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N O T E S  F R O M  T H E  E D I T O R S

We are so excited to bring you this edition of The Talon! Most of us working

with raptors have a relationship with a bird that has come to your care

from a wildlife rehabber and is non-releasable. Raptors are arguably the

most prominent taxa of wildlife in this situation, so it makes sense that we

had such an overwhelming response in article submissions that our Fall

2020 issue will be a continuation of this discussion! This fall, we'll be

bringing you Part 2 of working with non-releasable raptors. While we have

five articles in the wings (pun intended!) for this issue, we're happy to

consider more! 

 

We've loved reading your stories and hearing about your experiences with

non-releasable raptors,and I'm sure our readers will, too. 
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CALL FOR
ARTICLES &

PHOTOS

Summer - Annual joint issue with

Vulture SAFE Program, vulture articles

wanted!

Fall - Working with non-releasable

raptors, Part 2!

Cover photos and photos for the TAG's

social media pages are always needed. 

The remaining two newsletters this year will

have the themes of:

 

If you are interested in submitting an

article, please visit

raptortag.com/newsletter 

for the submission guidelines and

deadlines.

ISSUE
THEME

This issue of The Talon

is dedicated to caring

for non-releasable

and rehabilitated

raptors.
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SYMPOSIA DESCRIPTION

Raptor Propagation for Conservation – Past, Present and

Future
Chair :  Beau Parks
 
In  1966,  the founders of  the Raptor Research Foundation
considered one of their  most important funct ions to be “a
cooperat ive effort  to develop methods of breeding bi rds of
prey in capt iv i ty”  (Raptor Research News 1 : 1 ) .  S ince then,  and
perhaps largely  due to that effort ,  capt ive propagation has
played an integral  part  in  some of the most h igh-prof i le raptor
conservat ion success stor ies and the growth of one of the most
inf luent ia l  raptor conservat ion organizat ions in the Wor ld,  the
Peregr ine Fund. Although both the RRF and TPF have divers i f ied
their  research and conservat ion efforts  far  beyond the
breeding chamber,  capt ive propagation remains a valuable tool
for  the conservat ion of bi rds of  prey.  In  addit ion to breeding
for conservat ion,  commercial  breeding of raptors ,  pr imar i ly  for
sport  falconry is  now widespread. There is  considerable
knowledge in the pr ivate sector  and opportunit ies exist  for
col laborat ion that can benef i t  conservat ion breeding programs.
I  propose that we cont inue the founders ’  cooperat ive effort
with a symposium explor ing the histor ical  successes and
chal lenges of breeding raptors for  conservat ion,  the current
state of the art  of  raptor propagation and i ts  potent ia l
appl icat ions for  raptor conservat ion moving forward.

TAG UPDATES
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CALL FOR
PRESENTERS

NEW PROGRAM
LEADERS

SOCIAL MEDIA - SEND
YOUR PHOTOS

RAPTOR RESEARCH FOUNDATION
ANNUAL CONFERENCE

Beau Parks wi l l  be chair ing a symposium
on capt ive breeding at the Raptor
Research Foundation annual  conference,
taking place in Boise in th is  October.    
 
Presenters f rom zoos would present on
breeding raptors at  thei r  faci l i t ies or
apply ing their  knowledge/techniques in
the f ie ld.
 
NOTE: RRF 2020 has been postponed to
2021.  Cl ick the box below for  the RRF
Conference website

Ruppell ’s  Griffon Vulture

Manger & Studbook Keeper
Spr ina L iu

Dal las Zoo 
 

Hooded Vulture Program 

Manager & Studbook Keeper
Megan King

St.  August ine Al l igator  Farm

Facebook.com/RaptorTAG

Direct ly  message them to the TAG's Facebook
page. 
Be sure to include photo credit  and faci l i ty  name. 

Get featured! Send your raptor photos to the Raptor
TAG to be featured on social  media!

Submit Abstracts to Beau Parks

 
CONTACT

Beau Parks
Lead Keeper -  Avian Propagation Center
San Diego Zoo
619-231-1515 (4424)
bparks@sandiegozoo.org

https://www.facebook.com/RaptorTAG/
http://sandiegozoo.org/


HATCH

ANNOUNCEMENTS
Send us your chick pics! 

