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Introduction:

The California condor, Gymnogyps californianus, was one of the world’s most endangered species with 27 living members in 1987 (Goodloe 1984, Toone 1994).  Today, with a total of 196 individuals, California condors are still critically endangered (Mace 2003).  Since 1992, when captive-bred condors started to be released back into the wild, there has been mixed success.  Improvements are constantly being made to the methods used to bring these large birds back from the brink of extinction.  The purpose of this study is to conduct a behavioral analysis and evaluation of a recently instated mentoring program used to prepare young captive-bred California condors for release into the wild.  Mentoring is believed to give juvenile condors exposure to adult condors from whom they can learn the correct social skills (e.g. dominance hierarchy, and affilliative behaviors). This experience would be an advantage to young birds who were not raised by their own parents or in the wild.  The ability for these young condors to survive and adapt in the wild is pivotal to the success of the conservation of the California condors.

Primary threats to the existence of G. californianus include factors such as lead poisoning, shootings (either willfully or ignorantly), poachers, consumption of poisoned bait set out for coyotes, and fragile egg shells caused by the pesticide DTT (Snyder 2000, Weimeyer 1988).  These factors were compounded by the fact that California condors have a low reproductive and maturation rate.  As California condor numbers steadily declined in the early 1980’s to 15 birds (in the wild), it became clear that conservation in the wild would no longer work.  U.S Fish and Wildlife Service, the California Department of Fish and Game, the California Condor Recovery Team, and many others felt that extinction would be inevitable by allowing condors to remain in the wild (Crawford 1985).  Therefore, it was proposed to bring all remaining condors into captivity to preserve the species through breeding programs.  Once the California condor population was brought to a higher and more stable number with the help of breeding programs, condors could be released into the wild once again. 

Organizations such as the National Audubon Society, Friends of the Earth, and the Sierra Club, argued that captive-bred condors would never be able to fend for themselves once released back into the wild.  They postulated that captive-raised condors would lack sufficient knowledge of living in the wild and would be too imprinted upon humans, thereby reducing the condors chances of success once released (Crawford 1985, Holmes 1986).  After intense debates and legal action, all the California condors were finally brought into captivity (Holmes 1986).  After the last condor was captured in 1987, a total of 27 California Condors were housed at the Los Angeles Zoo and the San Diego Wild Animal Park (Toone 1994).

 G. californianus is the largest flying bird found in North America and one of the largest flying birds in the world.  California condors have a wingspan of up to 10 feet, and can weigh up to 25 pounds.  California condors are scavengers and eat carrion.  The California condor can cover up to 150 miles per day and requires large areas of habitat for roosting, nesting and feeding (Crawford 1985).  The range of the California condor first started to be recorded by early American explorers in the late 18th and early 19th century.  During this time the California condor’s range roughly extended from British Columbia to Baja California and as far east as Texas (Holmes 1986).  However, fossils of California condors are found in New York and Florida as well.  In the mid 1980’s when the survival of the G. californianus was uncertain, the range of the condors was reduced to a horseshoe-shaped area of central-southern California (Appendix B, Tables 1 & 2).  Today, California condors can be found in several locations: Southern California (with release sites from San Luis Obispo Country to Ventura County), Central California (in the Ventana Wilderness and Pinnacles National Monument), Baja California (Parque Nacional San Pedro Martir), and Arizona (Vermillion Cliffs of the Grand Canyon).  See Appendix B, Table 3.  Birds freely intermingle between release sites in central and southern California.  There is a total of 196 California Condors alive today.  Of this, 118 condors are housed in captivity between the San Diego Wild Animal Park, the Los Angeles Zoo, and the Peregrine Fund. The remaining 78 condors are living in the wild. 
G. californianus adults are thought to mate for life and exhibit biparental care when raising their young.  Condor development is slow, usually taking up to 6 years to reach reproductive maturity.  In the wild, condors normally produce only one chick every other year.  However, breeding females have been known to lay a second egg if first is lost or removed in a process called "double-clutching" (Snyder 1985).  Breeding facilities took advantage of the female's ability to double-clutch and started pulling the first egg of the season and hand rearing the chick with a condor-like puppet.  The second egg of the season could then be raised by the parents, with surrogate Andean condors, or hand-raised by a puppet (Toone 1994).

 Meretsky and Snyder (2000), among others, have argued that the success of G. californianus can be directly related to whether or not the chick was parent-reared or hand-reared.  Evidence has shown that when hand-reared juveniles are released into the wild, they are less successful than those who were parent-reared (Snyder 2000).  Prior to 1995, all condors in the captive-breeding program were hand-raised.  When the success rates for the first two years of releases went poorly, the Condor Recovery Team recommended that the second egg of the season be parent-reared.  This would still enable the same level of egg production and in addition allow parent-reared birds for release.  In 1995, parent rearing was instated at the San Diego Wild Animal Park and the Los Angeles Zoo. 

