“Leading the Charge to Save the Southern White Rhino” Rhino conservation at Werribee Open Range Zoo.
Brooke Squires, Senior Rhino Keeper, Werribee Zoo.
BACKGROUND
 Werribee Open Range Zoo, together with Royal Melbourne Zoo and Healesville Sanctuary, make up Zoos Victoria. WORZ is located 30min west of Melbourne, set on 500acres and situated on the Werribee River. WORZ’ main focus is African and Australian grasslands. Visitors experience the zoo via walking trails and a bus route, whereby visitors are driven in purpose built Safari buses through mixed species exhibits, displayed by region of origin. WORZ has ~270 000 visitors a year, the zoo collection contains around 58 different species. The husbandry dept is made up of 14 keepers, 3 of which are on the African hoof stock round (rhino, giraffe, zebra, eland, addax, and waterbuck).
In 1999, as part of a regional importation, Werribee Open Range Zoo acquired 1.3 wild born southern white rhino, to add to our existing herd of 2.1 captive born rhino. As a result of this importation, Werribee Zoos’ focus on rhino conservation has become more proactive, focused and more effective. 
Rhino conservation at Werribee Zoo encompasses visitor education, in-situ conservation support and captive management. By thoroughly committing and focusing on these areas, it is believed that WORZ can contribute to the conservation of all rhino species.
VISITOR EDUCATION
Raising Rhino Tour “Leading the Charge to Save the Rhino”.

One of the Visitor experiences that were initiated after the arrival of the new rhino was the Raising Rhino Tour. The purpose of this tour was to raise awareness of endangered species on the property, with particular emphasis on the southern white rhino. The guide would take the group to meet one of our rhino bulls, (as an ambassador for all rhino), and initiate a discussion on the ex-situ breeding program, problems with breeding the rhino in captivity and how WORZ was hoping to overcome those difficulties using wild rhino ecology based management. 
In 2004 it was decided to review the tour and expand its focus by including in-situ conservation initiatives of all rhino species. The tour went from being a series of facts to a well themed experience with a very clear message, as people are more likely to remember “the moral to the story” than lots of information. It was decided to incorporate the rhino keepers into the Raising Rhino tour, allowing participants to make a connection with the people directly responsible for the animal’s welfare. The keepers present a themed talk on the management and ex-situ breeding initiatives undertaken at WORZ. While these changes have improved the quality of the tour, there are still opportunities, especially in encouraging participants to become involved in in-situ conservation.
WORZ is hoping to survey participants to ascertain the barriers to becoming involved in these programs (via donations to WORZ) and the use of specific signage and messages to overcome these barriers.

This is extremely specific research into visitor behaviour, and could be a very powerful tool, allowing WORZ to specifically target certain behaviour. This study is being conducted by Donna Livermore, Senior Safari Officer, at Werribee Zoo, and Sue Broad PHD, Monash University.

IN-SITU CONSERVATION SUPPORT
Currently the Wildlife, Conservation and Science Department, at Zoo’s Victoria, is reviewing and refocusing its programs and conservation commitments. Zoos Victoria is seeking to support programs that match the organisations strengths. 

Programs that have tangible, realistic outcomes, and supporting iconic species within our zoos. Zoos Victoria is looking at programs to make a long term commitment to, and contribute too effectively. 

Perhaps support fewer programs, but support them to a higher level of resourcing. As far as rhinos are concerned, because Weribbee Zoos main focus is African Grasslands, we are hoping to be involved with a program that encompasses conserving the white rhino and it’s  African, grassland habitat. Obviously linking up to organizations like the International Rhino Foundation and SOS RHINO for these projects would make sense, given their extensive experience in this region.
However Zoo’s Victoria has a regional commitment to our own backyard, South East Asia, largely due to the collection at Melbourne Zoo, with the Asian Elephant, Sumatran tiger and Sumatran Orangutans. The Sumatran rhino fits into this picture very effectively. Again, Zoos Victoria is hoping to benefit these species by contributing directly to saving individual species but also the bigger picture of habitat conservation. In this area Werribee Zoo is hoping to work through the Asian Rhino Project, a charity started by Kerry Crosbie, Team Leader for Rhinos at Perth Zoo. 
HOW CAN CAPTIVE MANAGEMENT AT WORZ, HELP SAVE THE RHINO.
The benefits of captivity to conservation are the source of ongoing debate. What is our role? Are we a  reservoir, buying time, safety net, is the role of zoos to protect keystone species, or protect the gene pool? How can captivity contribute to the conservation of a species?
Good research in zoos can contribute to the conservation of a species. Possibly the most valuable contribution that WORZ can make as a rhino holding institution, is in gaining knowledge about it’s rhino, getting that knowledge “out there”, and interpreting it in such a way so that it can be fed back into the captive loop as an effective management tool.
At Werribee Zoo, the most significant information that we can gain from our rhino is anything related to how they exist from day to day. Their behaviour, their physical biology, and how they affect and fit the environment in which they live.   This information will be most valuable, if WORZ’ captive rhino behaviour resembles wild rhino behaviour, as much as possible. To achieve this wild rhino behaviour the keepers have attempted to emulate the wild situation as closely as they can within a captive management system.

