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W H O  A M  I ?
• Freshwater Biologist

• Biology Education Researcher

• Postdoctoral Researcher in Dr. Stephanie Gardner’s Lab

• New Faculty at Le Moyne College in August 2024!



F I G U R E  S E T  D E T A I L S

• Learning Objectives (all incorporate Core Ecological Concepts): 
o Predict how humans cause changes in diversity across the landscape for 

aquatic organisms. 
o Human-Environment Interactions

o Describe how a multi-scale approach can create a different interpretation of 
patterns across the landscape.
o Cross-cutting Themes

o Analyze figures to describe concepts related to human effects on aquatic 
communities.
o Ecology Practices

o Develop additional questions based on scientific reasoning. 
o Ecology Practices



Background Information
• Freshwater Streams in Hungary and 

Ozarks
• Interpretation of ordination figures

Major sections
• Land use and scale
• Land use and environmental gradients
• Land use and stream fish biodiversity



F O C U S  O N  O R D I N A T I O N  F I G U R E S



P R E - C L A S S  A C T I V I T Y



E X A M P L E -  Z O O M  I N  T O  L O C A L  S C A L E

Based on the features 
in view across the 
landscape, what 
potential human 
impacts do you see, 
how might those 
impact your body of 
water? 

50 m scale



E X A M P L E -  F I R S T  Z O O M  O U T

What additional human 
influences are now in 
your field of view, and 
how might those impact 
the communities within 
your aquatic habitat. 

200 m scale



E X A M P L E -  S E C O N D  Z O O M  O U T

Are there any 
additional features 
that should now be 
considered regarding 
human influences on 
your chosen aquatic 
habitat? 

As you zoomed out, 
do any of the human 
impacts you wrote 
down at a smaller 
scale now seem 
unnecessary?

600 m scale



L A N D  U S E  A N D  E N V I R O N M E N T A L  
G R A D I E N T S

Figure adapted with permission from Tóth, R., Czeglédi, I., Kern, B., & 
Erős, T. (2019). Land use effects in riverscapes: Diversity and 
environmental drivers of stream fish communities in protected, agricultural 
and urban landscapes. Ecological indicators, 101, 742-748.

Figure 2: Constrained Analysis of Principal Coordinates 
(CAP) investigating land use influences on habitat 
characteristics within streams. Fish communities from 
streams in forested lands are shown by circles, fish 
communities from streams in agricultural lands are shown 
by squares, fish communities from streams in urban lands 
are shown by triangles. Directionality of the vectors 
associated with the habitat variables point towards the 
land use that habitat is most associated with. 



Make predictions for how species richness for stream fish 
would change across a gradient of each land use type. 
Blank graphs are provided on the next page to get you 
started. Your predictions do not have to be linear. After 
you have finished your graphical predictions, find a 
partner, and compare predictions. How similar or different 
were the predictions you made?



L A N D  U S E  A N D  S C A L E

Figure 3: Non-Metric Multidimensional Scaling (NMDS) of 
Missouri Ozark stream fish. Investigating how fish beta 
diversity is influenced by land use at three different scales: 
local scale (A), riparian scale (B), and catchment scale 
(C). In these plots, the tips of the lines represent a 
sampled community. The lines of the same color converge 
on the centroid, which is the equivalent to the “average” 
community for a particular land use type. Figures adapted 
with permission from Sickler, S. M. (2018). Long-Term 
Trends of Stream Fish Community Assemblages in 
Southern Missouri with Contemporary Land Use Impacts.



M O V I N G  B E Y O N D  L A N D  U S E



M O V I N G  B E Y O N D  L A N D  U S E

Figure 5: Mean (error bars are standard 
error) daily proportional movement of 
fishes through four road crossing types 
and natural reaches. Sampling 
completed in the Ouachita National 
Forest in west/central Arkansas. 
Sampling took place over nine road 
crossings on eight streams. The 
sampling included over 6,000 
individuals of 26 fish species from eight 
families. Figure used with permission 
from Warren and Pardew 1998 – Road 
Crossings as Barriers to Small-Stream 
Fish Movement.



Questions?
lstoczyn@purdue.edu

@Eco_Stosh

Have you specifically 
taught about creating 

and interpreting 
graphs in your 

ecology courses?

What struggles have 
you faced teaching 

your students to create 
and interpret graphs?

mailto:lstoczyn@purdue.edu
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