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ABSTRACT 
The decision to hand rear a primate is a never an easy one.  The psychological impacts alone 
make this a daunting task.  When Riverbanks Zoo in Columbia, South Carolina was faced with 
the task of hand rearing a premature siamang, the main goal was to reintroduce the infant to its 
parents.  Reintroducing an infant requires teaching behaviors, not only to the parents, but also to 
the infant.  There are many factors that contribute to the success or failure of a reintroduction.  
Reliability of the trained behaviors, adequate communication, and consistency among trainers are 
essential.  The training process must also be a positive experience for the animals.   
 
 
INTRODUCTION 
On 28 November 2003, a premature female siamang was born at Riverbanks Zoo.  The dam had 
apparently rejected her and the sire was carrying the infant.  Possible hypotheses for the rejection 
include her being premature and the dam’s pre-existing medical condition of dermatitis.  The dam 
lacks hair on her stomach and chest so the infant may not have been able to cling to her to nurse.  
The offspring had to be removed from the parents in order to perform a medical assessment and 
to provide nourishment.  Several attempts were made over the next couple of days following the 
infant’s birth to reintroduce her to her mother, but these attempts were unsuccessful.  Riverbanks 
staff decided to hand rear the infant in hopes that she would be healthy and strong enough to be 
reintroduced to her parents.  The sire was an experienced parent who had shown great care for 
his five previous offspring and with this infant before she was removed.  However, the dam was 
an inexperienced parent and failed to exhibit any maternal behavior.  Once the infant was 
stabilized, the goal was to reintroduce her to her parents by training the sire to bring her into the 
back up area for feedings to be administered by the keeper staff. 
 
 



Picture 1:  Siamang Infant Three Weeks Old 

 
 
 
TRAINING PROCESS: PLAN I 
The training process began on 17 December by simply bringing the infant into the siamangs’ back 
up area.  This allowed them to be exposed to each other and to interact.  It was important for the 
infant and parents to have visual, olfactory, and tactile contact with each other through the mesh 
barrier.  A week later, training began with the sire and dam.  They were separated in the back up 
area during their training sessions due to aggression toward the sire and infant exhibited by the 
dam.  The first step of the training process was to gradually move the infant to the mesh barrier 
without either parent displaying aggressive behavior towards the infant.  The adults’ hands were 
targeted above their heads and they were rewarded for not grabbing the infant.  The sire and dam 
were both very interested in the infant and the sire often licked her.  
 
 
In order to be able to administer nourishment to the infant once she was reintroduced, a “space 
bottle” had to be constructed.  A space bottle allows nourishment to be provided to the infant 
without any physical contact from the keeper.  A nipple is attached to a tube, which is long 
enough to enter the back up area through a hole in the mesh barrier to reach the infant, and the 
other end of the tube is connected to the bottle.  The formula flows from the bottle through the 
tubing to the nipple.  The veterinary staff at Riverbanks consulted with the staff at Disney's Animal 
Kingdom to develop the design of the space bottle.       
 
 
On 23 December, tubing was pushed through the mesh barrier towards the sire’s abdomen while 
his hands were targeted above his head.  This was the initial step to the space bottle training.  A 
PVC port with a screw on cap was installed in the mesh barrier of the front small back up on 7 
January.  This allowed a nipple attached to the tubing to be placed inside the back up once the 
cap was unscrewed from the port. The next day the adults started training to station in front of the 
port.  The space bottle was slowly introduced to the siamangs, visually at first.  Once they were 
comfortable with that step, it was slowly placed in the port and held there.  The space bottle was 
also placed underneath the caging at varying distances from the animal. If the siamangs did not 
react to it, they were rewarded.  Eventually each trainer, working at their own pace with each 
animal, was able to build up to the point where the siamangs would allow the space bottle to 
touch their abdomen.      
 