Ultimate Goal for Werribee Zoo: To establish and maintain a viable breeding population in captivity. To be achieved through wild rhino ecology based management, creating a socially well adjusted and manageable herd.

History of Rhino at WORZ
In 1999 as part of the ARAZPA initiated import of 12 S.W. Rhinos to Australasia, W.O.R.Z. received 1.3.0.  wild caught rhinos, from Kruger National Park in South Africa, to add to its existing herd of 2.1.0 captive born rhino.                                     

TABLE 1: History of Rhino at WORZ 

	ID
	Sex
	DOB
	Date arrived 
	Location
	Wild or Captive Born

	Lee                   
	M
	21/09/80
	
	From Whipsnade
	Captive

	
	
	
	19/09/81
	To WORZ
	

	Alex
	F
	06/11/80
	
	From Whipsnade
	Captive

	
	
	
	19/09/81
	To WORZ
	

	
	
	
	25/07/89
	To Dubbo
	

	Likwezi            
	F
	20/12/85
	
	From Dubbo
	Captive

	
	
	
	25/07/89
	To WORZ
	

	Kapamba          
	M
	18/03/96
	
	From Emmen
	Captive

	
	
	
	20/12/97
	To WORZ
	

	Umgana            
	M
	1992
	
	From Kruger N.P.
	Wild

	
	
	
	1/11/99
	To WORZ
	

	Make
	F
	1985
	
	From Kruger N.P.
	Wild

	
	
	
	1/11/99
	To WORZ
	

	Sisi
	F
	1997
	
	From Kruger N.P.
	Wild

	
	
	
	1/11/99
	To WORZ
	

	Letaba
	F
	1992
	
	From Kruger N.P.
	Wild

	
	
	
	1/11/99
	To WORZ
	

	DJ
	M
	25/9/02
	
	Born at WORZ
	Captive

	Swazi
	M
	21/11/04
	
	Born at WORZ
	Captive


Why The Rhino Management Regime at WORZ Changed.
With the importation of the 4 wild born rhino, the rhino management regime at WORZ changed considerably. The keepers felt that it was a good opportunity to start “afresh” and utilize the socially well adjusted behaviour of the wild rhino. WORZ’ rhino herd went from being a largely stagnant, abnormal group with no breeding to a dynamic, more naturalistic herd, with successful breeding. 
When formulating the new management plan strong emphasis was placed on:
· Attempting to emulate the wild rhino biology, ecology and behaviour as much as possible.

· Selective management techniques used by other successful breeding institutions. 

The possible differences between wild and captive born rhino were examined:
· Diet
· Pathogen exposure
· Social Experience
· Less Proximity/ Familiarisation with male
· Faster Growth Rate in Captivity
· Earlier Age of Weaning, Puberty and First Copulation. (Swaisgood, RR.et al. )
An attempt was made to minimise these differences as much as possible within the confines of a captive environment. A management plan began to develop that was built on the wild biology, ecology and behaviour of southern white rhino, based on personal observations, communication with experts in the field and studies carried out on wild rhino ecology. 
Areas Of Focus For Change

The new management plan focused specifically on:

