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The Glen Oak Zoo is a seven acre facility which displays ninety species of animals and is located in Peoria in the heart of Illinois.  In 1990, the zoo acquired a wild-caught pair of Toco Toucans, both at an estimated three years of age.  The birds had previously been introduced and after a thirty day quarantine period, were placed on display at the front of the zoo, where they lived the duration of their lives.  The following four years, courtship behavior was observed in these birds and in May 1994, the first eggs were laid.

Over a five year period, this pair laid a total of fifteen eggs and successfully hatched fourteen of those eggs.  Sixty four percent of the chicks survived their first thirty days and forty three percent of the chicks survived their first year.  A total of five chicks were eventually transferred to other institutions, and one female remains at Glen Oak.

Breeding tocos indoors presented the staff at the zoo with some challenging situations.  This paper addresses those experiences, the husbandry techniques used, and the design of their exhibit which is felt to have been the key to the toucans’ breeding success.

The Front Round Exhibit is where toco toucans have been displayed at Glen Oak for the past eleven years.  Aptly named, this enclosure is the first exhibit seen as visitors enter the zoo and is tall and cylindrical in shape.  The 3180 cubic foot exhibit has a height of eighteen feet and a diameter of fifteen feet.  The front half of the exhibit is covered floor to ceiling in windows, a total of approximately 450 square feet.  The back half is made up of brick.  
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The exhibit faces north, but because of the cylindrical shape, it receives natural sunlight from both the east and west.  One half of the windows faces directly outdoors towards the northwest and the other half faces indoors into the zoo’s gift shop.  The gift shop is flanked on its eastern side by similar windows measuring 250 square feet.  These windows are forty feet from the toucan exhibit and also provide much natural sunlight.  No artificial lighting is used.

The exhibit is heated by forced air from vents located at the top of the enclosure.  Temperature varies throughout the exhibit and according to the outdoor climate.  During the winter the floor temperature may reach a low of fifty five degrees Fahrenheit while ceiling temperatures remain close to eighty five degrees.  In hot summer months, the temperature near the top of the display can climb nearly to one hundred degrees.  With plenty of room for the animals to find comfortable perching areas, extreme temperatures have never posed a problem.  An indoor facing area of approximately sixty square feet is covered in netting to aid in air circulation and to enhance the visitors’ experience.
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Sand has been used for substrate for the past eight years.  Mulch had been used prior to this, but it was found to be beneficial to roaches and rodents.  Neither has been a problem since the substrate has been changed.  The enclosure is planted with two  ficus trees, approximately thirteen feet tall, and several cast iron and schefflera plants.  Natural branches and vines are used for perching.  A large water fall and pool fill the back and center of the display.  

A four foot tall palm log was offered for nesting.  The log has a diameter of twelve inches and has been hollowed to a depth of nineteen inches.  It has a side opening six inches above the floor of the nest and also is open at the top.  This log was, at first, placed on the ground of the exhibit as far from public viewing as possible.  Because of lack of interest in the first year by the birds, the log was moved the following season directly up to the top of the water fall, so that the height of the nest is now nine feet.  The toucans immediately began working on the log once it had been raised.

A nest box previously used by Hartlaub’s touracos remained in the exhibit although these birds had been removed.  It was also positioned nine feet from the ground and was located near both the keeper door and the public viewing area on the opposite side of the exhibit from the nest log.  Although the tocos showed an interest, they never went into or worked on the nest box and it was removed after the second year.  Measurements for this box could not be found.

The toucans were initially housed with 1.1 Scarlet Ibis (Eudocimus ruber), 1.1 Sacred Ibis (Threskiornis aethiopicus), and 1.1 Two-toed Sloth (Chloepus hoffmanni).  The ibis appeared at first not be an interference with the tocos breeding, although aggression was seen periodically between the exhibit mates.  Fighting occurred over perching, but settled quickly each time as the birds found new places to rest.  In 1995, however, two toco chicks died and concern grew that the ibis might indeed be a problem for the toucans.  All four were removed before the following breeding season.  The toucans and the sloths have proven to be compatible and are, to this day, still housed together.

Keepers enter the exhibit one to two times each day even during the breeding season to spot clean the substrate and to scrub the pool and branches.  One time a week the exhibit is hosed entirely to clean the windows, walls, and plants.  This also aids in raising the humidity.  The pool and waterfall are disinfected once a week with chlorine bleach.  Every year the substrate and perching is removed and replaced and the trees and plants are pruned to allow for more sunlight.

