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Outline of the presentation: 
• Why collaborate 
• Costs and benefits 
• Development of “Big Science” in ecology 
• LTER and NEON 
• Coupled natural-human systems 



TOPICS FOR DISCUSSION: 
 
1. Culture of collaboration 

•  Collective identity 
•  Drivers of collaboration 

2. Governance 
3. Data Sharing 

•  Authorship 
•  Ethics 

4. Strategies for management 
•  Structure 
•  Evaluation 
•  Information management 
•  Staff 

5. Funding 
•  Internal 
•  External 



SCIENTISTS DISCOVER NEW ELEMENT 
     
Oxford University researchers have discovered the heaviest element yet 
known to science. The new element, Universitium (symbol=Uv), has one 
neutron, 25 assistant neutrons, 88 deputy neutrons and 198 assistant 
deputy neutrons, giving it an atomic mass of 312.  These 312 particles are 
held together by forces called morons, which are surrounded by vast 
quantities of lepton-like particles called pillocks. 
  
Since Universitium has no electrons, it is inert. However, it can be 
detected, because it impedes every reaction with which it comes into 
contact. 
 
Universitium has a normal half-life of 2 to 6 years. It does not decay, but 
instead undergoes a reorganization in which a portion of the assistant 
neutrons and deputy neutrons exchange places. In fact, Universitium's 
mass will actually increase over time, since each reorganisation will cause 
more morons to become neutrons, forming isodopes.  



Funding agencies: 
Proactive        Reactive 
Large vs. small grants 
Funding rates 
Definition of “interdisciplinary” 

Ecological grand challenges: 
Coupled human-natural systems: 
• Invasive species  
• Climate change 
• Altered biogeochemical cycles 
• Ecology of infectious disease 
• Loss of biodiversity 
• Genetically modified organisms 
• Restoration and designer ecosystems 

Academic culture: 
Emphasis on funding – low vs. high risk 
Departmental and college structure 
Research culture for tenure and promotion 
Definition of “interdisciplinary” 



• Time demands 
• Authorship 
• Intellectual property rights 
• Publication credits 
• Credit (tenure and promotion) 
• Sharing the blame - fraud 
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Drivers of collaboration in ecology 
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Ten fundamentals of team building  
(from Likens 1997): 
 
1.  Brightness 
2.  Trust 
3.  Abundance of common (good) sense 
4.  Creativity and willingness to share 
5.  Appropriate training 
6.  Collective ability to make up deficiencies 

•  shared experiences 
7.  Willing to give time to the team 
8.  Personality 

•  Ability and willingness to listen 
•  Enjoy working with others 
•  Curiosity and interest 
•  Open minded 

9.  Serendipity 
10. Liking each other 
11. LUCK 



The challenges: 
 
1.  Intellectual contribution: authorship 
2.  Intellectual contribution: coursework 
3.  Intellectual contribution: funding 

•  Ethics workshop and policy 
4. Evaluation of participants 
5. Data sharing 

•  Change in academic culture 
6. Data management 
7. Long-term support 
8. Center Evaluation 



The Nutrient Network (NutNet) 

Bottom-up network 
Voluntary 
Simple rules 
Inexpensive 
Data management plan 
Data sharing policy 
Author policy 



Collaboration has benefits….. 



“Our future environment will largely consist of human-influenced ecosystems, 
managed to varying degrees, in which the natural services that humans depend on 
will be harder and harder to maintain. The role of science in a more sustainable future 
must involve an improved understanding of how to design ecological solutions 
through conservation, restoration and purposeful intervention of ecological systems.” 



The ecological cyclops 



The angry ecological cyclops 

“Earth Stewardship: Science that facilitates the active shaping of 
trajectories of social-ecological change to enhance ecosystem 
resilience and human well-being….a new cutting-edge science that 
blends disciplinary traditions, diverse ways of knowing, and new ways 
to identify scientific priorities ”                                                   

        
 Chapin et al. 2011 Ecosphere 



Smith, Knapp & Collins 2009 Ecology 

Ecological  
Theory 
development 

Current 
rate of 
change 

Social-ecological presses 

Press factor – variable or driver that is applied continuously at 
rates ranging from low to high (e.g., atmospheric nitrogen 
deposition, elevated CO2). Includes changes in rates (increases, 
decreases) relative to some historical baseline. 



LONG-TERM ECOLOGICAL 
RESEARCH NETWORK 
 
• Established in 1980 
• 26 Sites 
• Network Office 

LTER CORE AREAS 

• Net Primary Production 
• Organic matter cycling 
• Nutrient cycling 
• Population dynamics 
• Disturbance 

RESEARCH PARTNERS 

• US Forest Service 
• USDA ARS 
• Fish and Wildlife Service 
• The Nature Conservancy 



LONG-TERM ECOLOGICAL 
RESEARCH NETWORK 
 
• Established in 1980 
• 26 Sites 
• Network Office 

The US LTER Network 



Iterative Conceptual Framework Linking Social 
and Biophysical Sciences via Ecosystem Services 

Collins et al. 2011 Frontiers Ecol. Environ. 

Pulse-Press Dynamics linking biophysical and social 
sciences through ecosystem services 



NATIONAL ECOLOGICAL OBSERVATORY 
NETWORK 







Earth Stewardship: The Argus Initiative 

 “…potential solutions should consider multiple problems and sectors 
simultaneously through institutions at many scales rather than 
addressing each problem separately…..”                                   

        
 Chapin et al. 2011 Ecosphere 
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