We'll share on social media, in newsletters, everywhere! Direct message them to the TAG
Facebook page facebook.com/RaptorTAG or contact Jacque.Williamson@delaware.gov

CHICKS ARE HATCHING AT
ST. AUGUSTINE ALLIGATOR

FARM

ZOO ATLANTA
WELCOMES FIRST

HOODED VULTURE
CHICK

These 2020 vulture hatches symbol ize hope for
Cape (EN) and Hooded (CR) vul ture ex-s i tu
populat ions.  They represent the 7th Hooded and
6th Cape hatched out f rom pairs  at  the St.
August ine Al l igator  Farm Zoological  Park.  The
pairs  are provided dummy eggs beginning on
day of lay ,  then eggs are art i f ic ia l ly  incubated
and hatched. Chicks are hand-reared for  up to
two weeks,  then the pairs  receive their  robust
offspr ing which have a higher chance of surv ival
in the mixed-species Afr ican habitat .

This  cr i t ical ly  endangered hooded
vulture chick is  the f i rst  vu l ture to
successful ly  hatch at Zoo At lanta!  This
chick is  being puppet-reared by an
incredible aviculture staff  and we love
seeing the updates on Zoo At lanta 's
facebook page. 
 
Check out the in i t ia l  announcement here
on their  Facebook page from May 4,
2020. 

Photos: Gen Anderson, St. Augustine Alligator
Farm

Photos: Zoo Atlanta

CAPE VULTURE

Hatch-day, Day 0 

HOODED VULTURE 

Two-day old chick
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https://www.facebook.com/RaptorTAG/
https://www.facebook.com/ZooATL/videos/554317175489994/?__xts__%5B0%5D=68.ARBReA9mbhBpkBlJZi10BDL2KJYyrORkwgakmVOdobhziAT_uIWJywtzVq3kYlHNzLRlVCcHCOVVcqqmLxx1gZ50AEtzn62qiHphxnuKFuGn65G7utCBoOq4Pb9gB6Gpm3iewkrg1BaZo3RxD_U_uQaDfrpvx0zC-jbNL_RFTwY2fx-5XhSqc04Z3eAUjcKb_C5YgP3j1xYZbLV46bAHOz-Hp6Uafu7yisw3dXrHOltVcfZRQeOL5NH_5yM0XI0KMTAJ3yEfgyB06CCdPD2-eN2SAL2U0ZcDCirr2NpwXlyRRP6IDThuXGg9muBEX15Xsgvg8JIc-wDAJdcCH4gPpj9x9dQ&__tn__=-R
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SAVE
THE
DATE

SATURDAY

SEPTEMBER  5

2020

INTERNATIONAL VULTURE
AWARENESS DAY

Check out our activity kits and
resources at 

 
RaptorTAG.com/SAFE

 
and 

 
RaptorTAG.com/VultureEducation

Call ing All  Artists!
 
The Afr ican vulture SAFE program wi l l  be sel l ing t-
shi r ts  again in advance of Internat ional  Vulture
Awareness Day on September 5,  2020 and we need
artwork to be featured on the shi r ts .  
 
For  submiss ion guidel ines and other information,  v is i t :
RaptorTAG.com/SAFEContest
 
 

I t 's  never too early to start  planning IVAD
 
Check out our  Vulture Education resources
as wel l  as the Afr ican Vulture SAFE toolk i t .  
 
 

CALLING ALL ARTISTS!

TAG UPDATES
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NEW TAG LOGO!
We're excited to announce the new
Raptor TAG logo. 
 
The new logo features four  SSP
species:  Lappet Faced Vulture,
Afr ican Pygmy Falcon,  Secretarybird,
and Eurasian Eagle Owl.  
 
SSP - specif ic logos and color  wi l l  be
avai lable to program leaders soon!
Thanks to everyone who submitted
entr ies to the contest .  

https://www.raptortag.com/safe.html
https://www.raptortag.com/vultureeducation.html
https://www.raptortag.com/safecontest.html
https://www.raptortag.com/vultureeducation.html
https://www.raptortag.com/safe.html
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TAG & SAFE 
T-SHIRT STORE NOW AVAILABLE

VISIT THE STORE

We've off ic ial ly  started an onl ine gear store,  with al l  your favor i te old designs,  and some new
ones to come! Tshi r ts ,  sweatshi r ts ,  st ickers ,  and more! 
 
Got a shi r t  design idea? Contact Jacque Wi l l iamson,  TAG Education Advisor ,  at
Jacque.Wi l l iamson@delaware.gov

teespr ing.com/stores/raptor-tag

And more! Check out our  whole
ser ies of  "social  distancing" shi r ts!  

https://teespring.com/stores/raptor-tag
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MORPHOLOGY, ECOLOGY,
PHYLOGENY: 
Def in ing  "Raptor"
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ANNA MORRIS
Lead, Environmental Educator

amorris@vinsweb.org 

Vermont Institute of Natural Science

But the exact def in i t ion of a “raptor”  has long been puzzled over.  The unique and yet unit ing features of  these
birds are surpr is ingly  diff icult  to pin down, due both to the pick-and-choose paraphylet ic nature of the group,  as
wel l  as somewhat vague morphological  t rai ts  that are by no means universal .  Most of  us include vultures as raptors
without a second thought ,  but shr ikes are rarely  inv i ted to the raptor party .  
 