· Social Groupings

· Social Spacing

· Husbandry Practices

· Diet

· Being aware of any Pathological and Physiological Problems

These were the main areas of focus because it was felt that they were where the most significant differences between wild and captive rhino exist, the keepers at WORZ had greatest knowledge of these areas and these were the areas that were most able to be manipulated. 
Social Groupings
Past Management Plan: Lee and Likwezi (1.1 captive born rhino) housed together as a pair for 8 years, with little to no breeding behaviour exhibited during this time. Kapamba (1.0 captive born rhino) imported and kept on own from 18months old until 3.5 years old.
Possible Problems: Abnormal social groupings from a very young age.  NO BREEDING! Possible male/female suppression (1) (Likwezi too familiar with Lee-sibling relationship). Likwezi very unpredictable/stressed, Esp. when separated from Lee. Kapamba on own. Depending on keepers for socialization. Lack of natural rhino socialisation for all our captive born rhino.
Behaviour in Wild: Wild white rhinos social behaviour is very distinct, and an extremely important factor in maintaining social organisation. White rhino are sedentary, semi social, and territorial. They occur in small groups consisting of a single dominant or territorial bull, subordinate bulls, cows and their offspring. (3) White rhinos may be encountered singly or in clusters of varying size and cohesion.

Females are rarely solitary, will form;

Cow/Calf pair.

Cow/Adolescent Groups. (3)

Adolescents/ sub adults are rarely solitary, will form;

Adolescent Groups

Cow/Adolescent Groups. (3) 

Adult bulls are solitary. (3)

Why we changed our Management Plan: Possibility of reproduction occurring if: Females are allowed to choose between males. (1)  A new male is introduced to females

Female social group is altered.(1) Likwezi- changes in social environment have jump started quiescent females.(1) Institutions most successful with breeding keep females together in large groups with a choice of males and offspring is maintained in same group.

Current Management Plan: With the addition of 1.3 wild caught rhino a cow group has been established, including Likwezi. Kapamba (our captive born juvenile male) was integrated, until the breeding bull was introduced. The main herd now contains 4 cows and 2 male calves. The breeding bulls (including Kapamba, who is a territorial 8 year old) are kept singly. Cows rotated through bull’s territory to breed. This may occur as the whole group or singly or in pairs. 

Results of Changes to Management Plan: Breeding behaviour has been observed in all our sexually mature rhino. The 3 captive born rhino started to display behaviour that had never before been observed, including reproductive behaviour, vocalizations, territorial behaviour, and social behaviour.
Likwezi:
 - Behaviour stabilized, not as stressed.

 -Associates with females not male.

-Increased vocalisations.

-Now aggressive towards males.

- More noticeable signs of estrus.

Lee:

-Displaying assertive mating behaviour (vocalisations, attempted mountings, displaying dominance),

- Territorial behaviour (pulse spraying, boundary patrols, aggression towards vehicles and other species).

Kapamba:

-Introduced to Letaba, began to act very dominant, too young, so introduced to all females, became subordinate, and began to “act his age”. 

-He became less humanised and more rhinoised
-has started to show territorial behaviour in the last 12 months, allocated his own bull territory.
Wild Rhino:

-Continued to display typical rhino behaviour.

Rhino Introductions

The final step towards establishing the rhino herd, was the integration of the wild born and captive born rhinos. This process was based upon well thought out, yet adaptable introduction scenarios.

· Attempted to emulate wild social encounters

· Carefully considered group combinations

· Looked at individual rhino personalities and status.

The keepers wanted the introduction process to be as natural and stress free, with as little human interference as possible. Therefore flexibility was maintained in regards to the time line and rhino combinations. All introductions occurred in a safe and manageable environment, where the rhino had flight distance. A certain level of aggression between the rhinos was to be expected and the keepers were prepared to allow the individuals to sort out their own social place within the group.

The most common behaviours displayed by the rhinos during introductions are vocalisations, nose-to-nose greeting, horn clashing, pushing and shoving then eating and sleeping. The rhinos largely ignore each other unless within each other’s personal space. During the course of holding rhino at Werribee, captive and wild born rhino have been introduced to each other, cows to cows, juvenile bulls to cows, calves and cows to bulls, juveniles to juveniles. Due to this it is possible to mix the herd up into a variety of combinations. The keepers place a lot of faith in rhino knowing how to treat other rhino. 
Examples of introductions conducted at WORZ

	DATE
	RHINOS INTRODUCED
	REASON FOR INTRO. MANAGEMENT TOOL OR EMULATES WILD SCENARIO
	INTRO AREA
	FAMILIARISATION PROCESS
	RESULTS

	31/01/00
	Letaba to Make and Sisi
	Sub adult cow encountering a cow /calf pair. (3)
	Large boma yard
	Housed in boma system together, separately using same raceways and yards.
	Small amount of fighting, between Letaba and Make. Letaba became playmate of Sisi, Make very dominant.

