
Macroecological Riverine Synthesis 
The Macroecological Riverine Synthesis project 
(MACRO) is funded by NSF (Emerging Frontiers 
Award #1442507) and is a collaborative, five-year 
research program.  

Overview. Macrosystems are ecosystems defined at large spatial scales that have 
hierarchically structured processes and interactions which take place over long periods 
of time (decades to millennia). MACRO focuses on rivers of temperate steppe biomes in 
North America and Mongolia. Grassland rivers are understudied ecosystems and the 
MACRO project examines the roles of hierarchical scales, system drivers, cross-scale 
interactions, and changing climates in controlling system metabolism, food webs, and 
biodiversity traits.  
Collaborators. For a list of collaborators see www.macrorivers.org 
Goals. Goals and objectives of the project can been found at www.macrorivers.org. 
The MACRO project will test these hypotheses: 

1. Hierarchical scaling relationships and effects of system drivers and cross-scale 
interactions should be the same in riverine macrosystems of temperate steppes 
on both continents;  

2. Macrosystem processes are more similar among ecoregions of the same type in 
different continents than they are among ecoregions of different types in the 
same continent; and  

3. Effects of climate change on functioning of temperate steppe rivers are more 
extreme among continents than are effects of zoogeographic differences.  

Study Design. The study encompasses investigations at four hierarchical scales: two 
continents with temperate steppe biomes (North American Great Plains and Euro-Asian 
Steppes of Mongolia); three temperate steppe ecoregions/continent (mountain steppe 
shrublands, short-to-tall grasslands, and semi-arid shrublands); three rivers/ecoregion; 
and two structural types of hydrogeomorphic zones/river at the valley-to-microshed.  

 

http://www.macrorivers.org/
http://www.macrorivers.org/


Hayford Research Lab. Research in my lab at Wayne State College contributes to the 
MACRO project by analyzing functional traits, particularly functional trait diversity at 
different scales within and between the study watersheds, ecoregions, and continents. 
We focus on the interaction between taxonomic diversity and communities and 
functional diversity. The WSC MACRO research lab collaborates with other researchers 
in the MACRO project as part of the biodiversity traits team.  
Major Findings.Two papers in press and one paper submitted for publication combined 
with three presentations have resulted in these major findings: 

1. Hhydrological connectivity (or lack thereof) structures stream macroinvertebrate 
metacommunities and functional organization in a macroecological comparison 
of three large drainages in Mongolia. 

2. Chironomid communities based on taxonomic and functional trait analysis 
support designation of biologically unique communities in three different 
ecoregions of the Missouri River watershed. 

3. Graph theorietical methods are effective in establishing the connections between 
taxa and functional traits in streams in the Missouri River watershed. 

Ongoing Research. We are working on functional redundancy within and between 
functional process zones in rivers and watersheds of U.S. Great Basin, Yellowstone 
River watershed, and the Niobrara and Little Missouri watersheds. 
 
 
 

  
 
Additional Information. More information on the project can be found at: 
www.macrorivers.org and https://www.facebook.com/macrorivers/ 
Support. This project is supported by the National Science Foundation and 
Wayne State College Department of Life Sciences and School of Natural and 
Social Sciences. 
Research Interactions. This research is linked to the MAIS and CPEN 
projects. 
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