McClure et .  a l .  recent ly  publ ished acommentary offer ing a new, concise def in i t ion of raptors ,  for  easier
communicat ion in scient i f ic study and conservat ion.  “Def in ing Raptors and Bi rds of  Prey” argues that raptors should
be def ined as “al l  species with in orders that evolved from a raptor ia l  landbird l ineage and in which most species
maintained their  raptor ia l  l i festy le as der ived from their  common ancestor .”  
 
The proposed def in i t ion re l ies on two main points :  f i rst ,  the idea of the “raptor ia l”  bi rd.  The authors suggest that
hunt ing l ive vertebrate prey is  a character ist ic of  the raptor ia l ,  and yet i t  cannot stand alone.  The morphological
t raits  we are used to def in ing as “raptor ia l”  are adaptat ions for  vertebrate predat ion,  and also should not be
viewed exclus ively ,  especial ly  as terms l ike “sharp” ,  “grasping” ,  and “acute” can be vague,  and except ions are
often made.  
 
Taken together ,  however ,  and interpreted judicious ly ,  these t raits  imply that the raptor ia l  l i festy le is  l ike ly  a
der ived character ist ic f rom a raptor ia l  common ancestor .  This  is  the second point  with in the proposed def in i t ion:
the common ancestor  of  the landbird l ineage as a whole (Tel luraves)  was l ike ly  raptor ia l ,  too.  The niche of hunt ing
l ive vertebrate prey with talons and hooked beak is  assumed to have been retained by those bi rds that today we
cal l  “ raptors” ,  and lost  in  the major i ty  of  species in other ,  re lated orders ,  such as Ps i t taciformes.  Some within the
raptors ,  such as the frugivorous Palm-nut vul ture,  have lost  raptor ia l  character ist ics ,  but the major i ty  with in the
raptor group have retained them. “Thus,”  the art ic le states,  “ the most pars imonious explanat ion for  morphological
s imi lar i t ies among raptor groups would be the maintenance of the ancestral  condit ion rather than a result  of
convergence.”  
 
Tradit ion holds that raptors include the hawks and eagles (Accipit r i formes) ,  New Wor ld vul tures (Cathart i formes) ,
owls (Str ig iformes) ,  and falcons (Falconiformes) .  Under the new def in i t ion,  though,  raptors must also include an
order only  sometimes included in the raptor c lan:  the ser iemas (Car iamiformes) .  Shar ing a common ancestor  with
the Falconiformes,  the two species of  ser iemas f i t  both the new and many t radit ional  def in i t ions of  raptors.  
 
The proposed def in i t ion offers  a unique opportunity  in  our  f ie ld to talk  about the dynamic nature of scient i f ic
understanding,  and to include conversat ions about evolut ion,  genet ics ,  and descent in our  discuss ions raptors.  At
the Vermont Inst i tute of Natural  Science,  our  exhibit  “B i rds Are Dinosaurs”  stands r ight behind the main Raptor
Program amphitheatre.  Personal ly ,  I  look forward to helping our v is i tors  make new connect ions between these two
much loved groups of animals ,  but given the somewhat technical  nature of th is  def in i t ion,  am also excited to hear
from other zoos and nature centers about how, or  i f ,  th is  def in i t ion wi l l  affect their  educat ional  programming.
Please reach out and share your thoughts:  amorr is@vinsweb.org.  
 
 
 
Commentary referenced in th is  art ic le:  
McClure, C. J. W., et. al. (2019). Commentary: Defining Raptors and Birds of Prey. Journal of Raptor Research, 53(4), 419–430.
 