In 1992 when hand-raised condors started to be released, 37.9% died in the wild and 18.5% had to be recaptured for behavioral problems.  (Examples of behavioral problems in the wild are visiting campsites, taking food hand-outs from humans, tearing tile off roofs, roosting on roof-tops, playing with plastic swimming pool covers, and entering cabins and trashing them).  In 1996 when parent-raised condors started to be released, 30.2% died in the wild and only 2.33% were recaptured for behavioral problems (Mace 2003; Appendix D, Table 2).  Mortality rates tend to be similar between the two groups, but recapture rates stemming from maladaptive behavior of hand-raised condors are indicative of a problem. 

There are several proposed reasons for the maladaptive behaviors found in hand-raised California condors.  The first is that hand-raised condors lack certain necessary adult influences during their development which leaves the young birds deficient in certain social skills that only can be learned from other more experienced (adult) condors.  Next, some people may have a bias against hand-raised condors and thus hold much more stringent standards when judging the ability of hand-raised condors to live successfully in the wild over those that are parent-raised.  This may lead to an inaccurate census of hand-raised condor failures.  Finally, standards to which living successfully in the wild is judged may not be consistent between release sites, such that at one site the bird shows maladaptive behavior patterns, and at another the bird is displaying normal behaviors.  Maladaptive behaviors have not been accurately defined.

 The condor-breeding facilities at the San Diego Wild Animal Park, Los Angeles Zoo, and the Peregrine Fund, established a mentoring program in 1999 where juveniles (fledglings) are housed with an adult condor (over 5 years of age) in an isolated pen prior to release (Kaplan 2002).  It is proposed that adult condor mentoring may mediate any behavioral differences between hand-reared and parent-reared juveniles so that when the fledglings are released, the hand-raised condors will have the same success rate as those that are parent-raised. 

Without parents or adults to set boundaries for the fledglings, juveniles have no way of knowing what behaviors are acceptable and therefore can easily fall into maladaptive behavioral patterns.  Most juveniles released into the wild are between 8-12 months of age.  This is an age in which many believe to be too young for fledglings to behave like adult condors.  The problem could be maturation (Cade 2000).  In the wild, juveniles stay with their parents for up to 20 months of age, a sharp contrast with how today’s California condors are raised in captivity.  Even parent-raised juveniles spend at most 4-6 months with their parents in captive-breeding programs.  Mentoring could therefore be the key to helping more of these young condors to succeed in the wild.  The length of mentoring and the age of fledglings at release could be two very important factors in the success of juveniles.

The purpose of this study is twofold.  First, to document the mentoring process using behavioral ethograms, and second, to correlate the data from the ethograms with the field data to measure the behavior indicators associated with success of fledglings in the wild.  Success in the wild is defined as not only surviving, but also having the correct condor behaviors.  As mentioned before, “bad behaviors” center on being attracted to human structures and activity, as well as destructive behaviors with human property.  However, another example of a maladaptive behavior is one where the fledgling can’t function in the condor social hierarchy, (ex. is a social outcast, can’t feed with others, and is a loner).  Correct condor behaviors would then center on a fledgling that avoids human activities and structures and is integrated into a condor social structure (i.e. understands place in dominance hierarchy, eats with others, preens others, is near to others).  The success of the group of California condors I will be studying may not be evident immediately and could take several months to years of field data coming in for more complete results.  Initial data from the field should become available within 9-12 months. 

This study will compare behaviors of mentored and non-mentored fledglings observed in the San Diego Wild Animal Park, prior to release, and at the release site in the Ventana Wilderness area.  Secondly, this study will compare behavior outcomes of mentored fledglings that experienced varying durations of mentoring.  Pooled data from the San Diego Wild Animal Park, Los Angles Zoo, and the Peregrine Fund will be combined for meta-analysis.  There are two main research goals (hypotheses) for this study:

1) Mentoring will help mediate the differences between parent-reared and hand-reared condors, such that both will have similar success rates once introduced into the wild.  Success is measured as the percent of released fledglings that survive and are not recaptured for behavioral problems for 9-12 months after their initial release.
2) The fledgling California condors involved in my study will be more “successful” than groups mentored in the past because of their extended length of time with their adult mentors.  The time extension is due to the quarantine from the Exotic Newcastle's Disease (END) in Southern California. 

This study is the first attempt to quantify data on the mentoring process of captive-bred California condors.  This will include the development and testing of the ethogram and scoring system used for this study (Appendix D, E).  My study could have an impact on future behavioral observations on mentored birds.  From the results of this study, and those in the future, people may be able to accurately predict which birds will succeed in the wild and those that will not.