The toucans normally are fed early in the morning one time a day.  When eggs are present, the diet is doubled and is fed at 8:30 a.m. and 3:00 p.m.  The diet is increased periodically according to the toucans needs:  when approximately eight five percent of the diet is consumed, the total amount is increased by twenty five percent.  The diet is fed out two times a day until the chicks have been self-feeding for several weeks. 

The following is the original diet that the toucans were fed at their previous institution and the same diet used at the Glen Oak Zoo for the first nine years.

Original diet for 1.1 (1990-1999)





Daily:











80g. dry dog food



45g. finely chopped greens



30g. crushed Mazuri monkey chow

55g. Nebraska Bird of Prey diet


60g. hard boiled egg, crumbled with shell
40g. raw sweet potato



75g. peeled banana



15-20
insects





90g. apple



Add:

Sun:  25g. chopped prunes 

Mon: 80g. cooked sweet potato, 35g. grapes





Tues: 80g. tomato





Wed:  70g. frozen mixed veggies (thawed)

Thurs:  5g. raisins

Fri:  80g. cooked sweet potato, 35g. grapes

Sat: 55g. peeled orange, 70g. frozen mixed veggies (thawed)

The bird keepers began researching hemochromatosis in 1996.  With some time, and the approval of the manager and the veterinarian, we were able to make the switch to a low-iron pellet diet in 1999.  There had been some concern as to what effect the new diet would have on the toucans’ breeding.  

Current diet for 1.1 (1999-present)

Daily:






245g. Bird of  Paradise diet

145g. peeled banana

180g. apple

70g. chopped greens 

75g. raw sweet potato

150g. alternate  (grapes, pears, cooked sweet potato, kiwi, etc.)

Add:

Sun:  30g. hard boiled egg, crumbled with shell

Sun, Tues, Thurs:  20-25 insects

Mealworms and/or waxworms were offered everyday in the original diet.  Every year in late April, the amount of insects is doubled for the breeding season.  Waxworms were removed from the diet in 1995 due to a lack of interest in them by the toucans.  When the main diet was changed in 1999, the amount of mealworms was reduced because keepers were finding the majority left behind by the toucans.  The mealworms are now increased to 20-25 per day beginning in late April and will be doubled when eggs are laid.  We began offering crickets in 1998 mid-way through the incubation period along with the mealworms.  

For the first four years (1990-1994) rat pups or mouse pinkies were given one time each week.  In 1995, small rodents were no longer available.  The toucans had been eating these sporadically.  Later, in 1998, because of the problems we had with chick mortality, we began once again giving pinkies and pups one time a week starting in late April.  The adults showed much more interest, and one hundred percent of the rodents were eaten when offered.

During the years of 1990 through 1994, the tocos showed courtship behavior in the forms of nest work by both individuals and the male feeding the female.  The female was seen apparently presenting to the male on several occasions, but copulation was never witnessed.

In April of 1994, both toucans began spending significantly much more time working and resting in the nest log.  Because the birds were somewhat nervous, keepers checked the nest only once a week while the birds were feeding so as not to disturb breeding.  The first three eggs were found by keepers 12th May.  Two chicks were found in the nest thirteen days later.  No third egg or remains of the chick were to be found.  Both chicks fledged at sixty one days of age.  

The adults began showing interest in the nest log again in late April of 1995.  Both fledglings were still on display with their parents.  In early May, one fledgling was found to have a large wound on top of its head.  The wound was treated and the fledgling fully recovered.  It could not be determined if the trauma was caused by the adult toucans or the ibis.  Both fledglings were moved to other enclosures to prevent any more injuries.  

One egg was found in the nest 13th Jun and two more were discovered 20th Jun in 1995.  Keepers wondered if the presence of the past year’s chicks delayed the adults’ breeding and decided to remove all fledglings in the future before the following breeding season.  Three chicks were found 3rd Jul.  One chick was missing from the nest at fourteen days of age; no remains were found.  Thirty nine days after hatching, another chick was found dead on the floor of the exhibit with both parents repeatedly trying to pick it up in their beaks.  Necropsy showed death was due to trauma, but it could not be determined if the trauma was caused by the chick possibly falling from nest or to be from the parents or ibis.  According to keepers, the parents appeared to be trying to return the chick to the nest.  The third chick fledged at fifty four days.

