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Whooping Cranes – Potential BIG QUESTIONS



Figure 2. Whooping Crane Conceptual Ecological Model 
                 

 High Effectiveness During Extension 
              Low Effectiveness During Extension 

  High Control - High Uncertainty 
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Germination Suppression
Phragmites
viable seeds in Nov
few seeds in March, 25% germinability
flood<2wks after dissemination

Cottonwood seeds
viable 3 weeks
% germination ↓> 6 days

<5% germination > 16 days
Willow seeds

viable 2 weeks
% germination ↓@ 2-4 days
if wet/warm all germinate, so viability
over longer time periods hard to test

Germination/establishment requires high 
soil moisture and exposure of 1-2 weeks 

Target Vegetation Phenology

May June AugustJuly

5-20 June
Highest probability 

of dispersal/viability
3wk seed 
viabilityCottonwood viable seed dispersal/germination

2wk seed 
viabilityWillow viable seed dispersal/germination

12-20 June
Highest probability of 

dispersal/viability

Seed viability longer and prolonged further with cool temps

Seed viability shorter and viability decreases more rapidly

Germination Suppression



Seedling Inundation

Cottonwood seedlings (3-4wks)
survive <16 days under 1 ft of water (3” tall 

Hosner 1958) 
50% mortality@ 75days under 6in of water 

(<1cm tall Marks & Atia 2020)
50% mortality @ 7 days under 22in of water

(<1cm tall Marks & Atia 2020)

Willow seedlings (3-4wks)
survive >32 days under 1 ft of water (3” tall 

Hosner 1958)

Sapling Inundation
Cottonwood and Willow 

2nd year 15” saplings
all survived 150-day inundation
deeper water reduces root elongation
fall inundation more effective to ↓ growth 

Target Vegetation Phenology

May June AugustJuly

5-20 June
Highest probability 

of dispersal/viability
3wk seed 
viability

Cottonwood viable seed dispersal/germination

Cottonwood Seedling Development

2wk seed 
viabilityWillow viable seed dispersal/germination

Willow Seedling Development

12-20 June
Highest probability of 

dispersal/viability

Seed viability longer and prolonged further with cool temps

Seed viability shorter and viability decreases more rapidly

3-4wk seedling

3-4wk seedling

Germination Suppression
+

Seedling Inundation



Hosner, J.F. 1958. The Effects of Complete Inundation upon Seedlings of Six Bottomland Tree Species. Ecology 39 (2), 371-373. 

Under 1 ft of water



All species Trees only

Cottonwood 1 cm seedling:
50% mortality @ 75 days under 6in of water
50% mortality @ 7 days under 22in of water
Marks-Atia 2020

Marks & Atia. 2020. Seedling Submergence Tolerances Accurately Predict Riparian 
Tree Species Distributions: Insights to Help Design Environmental Flows. Wetlands
40:1923–1934. https://doi.org/10.1007/s13157-020-01375-5
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How much water do we need?



How much water do we need?



How much water do we need?



How much water do we need?



How much water do we need?



Can we do it?
Volume/Operations Capacity



Volume/Operations Capacity – data for additional years on Flow Routing Tool 2020

https://platteriverprogram.org/system/files/2021-02/Flow%20Routing%20Tool%202020-June%201%20to%20June%2030%20run.pdf


Volume/Operations Capacity
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Figure 2. Whooping Crane Conceptual Ecological Model 
                 

 High Effectiveness During Extension 
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Hypothesis: Introduce your hypothesis, independent and dependent variables on each axis. 
What data support this hypothesis? What are the mechanisms that connect independent variables to the response you predict?

Description/Link to Program Management:

How is this hypothesis linked to Program management?
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Define this variable.
What range of conditions will be tested?
Over what period of time?
Over what spatial scale?
How will they be created for testing?
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Hypothesis: Introduce your hypothesis, independent and dependent variables on each axis. 
What data support this hypothesis? What are the mechanisms that connect independent variables to the response you predict?

Description/Link to Program Management:

How is this hypothesis linked to Program management?
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Define this variable.
What range of conditions will be tested?
Over what period of time?
Over what spatial scale?
How will they be created for testing?
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UOCW/MUCW/TUCW (feet)
Proportion of reach with UOCW ≥650 feet

Proportion Unvegetated in-channel landcover (%)
Acres suitable on-channel habitat



Baasch et al. 2019 WC use of riverine stopover sites

TARGET WIDTH?
650 feet
MUCW
TUCW
Which measure?
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Figure 2. Whooping Crane Conceptual Ecological Model 
                 

 High Effectiveness During Extension 
              Low Effectiveness During Extension 

  High Control - High Uncertainty 
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Factors influencing length of stay?



Is there enough variability in flows encountered by WC 
over the years/seasons as they intersect with the Platte 
to detect selection for this variable? 



Turbidity
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Hypothesis:

Description/Link to Program Management:

Fat Reserves
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Are WC that stop along the AHR more fit?
Differential body condition, survival, reproduction
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• Meeting Feedback

• Action Items
• Continued hypotheses formulation

• What do you need from the EDO?

• Agenda suggestions for next meeting

• Upcoming Meetings:
• AMWG Meeting March 9th, 1-5 PM

• GC Meeting March 10th, 9:30 AM - 3:00 PM

• AMWG Meeting March 23rd, 1-5 PM

Meeting Review and Wrap-UpMeeting Review and Wrap-Up


