


[bookmark: _Hlk77162233]Group activity:  Urban Stream Invaders

Working with your group members, respond to the following questions about the paper “Urbanization can increase the invasive potential of alien species” by Dr. Piatã Santana Marques and colleagues. 

When answering, make sure you are using your own words. Paraphrase information from the paper (and don’t simply answer with direct quotes from the paper). Take turns being scribes and contributing to this document. This should be a collaborative effort - discuss your answers with each other!
									
1. What is the overarching hypothesis that this study tests?  




2. What is the main message to draw from these figures (Figure 2a and 3b from the paper)? (Note that the statistical analysis of these results showed a significant effect of urbanization, but not fish biodiversity, on both dependent variables.)
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Fig. 2a. Guppy density estimated as mean number of individuals, both males and females, per metre square. 
Fig. 3b. Comparing condition of urban and non-urban guppies. Guppy condition estimated for the female guppies using the mean hepatosomatic index (HSI).   

In both treatments (urban and non-urban) guppies occur in stream reaches with other fish species (black circles, guppy + other fish) and in reaches where guppies are the only fish species (grey triangles, guppy only). Symbols represent the means and bars as the standard error of the mean. Data shown include two sampling years (2016 and 2017). 








3. What are chironomids?  (look it up!) Why are they so abundant in urban streams? (Hint: see this image showing invertebrates that inhabit streams.)








4. Examine Figs. 4 and 5 from the paper. How do these results relate to those shown in question #2?
[image: ]





5. This paper documented one way in which urban environments might differ from non-urban environments and the consequence of that difference. Can you think of other ways in which organisms face different conditions in urban vs. non-urban areas?







6. Are you satisfied with the authors’ explanations for the success of guppies in urban environments? Are there other factors you would investigate? Or are there other questions raised by these results that suggest future research directions?








7. Briefly describe another experiment or additional sampling you would perform to address one of the questions mentioned in #6 to build on the results of this study.









8. Were there any results from the study that you didn’t understand or found confusing? You can each answer individually to this question.
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FIGURE 4 Chironomids (dark grey) and other invertebrates
(light grey) that were measured in the streams as biomass available
for consumption (panel a) and found in the guts of female guppies,
expressed as proportion of total diet (panel b). The data include
samples of urban reaches where guppies occur with other

fish species (urban:guppy + other fish), urban reaches where
guppies are the only fish species (urban:guppy only, non-urban
reaches where guppies occur with other fish species (non-
urban:guppy + other fish) and non-urban reaches where guppies
are the only fish species (non-urban:guppy only). The category

of other invertebrates includes insect families within Diptera,
Lepidoptera and Trichoptera and Oligochaeta. Bars represent the
mean and lines are the standard error of the mean. Data shown
include both sampling years 2016 and 2017
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FIGURE 5 Relationship between diet (proportion of
chironomids consumed) and (a) number of offspring, (b) condition.
Each symbol represents the average value in urban (grey) and non-
urban (black) reaches where guppies co-occur with competitors and
predators (high biotic interactions, diamonds) and reaches where
guppies are the only fish species (low biotic interactions, squares).
Lines represent the linear model fit and shades are confidence
intervals. Model results are in the Supporting Information (Table S8)

For Fig. 4, statistical analysis showed that urbanization, but not
fish biodiversity, had a significant effect on chironomid
biomass and proportion of the guppy diet made up of
chironomids. For. Fig. 5, linear models showing effects of
proportion of chironomids in the diet on both number of
offspring (R2 = 81%) and guppy body condition (R2 = 26%)
‘were statistically significant.
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