Lucy Welfare status
Introduction

Wild animals live and survive in habitats through an intricate network of interactions between animals and the physical environment. The essential feature is the control exercised by the animals themselves in the way they eat, sleep, socialize/ reproduce. This is replaced by human presence in captivity. Elephants cannot be considered to be domestic (Lair, 1997; Kurt, 2007), they are wild animals living in captivity. The differences experienced in their day-to-day physical/ social activities by captive animals in relation to their wild counterparts may have an effect on the animal’s biology and behaviour (Bradshaw, 2007) in the form of increased incidence of foot ailments, occurrence of stereotypy, heightened aggression, abnormal/ absent reproductive behaviour, shortened life-span. Captivity is the sole reason for the occurrence of elephants in regions outside their range states. An Asian elephant, Lucy, female, 34y old, is being maintained in captivity in a zoo in Edmonton, Alberta, Canada. This region is characterized by low temperatures with average maximum ranging from 23o to -8oC and average minimum ranging from 10o to -19oC (accessed online)a. The region is said to experience snowfall for at least six months of the year for a few days of the month. Edmonton has snow on the ground continuously for about six months of the year. This elephant was brought to the present zoo in 1977 from Sri Lanka. Initially kept singly, she was given opportunity for social interaction when an African elephant was brought into the zoo. Two decades later, this elephant was reported to have been shifted to a different zoo, with Lucy being held singly in the present zoo.  
Campaigns by the public, NGOs and others to shift her from Edmonton zoo to a more suitable location with a warmer climate and availability of space with suitable substrate and a near-natural living environment have been initiated (accessed online) b. At the same time, the Edmonton zoo maintains that the elephant, Lucy, is “comfortable” in her present location, having been “imprinted” on people and not being comfortable with other elephants. Her health issues were reported to be treated as per protocol (accessed online)c. 

Instead of Edmonton zoo, it should be Edmonton Valley Zoo

With this background, a critical review of Lucy’s welfare status at the current location and implication of her being in the same location in terms of her physical and psychological wellbeing is mandatory. Care needs to be taken as this assessment should not be biased towards the zoo, which justifies the presence of Lucy in her current location or by the public or NGO campaigns against her presence in the current location. Lucy’s welfare has to be assessed objectively; from the elephant point of view or the deviation captive elephants have to undergo when they are kept under (in a ?) human environment.  
Objectives

In addition to the deviation the captive elephant undergo in relation to their wild counterparts, the occurrence of Asian elephants in areas outside their range states characterized by extreme low temperatures makes it an important issue for assessing welfare.
The focus of this investigation is:

· To assess the welfare status of the Asian elephant, Lucy, through a study of existing physical, social and physiological parameters

· To assess the availability of veterinary personnel of suitable professional experience, as it can have an indirect affect on the health and welfare status of elephants
Method 
Direct observations of Lucy were made during October 2009. In addition, data was collected from local people involved with the elephant. Welfare status of the elephants has been assessed by comparing physical/ physiological/ social and psychological features in captivity with those observed in the wild. Deviations from wild conditions have been considered to represent poor welfare. The greater the deviation, the poorer is the welfare. Deviation from the wild state for the parameters observed was rated using a scale developed by elephant experts (Appendix ). 

The rating method 
A team of experts, from wildlife biologists to welfare activists, rated different parameters of importance to the welfare of captive elephants (Varma, 2008; Varma, et al., 2008; Varma and Prasad, 2008). This rating was then used to assess the welfare status of elephants and elephant keepers
· Experts from different fields rated a total of 114 welfare parameters covering all the major aspects of captivity

· The rating scale was from zero (unsuitable conditions) to ten (suitable conditions). With this logic experts invited to assess the welfare based on welfare parameters and their significance, used maxima based on their concept of importance of a particular parameter to an elephant. A mean rating for each parameter, across all the participating experts, has been used as the Experts’ Rating (E-R) which represents the importance attached to a parameter i.e., for a parameter with 8.0 as the maximum value, only 2.0 (20%) deviation from the prescribed norm is considered acceptable.

· Using the maxima given by experts as a base, a rating scale, starting from zero to the particular maximum value for that parameter, has been used to rate the welfare status. This forms the Mean rating (M-R) denoting welfare status of existing conditions for the particular parameter. 

· The experts rated 114 different parameters. In this investigation, variables which represent a common feature of the captive condition have been grouped to form a parameter. The variables have been termed sub-parameters. For example: the variables, shelter type, shelter size, floor type in the shelter, represent different aspects of the physical space provided to the elephant. Hence these are grouped together to form the parameter “Shelter” and each constituent variable is the sub-parameter.  In this investigation, the E-R for a parameter (say, shelter) represents the mean of E-Rs across all related sub-parameters. Similarly for M-R also.  

