sites/default/files/publications/fishes-of-nd.pdf  
Amphibians/Reptiles: https://www.ndherpatlas.org/  

23. Analyze physical and behavioral adaptations to aquatic environments that are common 
among many types of organisms, such as streamlined body shape, eye placement, 
countershading, et cetera. 
24. Describe the role of cyanobacteria in aquatic ecosystems and their role in harmful algal 
blooms.  
https://iwla.org/wp-content/uploads/Nutrient-Pollution-fact-sheet.pdf  
25. Describe the unique life cycles of aquatic creatures, including adaptations such as 
anadromy, catadromy, metamorphosis, et cetera. 
26. Identify the ecological niches of aquatic organisms. 
27. Explain the distinctions between species designations (such as common, rare, 
endangered, threatened, endemic, extirpated, and extinct) and provide examples of each 
type. 
Resources:  
https://www.fws.gov/office/north-dakota-ecological-services/species  
https://gf.nd.gov/ans  
https://gf.nd.gov/ecology/species/sgcn?field_taxon_target_id=All&field_subtaxon_target_id=All
&field_primary_geological_linkage_target_id=All&field_habitat_associations_linka_target_id=
661 Look at animals associated with wetlands, lakes, and rivers. 
 

Aquatics and Society 
Native and Indigenous peoples have cultures and traditions that include close relationships with 
the environment. Native and Indigenous communities are unique, and each group has its own 
history, culture, Indigenous systems of science, traditional ecological knowledge, and 
conservation practices. The NCF-Envirothon encourages each state, province, and partner nation 
to consult with your local Native and Indigenous communities to highlight their unique 
environmental perspective in your Envirothon learning objectives, study materials, and 
competitions. The following Learning Objectives should be applied on a local, state/provincial, 
national and/or worldwide (international) scale as appropriate to each objective and the unique 
parameters under consideration. 
 
28. Describe the basics of water quality and water quality improvement. 
29. Explain the history of human impact on water quality and water resources. 
​ https://www.usgs.gov/water-science-school/water-use  
30. Identify how major legislation protects water resources. 
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​ https://www.epa.gov/laws-regulations/summary-clean-water-act  
​ https://www.epa.gov/laws-regulations/summary-safe-drinking-water-act  
​  
31. Identify key stakeholders, agencies, and organizations that oversee water resource 
protection and management (such as local conservation districts or water boards, 
state/provincial agencies, and national environmental and conservation agencies). 
32. Explain why it is important to take the entire watershed/catchment area into account 
when planning for water quality. 
33. Identify state/provincial river basins. 
34. Explain how human activities upstream impact downstream water quality, and why 
investing in conservation upstream is important. 
35. Identify biotic and abiotic factors that impact water quality. 

https://www.nps.gov/romo/learn/education/upload/Aquatic-Ecology-Teacher-Guide-Final
.pdf page 8-18 

36. Identify ecological and human demands on the water supply and provide 
recommendations for balancing these demands. 
37. Describe water conservation practices and in which situations they are most effectively 
used. 
​ https://en.wikipedia.org/wiki/Water_conservation  
38. Identify causes of hypoxia and anoxia in aquatic systems, how these conditions impact 
the functioning of the ecosystem, and best management practices for prevention and 
treatment. 
39. Describe how a disturbance to one trophic level will impact organisms in other trophic 
levels. 
40. Describe cultural eutrophication and how it affects lakes and ponds. 
41. Describe natural and human impacts on river and stream health, flow, structure, and 
velocity. 
​ Human Impacts: https://www.epa.gov/caddis/flow-alteration  

https://files.dnr.state.mn.us/publications/ecological_services/healthy_rivers_color_backgr
ound.pdf  

42. Recommend best management practices for improving water quality and enhancing 
aquatic habitat, such as riparian buffers. 

https://www.fs.usda.gov/nac/assets/documents/workingtrees/infosheets/rb_info_050712v
3.pdf  
https://www.farmers.gov/conservation/water-quality  
https://deq.nd.gov/publications/WQ/3_WM/NPS/SWCBinder/Riparian/Living%20With
%20A%20River%20Handbook%20(FINAL).pdf page 11-15 North Dakota Resource 

43. Identify threats to aquatic ecosystems, such as pollution, biomagnification of toxins, 
erosion, development, invasive species, excess nutrients, thermal shock, et cetera. 
44. Distinguish between point and non-point source pollution and give examples and 
management strategies for each. 

https://www.ysi.com/ysi-blog/water-blogged-blog/2024/02/understanding-point-nonpoint
-source-pollution?srsltid=AfmBOoo3IWaHZahgTiq-J65RmsGhWkzxbyHVi-RbC7juP7
WTPRN-WCV0  