	10/05/00
	Letaba to Kapamba
	Sub adult female encountering sub adult male.(3)
	Corral
	Contact across fence
	Very little aggression

	05/06/00
	Attempt Likwezi to Kapamba and Letaba
	Single cow encountering adolescent group.(3)
	Corral
	Contact across fence
	Kapamba became very excited and broke horizontal beam in fence. Separated to different yard.

	07/06/00
	Letaba to Likwezi
	Sub adult female encountering single cow.(3)
	Corral
	Contact across fence
	Bonded immediately. Likwezi displayed unusual behaviour towards Letaba eg. Similar to bull encountering cow.(3)

	26/06/00
	Letaba to Kapamba
	Kapamba would follow Letaba without hesitation. We attempted to utilise this to move Kapamba up the raceway to the bomas. Achieved only partial success.
	Corral
	
	

	27/06/00
	Letaba back to Likwezi.
	Wanted Letaba to be with Likwezi as a greater deterrent for Kapamba behaving aggressively to Likwezi.
	Corral
	
	

	10/07/00
	Kapamba to Letaba and Likwezi
	
	Corral and pens
	Not across fence this time, but straight into corral all together.
	Kapamba displayed territorial bull behaviour towards Likwezi who was most submissive.

	01/08/00
	Make and Sisi to corral
	In preparation for introduction to Group.
	
	Allowed time to become familiar with corral, pens and crush
	

	07/08/00
	Kapamba, Letaba and Likwezi to Make and Sisi
	Introduction across mesh gate.
	Corral and pens
	
	Kapamba very excitable, but unable to damage metal gate. Make and Sisi calm

	09/08/00
	Make and Sisi to Likwezi, Letaba and Kapamba.
	Emulates Cow/calf pair encountering Cow/ adolescent group.(3)
	Corral
	All put together
	A lot of vocalisations and nose-to-nose greetings, horn clashing and chasing each other around. Make very dominant in group. Settled quickly.(3)

	11/08/00
	Group moved to 1Y3
	To allow us to bring Lee in off display.
	
	
	

	28/08/00
	Lee into corral, Rhino group to 1E1
	Group released into main exhibit
	
	
	A lot of territorial behaviour displayed by all rhinos.

	12/09/00
	Kapamba to corral

 Lee into 1E1 to rhino females.
	Wanted to give Lee a breeding opportunity with females. Kapamba removed to minimise aggression.
	1E1
	
	Ran around exhibit re-establishing territory. Small amount of aggression between Lee and females esp Make.

	9/10/00
	Kapamba moved to boma system
	To allow us to bring our wild born bull to corral. 
	
	
	

	
	Umgana to corral and 1Y3
	This situation resembles male in adjacent territory allowing contact with group across buffer zone.(3)
	
	
	

	10/01/01
	Umgana to Letaba and Likwezi
	After 4 months, females not impregnated, so decided to swap bulls.
	Corral and 1Y3
	Females brought into corral to familiarise with Umgana’s scent
	Likwezi very wary of new male, Umgana very cautious. Attempted mating occurred the first time Letaba came into oestrus.

	
	Lee into corral
	Put Lee into adjacent enclosure to retain some contact with rhino group on display.
	
	
	

	12/02/01
	Umgana, Letaba and Likwezi to Make and Sisi
	Female group with single bull.(3)
	1E1 (Main Exhibit)
	
	With success of Umgana with Letaba, decided to put on display with remaining females.


Social Spacing and Housing/ Enclosures
Past management Plan: Lee & Likwezi constantly housed together in main exhibit of 35 hectares. Lee territorial in exhibit, Likwezi forced to remain in Lee’s territory. Kapamba housed on own for ~1yr, then in yards adjacent to Lee and Likwezi for ~1yr

Possible Problems: Likwezi constantly with Lee, no ability to take “time out” from each other. Likwezi became very stressed when separated from Lee.

Kapamba kept in own yard, no concept of territories or rhino socialization.
Behaviour in the wild: 

Adult bulls are; Highly territorial and occupy mutually exclusive home ranges of 0.7-2.6km.

Display a high degree of fidelity to their own territories

Territories are continuous, with no unclaimed land.

Boundaries are narrow zones and remain stable over time. (3)

Adult females; 

Live in overlapping home ranges, which encompass 6-7 male territories

Move freely between territories unless in estrus. (3)

Adolescents;

Sub adult females move over home ranges resembling those of adult cows. 

