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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 

  Low Control - High Uncertainty 
  High Control - Low Uncertainty 
  Low Control - Low Uncertainty 
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Whooping Cranes – Potential BIG QUESTIONS



Whooping Cranes – Potential BIG QUESTIONS

: Can we use channel inundation to suppress germination and maintain UOCW?

• Target species

• Duration – For how long?

• Timing – When? Frequency?

• Magnitude – How much water do we need? Depth? Volume?

• Can we do it? Do we have the volume/operations capacity to do it even through 
drought?



Figure 2. Whooping Crane Conceptual Ecological Model 
                 

 High Effectiveness During Extension 
              Low Effectiveness During Extension 

  High Control - High Uncertainty 

  Low Control - High Uncertainty 
  High Control - Low Uncertainty 
  Low Control - Low Uncertainty 
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Utilize modeling
Representative reaches
Develop testable hypotheses
Reflect stepwise progression
Program Actions to Results



Germination Suppression vs. Seedling Inundation

May June AugustJuly

5-20 June
Highest probability 

of dispersal/viability

Cottonwood viable seed dispersal/germination

Cottonwood Seedling Development

Willow viable seed dispersal/germination

Willow Seedling Development

12-20 June
Highest probability of 

dispersal/viability

3-4wk seedling

3-4wk seedling

Germination Suppression
+

Seedling Inundation

Timing 

Germination 
Suppression

Cottonwood

Willow



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?

Germination Suppression Flow
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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?

Germination Suppression Flows
Main channel wetted, 3”, 6”, or 12” water depth
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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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Proportion of reach with MUCW ≥650 feet

Proportion Unvegetated in-channel landcover (%)
Acres suitable on-channel habitat (MUCW and water depth)







Maximum Unobstructed Channel Width = MUCW
Main Channel 

Total Unobstructed Channel Width = TUCW



Rowe Sanctuary 
1500 cfs TIN
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+

Depth (ft)



Rowe Sanctuary 1500 cfs, at 0.5 ft inundation

Depth (ft)

TUCW

MUCW



Rowe Sanctuary



Elm Creek



Cottonwood





Figure 2. Whooping Crane Conceptual Ecological Model 
                 

 High Effectiveness During Extension 
              Low Effectiveness During Extension 

  High Control - High Uncertainty 

  Low Control - High Uncertainty 
  High Control - Low Uncertainty 
  Low Control - Low Uncertainty 
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Reflect the stepwise process
Based on modeling efforts
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Hypothesis:

Description/Link to Program Management:

Flows in CFS during Spring/Summer
One for June and one for July?

1,000 2,000 3,000300 4,000

6”

inundated

12”
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Hypothesis:

Description/Link to Program Management:

Flows in CFS during Spring/Summer
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Hypotheses:

Description/Link to Program Management: 

Flow in cfs in Spring/Summer

1000 20000 3000
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Baasch et al. 2019 WC use of riverine stopover sites

WC RESPONSE
TARGET WIDTH for WC roosting?
MUCW ≥ 650 feet
TUCW
Which measure?
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Hypothesis:

Description/Link to Program Management:

Proportion Unvegetated On-Channel Landcover (%)
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Hypothesis:

Description/Link to Program Management:

Proportion of Reach with MUCW ≥650 feet (%)
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Hypothesis:

Description/Link to Program Management:

Acres of suitable on-channel habitat (MUCW and water depth?)

a

b



Items to consider:



Whooping Cranes – Potential BIG QUESTIONS



Figure 2. Whooping Crane Conceptual Ecological Model 
                 

 High Effectiveness During Extension 
              Low Effectiveness During Extension 

  High Control - High Uncertainty 

  Low Control - High Uncertainty 
  High Control - Low Uncertainty 
  Low Control - Low Uncertainty 
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Are WC that stop along the AHR more fit?
Independent variables that may impact differential body condition, 
survival, reproduction
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Hypothesis:

Description/Link to Program Management:

Does the creation of new acres of WC habitat or the distribution of these acres across the AHR increase WC survival or 
reproductive success? 

Creation/distribution of acres of suitable habitat (on and off channel) within AHR
(not adding large amounts of habitat moving forward)

a

b



A
n

n
u

al
 s

u
rv

iv
al

 r
at

e
Hypothesis: WC that stop within the Platte AHR have higher annual survival than those that do not stop within the Platte AHR.

Description/Link to Program Management:

Stopped within Platte AHR Did not stop within Platte AHR

0.95

0.92

0.96

Larger N (92%)Smaller N (8%)

*Based upon telemetry marked birds with bias toward younger, non-reproductive birds.
7% mortality w/in 2 wks of marking in Pease et al. 2019

AdultsSub-adults

0.89

0.84

Sub-adults Adults

Low variability
Life history
Physiology
Sample size limits
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Hypothesis: WC that stop multiple years in a row within the Platte AHR have higher annual survival than those that do not stop within the
Platte AHR.