Keepers were concerned that the ibis may have caused the deaths of the toucan chicks even though it was rare to see either of the two species near the toco nest log.  The sacred ibis were permanently removed and the scarlet ibis were separated from May through October for each of the proceeding breeding seasons.  

In late April of 1996,  keepers began checking the nest log every three days as the toucans had become more comfortable with our presence.  The first egg was found 29th Jun and the second was found 1st July.  This was the first season that the male was positively identified incubating the eggs.  Both chicks hatched approximately eighteen days later.  One chick was missing from nest at nine days of age and the other at ten days. 

Keepers began looking in a new direction for the cause of chick mortality.  The adults were seen making trips to the nest log to feed with as much frequency as in past years.  The diet had been increased appropriately, so it was felt that the deaths were not caused by insufficient amounts of food.  Keepers began researching other types of diet at this time as a solution to chick mortality.

In 1997, three eggs were found 24th May.  Two chicks hatched after thirteen days of incubation and the third hatched the following day.  The smallest of the three chicks was found dead in the nest at twenty five days old and a second chick was found dead in the nest two days later.  Necropsies showed that both chicks had no fat deposits under the skin and no food in their entire digestive system.  Again, observations from keepers reported adults making frequent trips to the nest log with food.  

The third chick was pulled at thirty days to be hand-raised and was given a physical where it was determined that the it was at a good weight although there were few fat deposits to be found.  The adults began showing courtship behavior just a few days after the chick was pulled, but no more eggs were laid for the season.  There were no problems encountered in hand raising the surviving chick and he fledged at an age of fifty three days.

More research was done on the toucan diet.  After talking to other zoos who had success in breeding tocos, a decision was made to begin feeding rat pups and mouse pinkies again on a weekly schedule beginning in late April of each year.  We also began offering crickets on a daily basis half way through the incubation period. 

The adult male toucan was seen in the nest log in mid-March of 1998.  This was approximately two weeks earlier than had been observed in years past.  Two eggs were found in the nest 20th April.  The first chick hatched after fifteen days and the second hatched the following day.  The young were now checked daily.  The smallest chick was found dead in the nest thirty six days later.  The surviving chick was given a physical by the vet.  It was found to be at a good weight, but did not have any fat deposits showing under the skin.   

The decision was made to add a second similar nest log to the exhibit located on the ground where the remaining chick was placed so that her weight could be monitored daily and keepers could give supplemental feedings if needed.  The parents continued to feed the chick in the lower nest log.  Keepers initially offered food, but the chick refused all of our attempts.  Her weight continued to increase, so it was decided that only when the chick decreased in weight would the keepers try to supplementally feed.  No hand feedings by the keepers were needed as the chick grew stronger and eventually fledged at fifty three days of age.

The second nest log remained on exhibit and on 13 Jul, two eggs were found in the lower log.  This was the first time the pair had double clutched.  The chicks hatched after fifteen days of incubation.  The adults were observed feeding their young frequently although it could not be determined if both chicks were receiving food.  Keepers began weighing the chicks after three weeks due to the fact that the problem of chick mortality began around this time in the past.  It was thought best to give the adults every opportunity to raise the young on their own and to only step in when necessary.

Our practice was to weigh each chick two times a day and to hand feed the smaller chick after each weighing.  In this way, we were able to allow the young to remain on exhibit with their parents and to keep both chicks well-fed and healthy.  The adults adapted to this schedule quickly and both chicks accepted hand feedings the majority of times they were offered.  Both chicks thrived and eventually fledged at fifty two days of age.

Both adult toucans died in late 1998.  Necropsy and blood lab reports showed high liver enzymes and a high level or iron.  Although the vet could not confirm hemochromatosis from the results, this is what he and the staff believe to be the cause of their deaths.  

Much was learned in the five years of the Glen Oak Zoo’s breeding of toco toucans.  As one problem was solved, another seemed to come to light.  Protocol has been developed to best address the problems that we have encountered.  Although this paper may seem to end on a negative note, we are pleased to report that we have  successfully introduced a male toco to our last surviving female chick and have already observed courtship behavior in this pair.  We hope to apply the knowledge we have gained from the previous pair so that we might have an even more successful toucan breeding program in the future. 

20-25


Mealworms/                                20-25 Pinkies:

Year
Waxworms
 Mealworms
Mice/Rats
Crickets 

1990
daily
1991
daily
1992
daily
1993
daily



1x/week
1994
daily
1995


daily
1996


daily
1997


daily
1998


daily

1999


3x/week

2000


3x/week

2001


3x/week