Sub adult males restrict their movement to 1 or 2 adult male territories. (3)

Why we changed our Management Plan: Process of moving females to male territories, or rotating males through main exhibit and female territory, emulates wild rhino movements and social encounters. 

Allows males to establish territories and display territoriality. (3)

Current Management Plan: After the importation, a centralized cow area was established, surrounded by bulls established in their own territories. The bull territories vary in degree of visual, olfactory and auditory contact, from each other and from main cow territory. Females rotated through bull territories.

The management of the rhino is made up of 4 different enclosure systems. Ref Appendix MAP1. The enclosures are positioned so that there are a variety of contact levels between the rhino housed in these areas. The bull territories have a 30m minimum buffer zone between them, with shade cloth visual barriers if required. The main cow territory is the display territory and sits centrally in the system. Each enclosure contains shelter and shade, wallows, logs and dirt mounds, scratching posts and a protected contact area. The enclosure fencing is made up of deer fencing with 4 strands of cable attached to pine or railway line posts and hotwires positioned at 30 and 90cm from ground (nose and shoulder height) with a 5KV power level.  All the enclosures are interconnected with raceways. The rhino are encouraged to explore these areas in their own time, allowing free access where possible. The bull dung piles are not interfered with, where possible. If it is necessary to move a bull to a different enclosure his dung piles go with him. This significantly reduces bull anxiety and aggression.
Results of changes to management Plan: More natural rhino behaviour being displayed by captive born rhinos, wild born rhinos continued to display natural behaviour.

Interesting to note a significant difference in behaviour of males in “off limits” territories. Male kept in boma with little or no contact with other rhinos becomes withdrawn, nervous, lacks confidence and is human dependent. Male in territory adjoining main exhibit, with complete visual, olfactory and auditory contact, display normal, territorial rhino behaviour. Related to nature of territories as this has been experienced with two of our males.

Main display area is a mixed species exhibit, holding 21 zebra, 10 eland , 3 waterbuck and 3 giraffe. The mixed species exhibit means that the rhino have to find a niche within this environment and what each species does in the exhibit affects how the other species behave in the exhibit. E.g. when the zebra decide to run around as a mad herd, they generally take everything in the exhibit with them. This is great stimulation for the rhino and mimics more the natural environment, than if the rhino were housed on their own.

[image: image1]
Vehicle Movement Through Exhibit Displaying Rhino.

Due to the nature of our zoo, a variety of vehicles move through the property, and subsequently the main African exhibit on a daily basis. These include;

· General Public on:

· 80 seater Safari Vehicles ranging from approx 7 – 40 tours /day

· 20 seater minibuses during “Behind the Scenes” tours

· A 12 seater open backed utility, used for photographic tours. 

· General Work Vehicles (Utes)

· Media Vehicles

· Construction vehicles.

As a rule all vehicles must give way to the rhino and if in a face off situation, to back down, especially to the bulls.

There have been very few problems with the rhinos regarding vehicles. We are very aware of our rhino's personal space, regarding vehicles, as the males do appear to view the keepers as a threat when the females are in estrus and can become quite aggressive. We have experienced a couple of horn pierced tyres (not easy to explain to the local tyre repairer). During this time we maintain distance and try to disturb them as little as possible. The work vehicles are protected with steel piping to prevent horn rubbing dents in the panels.

Diet:

Past Management Plan: Heavily supplemented diet. High protein diet of pellets, lucerne hay and completo, growth off the paddock.
Possible Problems: Overweight animals, rapid growth and development, may inhibit reproductive activity.
Behaviour in the Wild : Wild rhino experience times of relatively poor nutrition followed by a flush of new growth after the rains, females appear to be more likely to cycle at this time.(3) Unusual to encounter a female weighing over1650kg and males over 1800kg in Kruger National Park, South Africa. (Personal observation).
Why we changed our Management Plan: While there are no firm conclusions on how nutrition may impact on reproduction, one noticeable difference between wild and captive born rhino is that captive born rhino undergo rapid growth and subsequent early attainment of reproductive maturity. (1, 3)

We wanted our young rhinos to develop more in line with wild born rhino.

Prevent unnecessary weight gain.