Description/Link to Program Management:

Stopped within Platte AHR Did not stop within Platte AHR

0.95

0.92

0.96

Larger N

*Based upon telemetry marked birds with bias toward younger, non-reproductive birds.
7% mortality w/in 2 wks of marking in Pease et al. 2019

AdultsSub-adults

0.89

0.84

Smaller N

Sub-adults Adults

Stopped within Platte AHR
multiple years in a row

Even smaller N

AdultsSub-adults
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Hypothesis: WC that stop within the Platte AHR have higher daily survival than those that do not stop within the Platte AHR.

Description/Link to Program Management:

Stopped within Platte AHR Did not stop within Platte AHR

0.96
0.99

Larger N

Smaller N

*Based upon telemetry marked birds with bias toward younger, non-reproductive birds.
7% mortality w/in 2 wks of marking in Pease et al. 2019

AdultsSub-adults

0.89

0.84

Sub-adults Adults
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Hypothesis: WC that stop within the Platte AHR have higher fledge ratios than those that do not stop within the Platte AHR.

Description/Link to Program Management:

Stopped within Platte AHR Did not stop within Platte AHR

1.0

Larger NSmaller N

*Based upon telemetry marked birds with bias toward younger, non-reproductive birds.

0.5
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Hypothesis: WC that stop within the Platte AHR have higher probability of having at least 1 fledged offspring per year than those that do not 
stop within the Platte AHR.

Description/Link to Program Management:

Stopped within Platte AHR Did not stop within Platte AHR

1.0

Larger NSmaller N

*Based upon telemetry marked birds with bias toward younger, non-reproductive birds.

0
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Hypothesis: WC that stop multiple years in a row within the Platte AHR have fledge ratios than those that do not stop within the Platte AHR.

Description/Link to Program Management:

Stopped within Platte AHR
multiple years in a row

Did not stop within Platte AHR

1.0

Larger NSmaller N

*Based upon telemetry marked birds with bias toward younger, non-reproductive birds.

0.5

Stopped within Platte AHR

Low variability
Life history
Physiology
Sample size limits

We may want to think about the priority and investment
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Hypothesis: WC that stay longer within the AHR have increased survival and/or reproductive success

Description/Link to Program Management:
If longer stays provide benefits, then PRRIP should further investigate those factors associated with longer stays and manage in a way that 
encourages longer stopovers. If not, why try to recapitulate factors involved with longer stays?

Length of stay within AHR (days)

a

b

Same caveats:
Low variability
Life history
Physiology
Sample size limits

We may want to think about the priority and investment



Whooping Cranes – Potential BIG QUESTIONS



Figure 2. Whooping Crane Conceptual Ecological Model 
                 

 High Effectiveness During Extension 
              Low Effectiveness During Extension 

  High Control - High Uncertainty 

  Low Control - High Uncertainty 
  High Control - Low Uncertainty 
  Low Control - Low Uncertainty 
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Independent variables that may influence length of stay?

Are WC that stay longer representative?
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Hypothesis: WC that stop within the Platte AHR have longer stopovers than those that do not stop within the Platte AHR.

Description/Link to Program Management:

Stopped within Platte AHR Did not stop within Platte AHR
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Larger NSmaller N
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Hypothesis:

Description/Link to Program Management:

Fat Reserves
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c d
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Hypothesis:

Description/Link to Program Management:

Acres of suitable on-channel habitat (flow variable, depth, UOCW, nearby forest)

a

b

15 days

c

d



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:

Mean daily flow during stopover (cfs)
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Hypothesis:

Description/Link to Program Management:

Acres of suitable off-channel habitat

a

b

15 days
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Hypothesis:

Description/Link to Program Management:

Proportion of agricultural landcover within 1 mile

a
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cd
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Hypothesis:

Description/Link to Program Management:

Distance to nearest bridge/interchange/human development

a

b

15 days

cd



Le
n

gt
h

 o
f 

st
ay

 (
d

ay
s)

Hypothesis:

Description/Link to Program Management:

Mosaic of low-lying terrestrial and wetland landcover types within 1 mile
(riverine, wetland, ag, grassland, non-developed mosaic)
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Whooping Cranes – Potential BIG QUESTIONS



• Meeting Feedback

• Action Items

• Agenda suggestions for next meeting
• Additional WC Questions?

• Phragmites

• Species of concern

• Wet meadows

• Upcoming Meetings:
• GC Meeting March 10th, 9:30 AM - 4:00 PM

• AMWG Meeting March 23rd, 1-5 PM

Meeting Review and Wrap-UpMeeting Review and Wrap-Up