 
 
 
 



 
 
Figure 1: Siamang Back Up Area 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Picture 2:  Siamang Back Up Area 

 
 
 
Picture 3: Sire Stationed at the PVC Port 

 
 
 
 
On 1 February 2004, the infant was fed in the adults’ back up area for the first time.  The parents 
were rewarded for coming into the back up area when the infant was there and for remaining 
inside for the duration of the feeding.  In addition, a training session followed every feeding so 
they were also rewarded for staying in the back up area for the session.  After 29 February, the 
infant was fed in the adults’ back up area at least two times a day.   
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The decision was made to reintroduce the infant when the sire’s training with the space bottle and 
stationing at the port was reliable.  After the 11:00 feeding on 9 March, the infant was 
reintroduced to her parents.  The sire and dam were separated from each other in the back ups.  
The dam was in back up 3 and the sire was in the back up 2.  The infant was placed in back up 1.  
The sire was given access to the infant.  He immediately picked her up and was very careful with 
her.  Attempts were made every half hour to get the sire to station with the infant at the port in 
order to feed her, however, the attempts were unsuccessful.  The sire would come down and take 
food but would not remain stationed when presented with the space bottle.  After twenty-four 
hours without the infant receiving nourishment, the sire had to be anesthetized and the infant was 
removed.   
 
 
Although this reintroduction was not successful, it provided the keepers with valuable information 
on how to approach the next attempt.  It was clear that more training was needed and that too 
many variables in the animals’ daily management routine had been changed during the first 
reintroduction attempt.  For example, the sire and dam had been separated from each other for 
an extended period of time and the sire had not been allowed access to the exhibit.  Each of 
these actions may have caused increased stress.  In addition, there was constantly a member of 
the animal management staff in the back up hallway during this attempt.  Although the siamangs 
could not see them, they were aware that people were present which is not normal for them.  The 
success of the reintroduction was dependent on the sire and the dam trusting the keepers that 
nothing negative was going to occur when they brought the infant to the station for the feeding.  
Therefore, it was concluded that the animals’ daily management routine should remain as 
consistent as possible during the next attempt in order to make them feel more comfortable and 
to decrease their anxiety. 
 
 
TRAINING PROCESS: PHASE II 
Using the information acquired from the failed reintroduction attempt, training resumed with 
renewed vigor.  Starting on 15 March, the infant was fed in the adults’ back up area once a day.  
By 24 March, the infant was being fed in the back up area for every feeding using the space 
bottle.  When the infant was taken to the back up for feedings on 29 March, the adults were 
locked out of the front, small back up.  The infant was then placed in the back up so that she 
could be fed by the space bottle through the port.  The infant was fed in this manner at every 
possible feeding.   
 
 
Since the sire proved to be uncomfortable with the space bottle during the reintroduction, the 
training had to regress to the initial steps as discussed previously.   More steps were also added 
to the training process.  First, the sire and dam were required to station at the port.  They were 
then be desensitized visually and tactilely to the space bottle.  The space bottle would have to be 
able to touch them with no anxiety and for a duration of approximately five to ten minutes.  Initially 
there was no formula in the space bottle during the training.  Therefore, they also had to be 
desensitized to any formula that may leak from the nipple.  The dam showed less anxiety towards 
the space bottle due to her high motivation for food.  However, the sire was very adverse to any 
liquid dripping onto his stomach or chest.  In April training began to desensitize him to the formula 
by dripping milk outside the back up and eventually inside.  The process of desensitizing the sire 
to the liquid caused some regression with the space bottle.  Therefore, the design of the space 
bottle was modified so that a minimal amount of liquid actually dripped onto him by fastening the 
bottle to the end of the tube so that the formula came directly out of the bottle.  
 
 
 
 



 
Picture 4: Space Bottle 

  
 
 
Picture 5: Reconstruction of Infant Feeding in Back Up Area with the Space Bottle 

 
 
 
Another technique used to reduce the sire’s regression with the space bottle training was to add a   
clicker as a bridge.  On 8 May, clicker training began with the space bottle and the sire began to 
show progress.  The training was variable to keep the siamangs interested.  Training consisted of 
behaviors including stationing, targeting, basic husbandry behaviors, shifting, and the new 
reintroduction behaviors currently being trained.   
 
 
One of the most important elements in the training process was for the siamangs and trainers to 
develop and maintain a positive relationship.  Communication about the progress of the training 
and consistency among the trainers was also essential.  The number of trainers involved in the 
process was kept at a minimum.  Five keepers were initially involved, and only three keepers 
were training the sire and dam during the last couple of weeks before the reintroduction.  The 
training sessions were videotaped to ensure that everyone was consistent.  Weekly meetings 
were held to discuss training progress.   
 