Current Management Plan: Low protein, high fibre grass hay, pellets only used as reward food, minimal supplementation and more reliance on pasture growth which varies throughout the year. Try and work with estrus flush in spring. Nutrient levels in hay and pasture tested. 
While maintaining the rhino herd in a mixed species exhibit, the keepers had to be aware of a variety of nutritional issues. Due to some of the hoof stock being semi-browsers, some high protein feed (Lucerne hay and pellets) is put in the exhibit. These hoof stock need to be maintained on a higher plane of nutrition without allowing the rhinos to gain too much weight or, alternatively, the rhino weights should be maintained without negatively impacting on the other species in the exhibit. This requires ongoing observations, weighing of the rhinos, and adjustments in supplementary feed to the exhibit. 

Results of changes to management Plan: Weight loss in Lee and Likwezi.

Slowed growth rate in Kapamba

At first wild rhinos gained weight due to constant access to good grazing and feed given to other species in the exhibit. The keepers are monitoring this closely and these weights appear to have stabilised.
Keeper Interaction / Conditioning and Training
Past Management: Over the 23 years that rhino have been held at Werribee Zoo, the keeper interaction with the herd has been extremely varied. The most influential factor in this has been the constantly changing staff members on the round, and their level of interest or passion for the rhino (disinterest to bunny huggers). As a consequence keeper interaction has been fairly changeable and inconsistent, and no doubt, confusing for our rhino. This was reflected in the conditioning program. The only priority in the early days, was manually collecting semen from Lee x3 per week. As far as conditioning was concerned, Likwezi was largely ignored. Likwezi had a large reliance on 2or 3 of the keepers for stimulation and interaction, and was extremely nervous around anyone else. This was compounded by a bad experience on the crush that has taken over 9 years to resolve.  Aside from the conditioning and training, the keepers were heavily involved in the rhino’s daily lives (attention, affection, handfeeding). On display Lee and Likwezi would constantly harass the work vehicles for attention or food. This led to a lot of damage to our vehicles and could be quite disruptive for the tours. Kapamba arrived from Emmen Zoo at 18 months of age. The keepers were uncomfortable with introducing Kapamba to Lee and Lkwezi. As a result, all his social interactions were with the keepers. While this was enjoyable for us, looking back, it probably encouraged some fairly destructive behaviour.
Once the wild rhino arrived, and the introductions were complete, the keepers backed off from interacting with the rhino, including conditioning, and allowed the rhino greater interaction with each other. Immediately, the captive born rhino became less dependent on the keepers and came to prefer the company of the new rhino. Overall they became a lot more confident, and started to act more like wild rhino, which was part of our overall objective
The wild caught rhino were extremely confident from the day they arrived at Werribee Zoo. This may have had a great deal to do with the habituation process they went through after capture, and the fact that they had no preconceived notions of the captive environment, they had no fear of any part of Werribee Zoos system. This made them extremely easy to handle, and initially they were conditioned to a point where they could be moved between enclosures be subjected to routine body checks and remove their ear tags. 
However after 2 years of this hands off approach, a calf born was born, relatively unexpectedly on display, and the keepers realised that they had become too distant from the animals. A new conditioning regime was attempted, but continual staff changes and facility development hampered this process for 12 months. It was also realised that the majority of the keeping staff had little conditioning experience and most of what had been practiced was based  on gut feeling rather than actual knowledge of conditioning processes. As part of the bull management the keepers have used operant conditioning with the males.
Current Management: In 2004, the keepers reassessed their conditioning outcomes, formulated realistic goals and a process for achieving those goals.
Key Outcomes: 

· Reproductive assessment

· Health monitoring

Conditioning Goals to Achieve outcomes
· Rectal ultrasound
· Trans-cutaneous ultrasound

· Blood collection

· Footwork

· Growth monitoring
The keepers would like to condition the rhino to these processes in 2 crush areas and along fence lines.
We have established a committed team of 3 keepers (that the rhino gel with), to stay on the round until such a time as the conditioning objectives are achieved. WORZ has a part time consultant to assist in developing the program. Overall there is now a timeline, the program is more disciplined, has more committed management and a much more stable environment. The keepers are using a mixture of operant conditioning and desensitisation.
Most importantly, the keepers wanted to maintain the overall goal of disturbing the animals’ “rhino headspace” as little as possible. That is, trying to find the balance between letting the rhino be rhino when they are in their territories, on display and that when they enter the yarding system, it is work time and they are expected to interact with the keepers. To make the whole system run a bit more smoothly the keepers are mindful of the little things, like washing their hands in between handling the bulls, to minimise aggression. The keepers are trying to discourage rhino harassment of the vehicles, while on display, while at the same time teaching the rhino to follow the vehicles when given a cue. 
The biggest challenge the keepers face, when conditioning in an open range environment, is achieving consistency. There are so many variables that affect the environment, esp noises and activities around the property and weather. The rhino display area is very stimulating for the rhino and it is difficult to find the right incentives to move them off display and into the yards. All the rhino enjoy a good rubbing session and are offered sweet pellets as a reward, but sometimes this just is not enough of an incentive to get them to come in off display.