· The results have been presented comparing E-R and M-R as a means of comparing the extent of deviation present in the sub-parameters observed. The difference between E-R and M-R (expressed as percentage) indicates the extent of deviation from the acceptable standards as suggested by experts (in all cases N*refers to number of sub-parameters for an observed parameter. N refers to the total number of parameters/sub-parameters observed). 
I think you should define SE (standard error). A lot of people don’t know statistical terms.

Result
Source of animal
Captive elephants outside their range states can be sourced from different ownership types: from extensive camps providing near-natural conditions or private owners providing a range of husbandry facilities, in range states. Welfare implications arise when the elephant/s is/are shifted to alien conditions in an un-natural setting.
· The elephant was orphaned in the forests of Sri Lanka, indicating its non-captive origin. It was shifted out of the country when it was only 2y old. 

M-R was 3.0 indicating a deviation of 50% from E-R. 
Purpose of keeping

Maintaining a non-domesticated animal in un-natural living conditions for commercial exploitation has been given low rating. 

· The elephant was said to be maintained for display purposes.

· The official website of the zoo mentions using the elephant to paint, the proceeds from sale of such paintings go to the zoo and partly towards elephant conservation funds (accessed online) d 

M-R was 0.0 showing 100% deviation from E-R.
Shelter
The physical space provided to elephants impinges on other aspects of the animal’s captive life, both social and psychological. Wild elephants have been reported to have home ranges of approximately 100 – 300 km2 (Sukumar, 1989; Williams, 2009) subject to ambient temperatures and vegetation/ water availability. In captivity, hard substrates are considered to be a contributory factor to foot related injury/ disease/ disorder (Mikota et al., 1994; Benz, 2005). 
· The elephant, Lucy, was provided two kinds of shelters/ enclosure: one was an open enclosure (around 0.5 acres in size) with sand/ mud as flooring. The other was a closed indoor enclosure (around 2000 ft2) with concrete flooring. 
· The animal reportedly spent 25% of its time in the open shelter and 75% in the closed shelter

· Of the total area available, the elephant was said to use 25% open area and 80% of the closed area
· The enclosure was cleaned once daily with water

Overall M-R for shelter was 5.3 (SE= 2.1, N*= 5) implying a deviation of 33.4% from E-R. Figure 1 and 2 give comparative rating and percent deviation from E-R respectively.
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Figure 1: Comparison of E-R and M-R for shelter sub-parameters
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En/Sh: Enclosure/ shelter availability
Sh-t: Shelter type
Fl-o: Floor type (open shelter)
Fl-c: Floor type (closed shelter)

Hy: Hygiene maintenance

Figure 2: Percent deviation from E-R for shelter sub-parameters
Water
Wild elephants have been observed to include a water source in their home range (McKay, 1973); drinking/ bathing at least once a day (Shoshani and Eisenberg, 1982). Use of perennial running water sources reduces chances of contamination as compared to stagnant sources; perennial sources such as rivers/streams also provide suitable substrate for the elephants to engage in wallowing/ mud-bathing. 
· The elephant did not have access to perennial sources such as rivers/ streams.

· Water source was tap/ tank in close proximity

· The elephant was observed to drink water once/ day
· Bathing place was the barn (closed shelter) wherein water was sprayed through hose pipes onto the elephant for duration of 15-20min. 
· No scrubs were used while bathing
M-R was 1.6 (SE= 1.2, N*= 6) indicating a deviation of 77.1% from E-R. 
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Figure 3: Comparison of E-R and M-R for water sub-parameters
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Pr-w: Availability of perennial running water source

W-s: Source of water

Ds-w: Distance to water

Bt-p: Bathing place

Bt-du: Bathing duration
Bt-m: Bathing materials
Figure 4: Percent deviation from E-R for water sub-parameters
Sleep
Place of sleep is an important part of a captive elephant’s life as confinement within enclosures with unsuitable substrates or exposure to extreme weather conditions maybe detrimental to its welfare.

· The elephant’s sleeping place and its enclosure/ shelter were similar.

M-R was 2.0 showing a deviation of 75% from E-R.
Walk 
McKay (1973) states that elephants spent 5.4% (N = 185h) per year? of their activity in walking alone. This does not include the combined activity of feeding and walking. Elephants have been observed to cover distances of 20-50km in the wild (Sukumar, 1991).  
I find this paragraph a bit confusing.

· Lucy was allowed to walk during the period 8a.m. to 2p.m., accompanied by keepers

· Nature of terrain was concrete with some grassy areas

· Duration of walk was 1.5 – 2.0h/ day.