Assumptions

 
Ideally, my goal would be to have sufficient data to answer the kind of questions and assumptions that are mentioned below.  However, for this study the sample size is not large enough because of the endangered status and limited numbers of the California condor to obtain conclusive results at this time.  Therefore, more complete answers will require the accumulation of data over the next few years.
There are many ultimate questions that can come from this study.

1) Is mentoring successful?

2) If yes, what are the important variables in the success of mentoring?

a) Age of juveniles: is there a specific window of time, an optimal learning age for imprinting and learning correct condor behaviors?



b) Environment



c) The length/duration of mentoring

There are several assumptions underlying these questions.

1) There are significant behaviors that juveniles must learn and are not primarily innate.

2) These behaviors can be observed and are quantifiable.

3) The presence of the observer will not alter the behaviors or the measurements of the subject animals.

4) There is an interaction between learning success, maturation, and duration of mentoring.

5) Fledglings that start mentoring later in development will be less successful than those who start being mentored earlier.

Materials and Methods:

I will first be working with endangered California condors, Gymnogyps californianus, at the San Diego Wild Animal Park and.  The Wild Animal Park (WAP) is located 30 miles north of San Diego in Escondido, California.  The ages of juveniles when placed into pens with their mentors ranged between 147 and 193 days of age (between 21 and 28 weeks).  The first juvenile was placed with a mentor on August 17, 2002 and the last on November 26, 2002. 

Fledglings are typically raised one of three different ways: chicks can be raised by their parents, cross fostered by other California or Andean condor pairs, or hand-raised by puppets.  For all practical purposes, cross fostering is assumed to be equivalent to parent rearing from the original parents.  Andean condors are believed to be similar enough to California condors as to be appropriate parental models for G. californianus chicks. 

In this study, of the three adult mentors to be used, two are hand-raised, and one is parent-raised.  Itaxmay, a 7 year old hand-reared adult will be mentoring three hand-reared juveniles in CRP 1.  Mey-Mey, another 7 year old hand-reared mentor, will be housed with two parent-reared juveniles in CRP 2.  Aquimowon, a 7 year old parent-reared condor, will be mentoring one parent-reared juvenile, one cross-fostered California condor, and one Andean juvenile in CRP 3  (Mace, 2003).  The Andean will only be scored in interactions with the condors it shares its pen with.  More information on all birds included in the study can be found in Table 1 of Appendix D.

Housing and Maintenance


Wild Animal Park

I will observe a total of 10 California condors in three condor remote pens, (CRPs), at the San Diego Wild Animal Park. Each condor remote pen is equipped with a water pool, perching areas, and a “hot pole” used for adversive training.  Hot poles are solar powered and look like high power poles.  A mild shock is delivered when a condor attempts to land upon it.  Hot poles are used to train the condors to stay away from such structures in hope to reduce fatalities due to electrocutions and collisions with high power lines in the wild. 

The CRP complex is on the side of a mountain facing another mountain on the property of the Wild Animal Park.  The entire complex is cordoned off with chain-link fencing covered with razor wire to prevent intruders.  Each of the three pens is 20’ by 40’, with the top ranging from 10’ to 18.5’ where the pens slope downhill.  The sides of the pens are walled off as to prevent the condors from viewing humans from coming or going from the condor remote pens (Appendix C, Tables 1 & 2). 

The construction of the condor remote pens (CRPs) prevents the influence of intruder bias.  Condors are viewed from one-way glass in an observation room that is separated from the pens by a wall.  Whenever zoo staff or researchers are near the CRPs, radio silence is practiced as well as a conscious effort to work quietly.  Vehicles that are driven up the hill from the Wild Animal Park are parked at a distance and around a bend from the CRPs.  This is done to prevent the California condors from becoming accustomed to human noises and sounds.  The condors in this study are isolated from humans in preparation for their future introduction into the wild.  At times, a wild condor may be allowed to enter the flight pen to interact more closely with the birds inside. In this case, or when wild condors are interacting through the mesh with a study bird, they will only be scored in interactions with birds from my study. The interaction of wild birds with those from my study is essential to the preparation of the young juveniles for life outside a cage; for life with other condors.

The diet for the California condors at the San Diego Wild Animal Park includes one to three of the following items: Nebraska brand canine diet, beef spleen, rabbits, rats, chicks, and rainbow trout.  Food items are mixed and rotated on a daily basis.  Two non-consecutive days of the week the birds are fasted. The condors are able to drink at will from water pools in their CRPs.

Ventana Wilderness Area
The second phase of my study will take place in the Ventana Wilderness Area, near Big Sur, California. The juvenile condors will be moved there for further mentoring and interaction with wild condors living in the area in preparation for their release at Pinnacles National Monument in the fall of 2003. The mentor that is used at the Ventana site is known as Hoi, a hand-reared condor, stud book #63.  It is not known at this time whether Hoi will be accompanying the juveniles to Pinnacles National Monument or if he will be released with them.