 



 
INFANT TRAINING 
Not only did the parents have to be trained, but so did the infant.  She had to learn to locate the 
nipple on her own and to turn her body towards the port, through which the nipple would be 
inserted.  In addition to feeding behaviors, she also had to be able to cling to her parents and to 
move on her own.    
 
 
In order to train the infant to locate the nipple, successive approximation was used by first placing 
the nipple right in front of her mouth and allowing her to come it.  At each feeding the nipple was 
moved further away from her mouth so she would have to maneuver more to locate it.  This 
behavior was important because the nipple on the end of the space bottle would not always be 
able to go directly to her mouth.  She may have had to move around on the sire to reach the 
nipple.  When the infant was placed in the back up to be offered the space bottle through the port, 
it allowed the keepers and her to adapt to the way the feeding was going to occur once she was 
on the sire.  She learned the perspective of being fed through the mesh barrier and away from the 
caretaker.  It was also beneficial for the adults to observe the feeding of the infant in the back up 
area with the space bottle.    
 
 
The infant’s grip on her fleece surrogate, a piece of fleece wrapped around a pillow, had to be 
strong enough so that she would be able to hang onto her parents as they climbed and 
brachiated on the ropes of their exhibit.  Therefore, her arm muscles had to be exercised.  For the 
first couple of months of her life she would wrap her fingers around the keepers’ forefingers and 
as the keepers would lift her off of her fleece she would pull herself up.  In addition, as she was 
holding onto her fleece the keepers would swing the fleece in order to improve her grip.  As the 
infant grew and her health improved, she was able to exercise for longer periods of time and was 
able to move around more on her own.  A bar set was built so that she could grab onto the bars 
and pull up with her feet not touching the ground.  The bars were at different heights so she could 
brachiate from one bar to the next.  In addition, a rope course was constructed so she could walk 
while holding onto the rope above her.  She also had a rope set that allowed her to brachiate and 
hang above the ground.  These exercises greatly improved the muscle strength in her arms and 
legs and they were natural behaviors that she would be experiencing once she was returned to 
her parents.  Her ability to move around, brachiate, and hang on her own was an indication to the 
keepers that she was prepared to be reintroduced to her parents.  The infant began to also 
exhibit an increase in stereotypic behaviors such as hand chewing and head shaking. This was 
another sign to the keepers that it was time to attempt another reintroduction.    
 
 
Picture 6:  Infant Brachiating on Rope Course 

 
 



 
REINTRODUCTION TRAINING 
The behavioral team decided that one week of one hundred percent compliance was necessary 
before a second reintroduction could be attempted.   This meant that the sire would have to 
station in front of the port and allow the space bottle to touch his abdomen for at least five 
minutes at every designated feeding time. 
 
 
The reintroduction was scheduled to take place after the 19:00 feeding on 22 June.  The decision 
was made to reintroduce the infant at the 19:00 feeding because there would be no guests in the 
park and the siamangs would be able to have the entire night to be alone.  The sire was trained to 
shift throughout the back ups so he was accustomed to following the keepers from one holding 
area to another.  During the reintroduction training he was shifted into back up 2 behind the 
enclosure in which the training sessions usually occurred and rewarded for compliance.  When he 
was comfortable with shifting into the enclosure, the keepers began to touch the shift door that 
separated the two back ups from each other.  When the sire exhibited no anxiety with this step, 
the keepers began to slowly work on shutting the door.  When the door was shut, he was 
rewarded, and the door was immediately reopened.  Over several sessions, the period of time 
that the door was shut with the sire showing no anxiety was increased.  Eventually the keeper 
was able to approach the door of the front back up, jingle the lock and then unlock the sire’s back 
up and let him into the front back up with no signs of anxiety.  These behaviors were important to 
train in order to decrease the stress of the reintroduction.   
 