· The official website of the zoo (accessed online)e mentions walks in the adjacent area with natural vegetation and substrates. However, this activity maybe limited to only those days when ambient temperature is suitable for the elephant. 

M-R was 9.0 for opportunity to walk and 2.0 for time of walk. Percent deviation from E-R was 0% and 75%, respectively for each of the sub-parameters. 
Interaction
DNA based studies have shown the occurrence of related groups of individuals in the wild, for Asian elephants (Vidya and Sukumar, 1995); occurrence of groups of individuals of different ages (adults, juveniles, infants)/sex (McKay, 1973). 
· The elephant was kept singly, with no opportunity for social interaction among other elephants.

M-R was 0.0 indicating a deviation of 100% from E-R.
Chaining and free ranging
Captive elephants are usually chained as a means of controlling the animal and restricting its movement. 

· Lucy, the elephant, was not chained
· There was no opportunity to range free in natural conditions

M-R was 2.7 (SE= 3.3, N*= 3) implying a deviation of 66.7% from E-R.
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Figure 5: Comparison of E-R and M-R for chaining sub-parameters
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Fr/Ch: Free ranging/ chained
Fr-op: Free ranging opportunity

Fr-du: Duration of free ranging
Figure 6: Percent deviation from E-R for chaining sub-parameters
Observed behaviour
Ease of handling the elephant in terms of its temperament and incidents of aggression was rated. In addition, occurrence of abnormal behaviours such as stereotypy was rated. 
· The elephant was described as quiet and reliable

· There were no incidents of aggression towards people

· The elephant showed stereotypy of two types: rocking ─ medium intensity and stepping ─ low intensity 

M-R was 5.8 (SE= 2.3, N*= 4) showing a deviation of 28.1% from E-R.
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Figure 7: Comparison of E-R and M-R for behaviour sub-parameters
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B: Observed behaviour
Agg: Incidents of aggression

St: Occurrence of stereotypy

In-st: Intensity of stereotypy
Figure 8: Percent deviation from E-R for behaviour sub-parameters

Food provisioning

Wild, free ranging elephants are considered generalist feeders (Sukumar, 1991), eating a wide variety of plants. This range is impossible to achieve in captivity with only stall feed as an option. Learning opportunity regarding what-to-eat and how-to-eat-it, while foraging in groups, is also absent for single, stall fed animals (Kurt and Garai, 2007). 
· Lucy was provided only stall feed, no free ranging opportunity 
· Feeding area was the barn (closed enclosure)

· Food type was: hay, vegetables and fruits

M-R was 8.0 for food provisioning type and 1.5 for number of food items given with percent deviation from E-R being 100% and 83.3% respectively.
Work

Depending on their ownership, captive elephants are made to work or given no work at all. 

· Lucy was not made to work

M-R was 8.0 with 0% deviation from E-R.
Reproductive status

Normal reproductive functioning in adult elephants is considered to be a sign good physical health (Kurt and Garai, 2007), opportunity for exposure to individuals of opposite sex, absence of stressors (Clubb and Mason, 2002).
· Lucy, an adult, 34y old female elephant was exposed to males (occasionally)

· There were no reports of pregnancy/ calf birth for this animal

M-R was 1.6 (SE= 1.8, N*= 5) with a deviation of 77% being noticed from E-R.
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Figure 9: Comparison of E-R and M-R for reproductive status sub-parameters
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Ex-m: Exposure to males
M-o: Observation of mating

Su-m> Successful mating

Cl-n: Number of calves born

Cw: Presence of cows during calf-birth
Figure 10: Percent deviation from E-R for reproductive status sub-parameters

Health status and record maintenance 

Captive conditions impose a number of alien/unnatural features for elephants with consequences on their health. Mikota et al., (1994) describe a number of diseases/ disorders noticed among captive elephants. 
· The elephant, Lucy, was diagnosed at an early age with rheumatoid arthritis

It is known that cold temperature lowers body temperature and slows down the circulation of the blood. The joints, if starved of good flow of blood, get numb and painful to move. For arthritis, it is always recommended to expose to warmer climates.
· From the records available form 2002 to 2009, the following were recurring problems: foot abscesses, toe nail cracks, foot pad problems, abscess in hip region, chronic respiratory problems in the form of trunk discharge, breathing from the mouth, blocked nostrils, wheezing

· Treatment for all the above issues were reportedly given
· Weight of the elephant was recorded intermittently over the years, showing tendency towards obesity (Figure 11) 

· Records were maintained up to January 2009 and no records available since (zoo’s medical records accessed through Freedom of Information)
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Figure 11: Weight of elephant Lucy
M-R was 1.8 (SE= 1.2, N*= 4) with a deviation of 77.4% from E-R. 
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Figure 12: Comparison of E-R and M-R for health status sub-parameters
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Na: Nature of disease/ disorder

Ts: Tests of dung/ urine/ blood samples
Wt: Body weight measurement

Rc: Maintenance of records

Figure 13: Percent deviation from E-R for health sub-parameters
Veterinary personnel
Availability of timely medical care is of utmost importance to captive animals. Professional experience of medical personnel was rated.