The juvenile condors from the Wild Animal Park will be housed together in the flight pen at Ventana with their new mentor, Hoi. The flight pen is located in the Ventana Wilderness Area, which restricts human access. The flight pen is situated on a ridge overlooking canyons and the Pacific Ocean near Big Sur, California. The Ventana site has been a designated release area for years in the reintroduction of the California condors to the wild. This area is home to 24 wild condors. Many of these wild condors regularly visit the flight pen and interact with condors inside the pen through the mesh webbing.

The flight pen is 40’ long, 25’ wide, and at the highest point, 30’ tall. Most of the pen is enclosed with a durable plastic mesh, which allows “give” if condors fly into the mesh or try “cling-flapping”. The bottom 3 feet is enclosed with chain-link fencing. Inside the pen is a “hot pole” for aversive training, a wide variety of perching areas, a water pool and 6 isolette nest boxes. The flight pen is designed to prevent exposure to humans. Observations are through two one-way glass windows in a room that is separated from the flight pen by walls. Every effort is made by field biologists to remain quiet near or in the flight pen to prevent the condors from becoming used to human sounds and activities.  The continued isolation of the condors from humans is still an essential element for a successful introduction into the wild. Diagrams of the flight pen can be found in Appendix C, figures 3 and 4. 

The diet of the California condors includes stillborn calf carcasses, rabbits, and rats. Condors are not fed daily, and may have several “fasting” days in between feedings. This is done to simulate conditions as they are found in the wild. Condors in the wild do not feed every day, and can go periods of time between each feeding. This feeding method is just another step in the preparation for these condors to adjust to their lives in the wild. Condors drink at will from the water pool in the flight pen. 

Data Collection Methods

The observational method I will use will be the one-zero (“time-sampling”) method (Altmann 1974).  Projected observational time per bird is 480 minutes.  Each condor will be observed for 20-minute increments every observational day.  An example of a data record sheet as well as one that is filled out can be found in Tables 1 and 2 of Appendix E.  Behaviors that are recorded will center on categories such as affiliative, agonistic, solitary, and feeding order.  Behaviors that can be classified as affiliative are; focal bird seeks/becomes/is proximate to other(s), is sought/becomes/is proximate by other, near others, preens other, is preened by other, pull feather, nibbles, nudge other, and receives feather full, nibble, nudge from other.  Behaviors that center on characteristics of antagonism are: focal bird non-contact aggresses other(s), receives non-contact aggression from other(s), contact aggresses other and receives contact aggression from other.  Solitary behaviors are those that center on the following criteria: focal bird leaves other(s), is left by other(s), distant from others, displaces/or is avoided by other(s), is displaced or avoids other(s), and not visible.  Finally, the category of feeding order analyses the following behaviors: focal bird feeds first, feeds with others, and feeds alone (no one is in proximity or near).

Descriptions of behavior can be found in Appendix F in the California condor mentoring study behavioral ethogram.  Assumptions and judgment calls will understandably be made when analyzing behaviors.  When a condor is “proximate”, it is meant that the focal bird is roughly a wings-length (3') or less away from another condor.  Being “near” is being roughly 10 feet or less from another condor, or an estimated full wing span.  Much of these distances will be measured by eye with knowledge of the dimensions of each condor remote pen. 

Proposed Statistics

Data will be analyzed statistically using SPSS.  Tests used will be limited to descriptive and non-parametric tests.  The Kruskal-Wallace test will be used to look for differences between groups such as hand-raised vs. parent-raised, or between CRP 1, CRP 2, and CRP 3.  The Mann-Whitney U Test can be used to compare behaviors between hand-reared and parent-reared fledglings.  The Wilcoxin Signed Rank Test can be used to compare behaviors in the 2 caging environments at the San Diego Wild Animal Park and the pre-release site at the Ventana Wilderness Area. 
Admittingly, sample sizes for this study on mentoring of the California condor are relatively small, and may not be ideal.  However, due to the endangered status of the California condor, any data we can collect is valuable.  Much of this study also includes analysis of records of previously mentored condors as well.  The summary of data will be very useful in understanding and evaluating the success of the mentoring project thus far.

Projected Results:
The results of this study will be important in how future California condors will be raised and released.  It is the goal of this study to quantitatively determine whether mentoring juveniles prior to release has a beneficial effect on their ability to thrive in the wild, irrespective of rearing.  In addition, it is proposed that with quantitative analysis of the behaviors of condors in this study, problem birds can be recognized and worked with before they are ever released.  With this information, adjustments can be made so that more condors may be successful when released into the wild.

Proposed Budget:

Transportation


$ 460

Photocopies 


$ 200

Misc. supplies


$ 202

Lodging 


$ 215

Field expenses:

$ 730-1040

Total 



$ 1807-2117

(Detailed outline of budget can be found in Appendix A)
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