45. Describe the impact of changes in climate on water quality and water resources. 
​ https://www.health.state.mn.us/communities/environment/climate/water.html  
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46. Describe action that can be taken to mitigate adverse human impacts on aquatic systems. 
47. Explain the process of ocean acidification and describe its effect on marine ecosystems. 
48. Describe how water can be used as a source of renewable energy. 
49. Explain the economic, societal, and cultural impacts of water quality and quantity 
resource issues (such as water scarcity, damming projects, pollution disasters, et cetera). 
​ Nutrient Pollution: https://www.epa.gov/nutrientpollution/effects  

Water Scarcity 
https://ccc.bc.edu/content/bc-ccc/news/blogs/understanding-water-scarcity.html  

50. Describe the roles of key leaders in water quality and conservation, both historical and 
present (such as Marjory Stoneman Douglas, Jacques Cousteau, Amariyanna Copeny, 
Vanessa Nakate, et cetera). 

Field Skills 
51. Identify common aquatic animal species including fish, reptiles, amphibians, and 
mammals. 
​ https://www.ndherpatlas.org/  
​ https://gf.nd.gov/sites/default/files/publications/fishes-of-nd.pdf  
​ https://gf.nd.gov/wildlife/id  
52. Identify common aquatic macroinvertebrates and their pollution tolerances. 
See critter cube activity beginning page 55 
https://nebula.wsimg.com/44a21e549b8d75d9a8f6b815aa894e07?AccessKeyId=0E1E2A6223A
21C6C56E7&disposition=0&alloworigin=1  
https://iwla.org/wp-content/uploads/Dichotomous-Key-and-Size-Chart.pdf  
53. Calculate a biotic index and determine water quality for freshwater systems. 
See critter cube activity beginning page 55 
https://nebula.wsimg.com/44a21e549b8d75d9a8f6b815aa894e07?AccessKeyId=0E1E2A6223A
21C6C56E7&disposition=0&alloworigin=1  
54. Identify common aquatic plants and their growth zones. 
55. Identify invasive aquatic species. 
​ https://gf.nd.gov/ans/species  
56. Utilize common water monitoring tools to determine local water quality (such as a 
Secchi disk, Ekman dredge, dip net, pH meter, aquatic sensors, et cetera). 
57. Interpret results of water quality monitoring measures (such as dissolved oxygen, 
turbidity, E. coli counts, pH, nutrient levels, et cetera) and provide recommendations for 
best management practices. 
​ https://www.epa.gov/awma/factsheets-water-quality-parameters  
58. Utilize common technologies in water resource management (such as GPS, GIS, aquatic 
sensors, et cetera). 
59. Delineate a watershed using a topographic map. 
​ https://www.soilandwater.nyc/files/b74771cac/watershed_delineation.pdf  
60. Calculate relevant hydrological measures such as base flow, water volume, runoff, water 
balance, et cetera. 
61. Calculate a water budget, including precipitation, evapotranspiration, storage, stream 
flow, discharge, and recharge. 
62. Interpret a hydrograph. 
Surface Hydrograph How to https://www.weather.gov/lot/hydrology_education_hydrographs  
​ Groundwater Hydrograph Data https://www.usgs.gov/apps/ngwmn/index.jsp  
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Current Issue Resources- Non-Point Source Pollution 
North Dakota Non-Point Source 319 Funding Summary 
https://deq.nd.gov/publications/WQ/3_WM/Factsheets/WMP_NPSprogram_FactSheetFinal.pdf  
Look at water quality in your local watershed 
https://www.epa.gov/waterdata/hows-my-waterway  
Non-Point Source Pollution Projects in North Dakota 
https://www.epa.gov/nps/nonpoint-source-success-stories-north-dakota  
https://www.epa.gov/nps/basic-information-about-nonpoint-source-nps-pollution  

 
 
 

Additional Resources Available FREE upon Request 

1.​ Streamkeepers Field Guide-- Contact Tina Harding, ND Project WET Coordinator for 
hard copy: tinamharding@nd.gov  

2.​ Healthy Water, Healthy People Water Quality Educators Guide—Contact Tina 
Harding, ND Project WET Coordinator for hard copy: tinamharding@nd.gov 

3.​ North Dakota Waters Reference Guide 
http://www.swc.nd.gov/pdfs/water_reference_guide.pdf  

4.​ Living with a River Handbook: 
https://deq.nd.gov/publications/WQ/3_WM/NPS/SWCBinder/Riparian/Living%20Wi
th%20A%20River %20Handbook%20(FINAL).pdf 
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