· The elephant was treated by a veterinarian with no experience on elephants

· The veterinarian had experience with cats/dogs

· The doctor visited the zoo every week and was associated with the zoo

Do you mean Dr. Ness? By “associated with”, do you mean works for or is on contract?

· No veterinary assistant was available

· Record keeping absent/unavailable since January 2009
M-R was 4.1 (SE= 2.1, N*= 5) implying a deviation of 48.8% from E-R.
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Figure 14: Comparison of E-R and M-R for veterinary personnel sub-parameters
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Vt-a: Veterinary doctor availability
Vt-e: Veterinarian’s experience with elephants

Vt-a: Veterinarian’s experience with specific animals

Vt-vs: Frequency of visits

Vt-as: Availability of veterinary assistant

Figure 15: Percent deviation from E-R for veterinary personnel sub-parameters
Overall welfare status of Lucy
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If welfare of captive elephants are assessed based on rating scale of 0 to 10 with zero representing bad welfare condition and ten representing satisfactory welfare condition; Lucy gets overall M-R (considered across all observed parameters) 3.1 (SE= 0.6, N= 41) indicating a deviation of 60.9% from her actual welfare status. The patterns of deviation from the expert rating are given in the Figure 16.  This indicates the distribution of deviations from zero value to complete divergence (100%) from E-R. Fifty-eight percent of the observed parameters showed deviations of 70% or more from E-R implying more than half the observed parameters showed deviations of nearly 70% or more from conditions considered acceptable by experts. These deviations were distributed across all the observed parameters, except for the single parameter: source of elephant. 

Figure 16: Distribution of percent deviation values

Discussion

The life of captive elephants maybe in complete contrast to that experienced by their wild counterparts. This is all the more conspicuous when captive animals are maintained outside their natural range states. The size, ecological needs and social organization of these animals makes them a difficult species to cater to in captivity (Veasey, 2006). Poole and Taylor, 1999) write about the difference in the living conditions of zoo elephants in the western world and those in the wild. It is this divergence from living conditions experienced in the wild that has been rated as an indicator of welfare of captive elephants using a scale developed by a team of experts. 
The overall M-R for Lucy was 3 demonstrating a deviation of 60.9% from E-R. This implies, when the captive condition is rated as a whole considering all the parameters as a single entity, a difference of 60% is observed from the conditions experts consider as acceptable. 
Features showing >70% deviation from E-R:
a. Purpose of keeping: while zoos may play a role in educating a lay public about the lives of exotic animals, the absence of any natural setting (physical/ social) may be detrimental to a better understanding of the lives of elephants. 

b. Shelter type: even though the elephant was allowed access to open enclosure with suitable sand/ mud substrate, the animal spent nearly 75% of its time indoors. The space provided within was not adequate (~2000ft2) and the enclosure had unsuitable flooring. This enclosure also served as the sleeping place.

c. The elephant did not have access to water sources that simulated near natural conditions: flowing water/ large water-bodies with suitable substrate (opportunity for dust-bath or wallow)

d. Considering the complex social organization of elephants (Moss and Poole, 2008) and its role in meeting the biological needs of the animal, this elephant was kept in social isolation. This could be a contributing factor to the failure of the elephant to mate successfully (it was reported to be aversive to male/new elephants)  

e. There was no opportunity for the elephant to range free in near-natural conditions either as an exploratory behaviour or to forage. Exercise was thus limited to a  specified duration. In the absence of any work for the elephant, mental stimulation could be lacking as elephants are known to be active for most parts of a day, foraging and moving (Sukumar, 1991). The elephant was observed to exhibit two types of stereotypic behaviour
f. Food provisioning: lack of exercise and stall feed may act as potent combination in increasing the elephant’s weight. Added to this, the previous medical history of rheumatoid arthritis and foot related problems may only complicate the animal’s health further. In this context, it should be noted that the elephant was said to walk on hard substrates with limited access to grassy areas

g. There was no record maintenance or records were not available since January 2009. This could be deleterious to the animal’s health considering its existing medical history

h. Veterinary doctor available did not have experience in treating elephants.  
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