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Exhibit Transition Study 

 
 

Monitoring our herd over 4 years  
(Sept 2012 – Dec 2016) through  
3 phases of transition to the new habitat 

 
 

In the old habitat 
prior to construction  

(baseline) 

Move to the new barn 
through 1 year after opening 

During   
construction  



Research Goals 

 
 

We designed this study to assess: 
• Welfare of our elephants through transitions 

• How well we met these program goals:  

− Increase choice (e.g., social choice, resource choice) 

− Increase activity and exploration 

− Display of natural behaviors in response to resource 
manipulation (e.g., learn to “look” for food)  

 
 



What is Welfare? 

 
 

 
 

AZA Animal Welfare Committee:  
Animal Welfare refers to an animal’s collective physical, 
mental, and emotional states over a period of time and is 
measured on a continuum from poor to excellent. 

Good welfare requires a 
foundation of good care 



Welfare Concepts 

 
 • Welfare should be assessed over an animal’s life time. 

• Welfare is a relative measure, not an absolute measure. 
• Important to measure indicators of good/positive welfare.  
• Animals experience tradeoffs, opportunities and challenges. 
• Emotional and cognitive experiences influence welfare. 
• Acute stress responses are adaptive, but chronic stress 

becomes detrimental. 

 
 



The Stress Response “Good” vs  “Bad” 
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Acute stress response 
increases glucose and oxygen 
for brain and muscle function. 

Chronic stress occurs when the 
stressor is not removed and/or 
not coped with properly. 

Stress response measured by glucocorticoids 



Types of Welfare Measurements 

 
 

Behavior 
 Time budgets, behavioral diversity, activity,  

species-appropriate behaviors 

Physiology 
 Hormone levels, stress response,  

reproduction, nutrition 

Physical Appearance & Health  
 Body condition, muscle tone,  

species-specific health parameters 

 
 



Behavior: activity level 
 Distance walked 
 Recumbence (lying down)  

Welfare measurements in this study 

Physiology 
 Stress response (glucocorticoids) 
 Reproductive cycles 

 
 

Behavior: behavioral diversity 
What is their basic activity budget? 
How do they use the resources in their habitat? 
What choices do they make?  
How do they interact with each other? 

 
 



Process for this 4-year study 

 
 

 
 

1. Collect and organize samples 
• Record video of behavior. Enter log info in database. 
• Collect fecal samples.  
• Prepare GPS bracelets.  Download GPS and accelerometer data. 

2. Develop methods for processing data 
• Define behaviors for scoring video. Configure software program. Test 

with volunteers and interns. 
• Validate lab assay for measuring “stress” in fecal samples.  
• Determine GPS coordinates of new habitat boundaries and update 

methods from previous study. 
3. Process samples to get data 

• Score behaviors from video. 
• Run assays on fecal samples. 
• Manipulate GPS and accelerometer data. 

4. Define independent variables (e.g., construction, husbandry) 
5. Analyze the data 



Distance walked & recumbence  
154 sessions with GPS bracelets 
24 hours every 2 weeks 
2 to 4 elephants 

Samples collected (as of June 2016) 

Stress hormones & reproductive hormones 
1,493 fecal samples (stress)  

 1 day/week, more during moves 
 Reproductive hormones monitored routinely 

All elephants 

 
 

Behaviors diversity, time budget 
7,446 video clips (250 hours)  
1 day/week, 8 x day, 2min clips 
All elephants 

 
 



Behavior Video Superstars 
VAST volunteers (Volunteerous maximus) 

 

Population 

Work load 

Behavior 

14 individuals  

1600 hours 

Dedicated  

Enthusiastic, friendly & tough. 
This species endures cold, heat, 
rain, wind, construction, and 
change with a SMILE 



Challenges of a juvenile male 

 
 

 
 

Samudra is determined to destroy his bracelet 

56 elephants wore these 
Sam pulled GPS units out 

Heavy cargo strap 
Survived 6 sessions 

Keepers made a firehose bracelet  
Sam destroyed it in 1 session 

NEW Kevlar bracelet 
Working it! 



Challenges of a juvenile male 

 
 

 
 

…but we are determined to keep him in this study 
Visited Portland Fire station 
to ask about materials and 

got to ride in an engine 

Keepers are dedicated to 
collecting our data 

My friend and master 
rigger made Sam's new 

Kevlar bracelet 



Processing samples to get data 

 
 

 
 

Methods development  
April 2016 to present – Develop and test behavior methods  
Oct 2015 to present –  Test fecal assay and do biological validation 
Sept 2016 – Define GPS coordinates of new habitat 

Estimated number of hours for processing data 

Goal: 
Processing complete by July 2017 



Data analysis 

 
 

Variables for any welfare assessment in a zoo 
Housing features 
Management practices 
 

Additional variables for this study 
Construction and moves 
Life events (births, deaths, transfers) 
Reproductive status and cycle phase 

 
 



Transitions & events during this study 

 
 

 
 

Sept 
2012 

Dec 
2016 

Jan 
2014 

Jan 
2015 

North Meadow 
6/4/15 

Encounters 
2/22/14 

Major construction complete 
South Habitat 

12/14/15 

Forest Hall 
5/19/15 - 5/27/15 

Construction start 
4/4/13 

Jan 
2013 

Jan 
2016 

Lily born 
11/30/12 

Rama died 
3/30/15 

Tusko died 
12/22/15 

TB treatment started (Rama) 
7/23/13 

(old) Encouraged foraging  
by scattering food 

(new) Encourage 
foraging  with feeders 
on 18-hour schedule 



Where are we now? 

 
 

 
 

• PhD student as of April 2015 

• Continuing to collect samples/data 

• Still testing methods for processing 
samples 

• Preparing training for behavior 
scoring 

• Starting to design the data analysis 

• We are already observing some 
GREAT changes as a result of 
Elephant Lands! 



Anecdotal observations 

 
 

 
 

• Increase in resource use  
(diversity in food delivery, habitat  
features, enrichment objects) 

• Greater variability in social 
interactions 
(choice of where to be, who to be 
with, or whether to be alone)  

• Increase in exploratory behavior 



Resource use 
Diversity in 
resources 

 
• Food delivery 
• Habitat features 
• Enrichment 



Social Interactions 
Choice in 

social 
grouping 

 
• Variable 

groupings 
• Time alone 



Social Interactions 
Choices in 
resources 

 
• Chendra may 

choose a new 
resource before 
being displaced 



Social Interactions 
Habitat 

complexity 
 
• Animals out of 

view in the 
same habitat. 



Exploratory behavior 
Presence of 

unpredictable 
food sources 

 
• Elephants check 

for food (forage) 







Scoring Behavior 

 
 

Questions we want to answer 
What is their basic activity budget (how do they spend their time)? 

What percentage of their time is active v. inactive? 
What choices do they make?  
How do they interact with each other? 
How do they use the resources in their habitat? 

Behavior definitions (ethogram): 
Behaviors are grouped into categories  

Social-physical contact  Social-no contact 
Food object interaction  Feeding/drinking 
Enrichment object interaction Environmental interaction 
Stereotypy   Locomotion 
Solitary/self directed  Stationary 

Behavior definitions are objective 
Elephant expertise is NOT required to score behaviors 

 
 


	Measuring the welfare of Oregon Zoo elephants during their transition to Elephant Lands
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Behavior Video Superstars�VAST volunteers (Volunteerous maximus)�
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26