Enrichment
The aim of the rhino enrichment plan at Werribee Zoo is to help the captive environment emulate the wild situation, and encourage the rhino to carry out as great a range of natural activities as possible. At WORZ, we are able to maintain the  rhino herd  in relatively natural exhibits,( varied terrain, choice of wallows, stands of trees, rocks, logs, dust bowls and as many dung piles as they care to maintain) with a variety of different activities in them (mixed species, vehicle movement), and these rhino lead stimulating lives. However we are not able to emulate the ability for cows to rotate, at will, through bull territories, or predator threats.  The bull territories contain the same environmental setup, however they lack consistent stimulation from other bulls (we are mindful of suppression issues) and the main cow herd. 
Enrichment Plan: To attempt to emulate the stimulation the rhino would receive from other rhino, we use scent based enrichment. The rhino smell repertoire includes taking faeces from the main herd and transferring it to the bull territories. This can be in the form of dumping a few small dung heaps around the bull enclosure, placing in bowling bowls, smearing on logs ( part of school group program), barrels etc, driving through cow dung heaps, then through the bull yard, dragging branches through dung heaps then through the bull yard. Dangling large branches of tee tree or eucalypt, or any other pungent trees, from browse holders (the rhino love to move under and rub up against these branches).  The keepers are mindful of taking breeding bull faeces and placing it in the territory of another breeding bull, although the keepers will place such dung piles around the bull enclosure on occasions. The keepers have found that with regards to the bulls, if left isolated form the rest of the rhino group in their own territories will cease displaying territorial behaviour within 6 months, by introducing female faeces regularly, we see the return of territorial behaviour. 
Currently there is no breeding bull with the main herd (due to lack of appropriate winter birthing area), therefore the keepers are trying to provide the young males calves with stimulation and exposure to the breeding bulls, by placing bull faeces in their exhibit, or allowing one of the breeding bulls access to a neutral area for 24 hrs to scent mark, and then allowing the main herd access to that area. These process illicit strong reactions from DJ,the 2 Yo male.
The keepers also use essential oils, peppermint and tee tree are a favourite, though the reaction to these is mediocre, compared with faeces. The keepers also give the rhino used lion activity balls and occasionally faeces from other hoof stock or predators on the property.
As far as enclosure furniture is concerned, anything is permitted for the rhino to play with. The only rules are, nothing that the rhino can hurt itself on and nothing that it can destroy its enclosure with.!!
Documentation and research.
To learn anything about the rhino we have to be able to interpret the rhino.
Because such a large emphasis is placed on knowledge collection, the keepers tend to document anything that appears significant. As a result WORZ has an extensive source of property based data. The rhino keepers try and use this data, whenever possible, to improve our management strategies. Keepers are given as much information on captive and wild rhino behaviour, management, reproduction etc as possible, are encouraged to spend time observing the rhino and no detail is too small to record. WORZ has a fantastic volunteer group who conduct observations for us.

The Future
The most challenging aspect of rhino management that we currently face at Werribee Zoo is determining the reproductive health of all the rhino, and what is impeding the reproduction process in 1.2 of our rhino (possible female suppression). Kapamba is as yet an untried bull and it will be interesting to see, how his socialization as a juvenile and sub adult will affect his chances of breeding. It may also prove challenging to maintain the natural rhino management process, under the directions of the CMP, e.g. females not being placed with a male and therefore current calf at heel not being exposed to bull environment.
While there is still a long way to go, regarding our ultimate goal of maintaining a viable, captive, breeding population, we will continue to base our S.W.Rhino management on wild rhino ethology, and selective management techniques used by other successful breeding institutions. Hopefully this will provide Werribee Zoos rhino with an environment that best encourages natural behaviour and hopefully results in the best opportunity to breed and lead relatively normal rhino social lives.

Werribee Zoo hopes that its more conservation focused visitor education, combined with In-situ rhino conservation support will help “lead the charge” to conserving all rhino species. 
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