 
PLAN FOR THE REINTRODUCTION 
The keepers wanted every element of the 19:00 feeding the night of the reintroduction to be as 
consistent as possible.  Therefore, the infant was fed in back up 1, as usual.  The steps following 
the feeding depended on which parent first entered the back up for training.  If the dam entered 
first, she would have a normal training session.  When her session was over the shift door would 
be opened so she could exit the cage and the sire could enter.  He would then have a shortened 
version of a training session with the space bottle.  Then he would be shifted to back up 2, as 
rehearsed in previous training sessions.  The shift door between the two small cages would be 
shut and locked and the infant would be placed on a towel in the front back up.  Once the sire 
picked up the baby, the shift door between the small and large back ups would be opened.  The 
interaction between the adults would be observed and the keeper would leave if everything 
appeared fine.  If the sire entered first for training after the feeding, then the process described 
above would be the same except the dam would not have a training session after the 
introduction. 
Figure 2:  Siamang Reintroduction Plan 



 
 
 
AFTER THE REINTRODUCTION 
The sire entered the back up area first for training.  After he was given access to the infant, he 
smelled her and then immediately picked her up and carried her out onto the exhibit.  An attempt 
was made to get the siamangs to come into the back up area for the 23:00 feeding, however, it 
was raining and they did not come in.  They were not disturbed until the 07:00 feeding the next 
morning.  The sire came into the back ups with the infant and stationed at the port. He turned his 
back away from the port and would not turn around so the nipple could reach the infant.  Since 
the keepers wanted to keep their daily routine the same, the back ups were cleaned by one of the 
keepers.  The siamangs came into the back ups with the infant and the sire allowed one of the 
keepers to hand-feed her several grapes and bananas.  At the 11:00 feeding, the sire stationed at 
the port with the infant and she grabbed onto the caging.  Therefore, the keeper was able to take 
the bottle and put the nipple directly through the caging without the use of the port or space 
bottle.  The sire stayed stationed, without anxiety,the entire time that the infant drank her formula.  
He was rewarded throughout the feeding.  This method of feeding came as a complete surprise 
to the keepers as the use of the port and space bottle was unnecessary.  However, the training 
process leading up to this point was essential to ensure that the sire would bring the infant to the 
station at designated feeding times.  The second day after the introduction the dam was observed 
with the infant.  No aggression was observed as they transferred the infant back and forth.  It was 
equally important that the dam was also trained to come in and station at the feeding times 
because the infant appeared to be taken care of by both parents.  Currently the infant is 
becoming more independent and she can climb along the cage work to the station, by herself, if 
the siamangs are in the back ups.   
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Picture 7:  Infant and Sire Stationed at PVC Port 

 
 
 
Picture 8:  Infant Feeding after the Reintroduction 

 
 
 
TRAINING OBSTACLES 
The reintroduction of the infant to her parents was a success.  However, there were several set 
backs and obstacles that had to be overcome to reach that point.  In February of 2004 the infant 
had a severe case of pneumonia and was extremely ill.  Her illness put training and the 
reintroduction on hold.   
 
 
Another obstacle was that the adults would not come into the back ups when it was raining.  
Therefore, it was futile to train in these conditions.  There was some concern about whether or 
not the parents would bring the infant in for a feeding if it was raining.  For the first few weeks this 
was a problem so the keepers would feed her right after the rain stopped if she missed a feeding.  
However, after the first couple of weeks the parents began to bring her in regardless of the 
weather.   
 



CONCLUSION 
The infant is still physically small for her age and at least eight weeks behind developmentally 
because she was premature.  However, she is thriving and eating extremely well.  Before her 
reintroduction the keeper staff was concerned with the infant’s underdeveloped motor skills, as 
she was not able to pick up food on her own.  However, over the past year she has learned to 
pick up and eat solid food and she is now completely weaned from the formula.  The parents are 
teaching her to be more mobile and other natural siamang behaviors.  She is now frequently seen 
brachiating from the ropes on the siamangs’ exhibit.  For the first couple of weeks after the 
reintroduction the infant would vocalize whenever the keepers would leave after a feeding but she 
now recognizes the adults as her caregivers.  Her stereotypic behaviors are still present, but they 
are greatly decreased.  Only occasionally is she observed chewing on her hands and when she 
was first reintroduced, sucking on the sire's throat sac.   
 
 
Deciding to hand rear a primate is never an easy decision to make.  However, being able to 
successfully reintroduce the infant to its parents is an amazing feat.  Riverbanks Zoo took on the 
challenge of hand rearing a premature siamang in hopes of one day reintroducing her to her 
parents.  Through hard work and dedication, that goal was achieved.  The result is a siamang 
infant that continues to thrive each day that she experiences with her parents.   
 
 
Picture 9:  Sire and Infant Sunning on Exhibit 
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