When teaching with our  raptor ambassadors ,  I  often begin my
presentat ions with the quest ion:  “What is  a raptor?” Though there
is  an answer I ’m searching for ,  I  am genuinely  cur ious what the
audience wi l l  th ink of .  From the old re l iable:  “a dinosaur!” ,  to the
rare del ightfu l :  “a Toronto basketbal l  p layer?” the answers are
var ied and creat ive.  Someone may volunteer:  “a bi rd of prey”.
Another young scholar  may answer with an explanat ion of talons,
hooked beaks,  and highly  acute v is ion.  
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Anna,  our  red-tai led hawk,  has res ided at Cosley Zoo s ince Ju ly  2002. Found in Naperv i l le ,  I l l inois  as an adult ,
she was underweight ,  lethargic and had an in jury  to her r ight wing.  Anna was taken to a l icensed wi ld l i fe
rehabi l i tat ion center ,  where i t  was determined that she would never be able to fu l ly  extend the damaged wing or
sustain f l ight .  Without the abi l i ty  to f ly  and unable to be an effect ive hunter  or  evade dangers ,  Anna was deemed
non-releasable into the wi ld.  Once at Cosley Zoo,  Anna sett led in quick ly  to her rout ine,  gett ing along wel l  with
her exhibit  mate.
 
In  2013,  due to the pass ing of her ger iatr ic exhibit  mate,  Anna began l iv ing as a s ingle animal .  For  e leven years
she had a companion and staff  worr ied that she would exper ience increased stress.  In  addit ion to concern over
her mental  wel l-being,  staff  were also concerned about her weight and body condit ion.  Her weight quick ly
approached 2.6 k i lograms and,  to be pol i te ,  she was over-condit ioned. Recogniz ing that immediate act ion was
necessary to improve the qual i ty  of  her  welfare,  staff  proposed and implemented a few act ions to help Anna lose
excess weight.  
 
Given that Anna had developed a posit ive re lat ionship with caretakers ,  they incorporated her into Cosley Zoo’s
posit ive reinforcement t rain ing program. Anna began her t rain ing in the same manner as any other animal ,
developing the br idge,  recal l ,  s tat ion,  and fol low behaviors .  I f  she chose not to part ic ipate in the sess ion,  Anna
was fed on perches around the habitat  to increase her act iv i ty  level  whi le foraging.  Because of her propensity
for  the t rain ing,  staff  began to introduce a gaunt let  and eventual ly  were able to leash her and take her for  walks
around the zoo for  enr ichment (which also provided a bonus educat ional  opportunity  for  our  guests) .
 

Addit ional ly ,  the perching in the habitat  was updated,  creat ing a more
dynamic structure that would give and bounce much l ike branches on a
l iv ing t ree would.
 
In  2015,  we had an opportunity  to provide a home for  a second red-
tai led hawk,  a young male named Er ie who had a part ia l  wing
amputat ion.  He and Anna get along very wel l ,  and whi le she does st i l l
part ic ipate in t rain ing with the staff ,  her  focus is  now more on her
social  interact ions with h im. Anna’s  current t rain ing sess ions are more
focused on maintain ing voluntary behaviors  which reduce stress and
increase welfare,  such as recal l  and a scale behavior .
 
I t  i s  important for  us to adjust  and adapt to our  animals ’  needs as they
change. Whi le we have loved to pursue more advanced train ing with
Anna,  she had other ideas!  We always take our cues f rom the animals
we work with ,  and we have changed our approach to enr ichment for  the
red-tai led hawks.
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WHAT'S MY CUE?
An Example  of  Animal  Choice-Based Management

 

JENNY THEUMAN
Lead Keeper & Animal Welfare Coordinator

jtheuman@wheatonparks.org
Cosley Zoo, Wheaton, IL

Cosley Zoo is  a f ive acre zoo located in the Chicago suburbs and
has been accredited by the Associat ion of Zoos and Aquar iums
since 2000. We house and provide care for  I l l inois  nat ive species
and domest ic farm animals .  Many of the wi ld animals that cal l
Cosley Zoo home have come to us after  recover ing from an in jury .

ANNA, THE RED-TAILED HAWK, INTERACTING WITH ENRICHMENT.

PHOTO BY JENNY THEUMAN, COSLEY ZOO

 

Pr ior  to Er ie ’s  arr ival ,  our  enr ichment plan for  Anna rel ied heavi ly  on our
interact ions with her dur ing t rain ing,  which increased foraging
opportunit ies and encouraged her to be more act ive.  With the
introduct ion of Er ie our  plan has had to change. Increasing foraging
and seeking behaviors  is  st i l l  a pr ior i ty ,  but more puzzle feeders and
shredding act iv i t ies now seem to be the favored enr ichment act iv i t ies
for  these two. The tear ing behavior  (whether mimicking pul l ing apart
food i tems or  tear ing mater ia l  for  l in ing a nest)  is  a fai r ly  new behavior
for  Anna who had not shown this  behavior  pr ior  to her introduct ion to 



Er ie.  Although our methods for  enr iching Anna have changed,  she cont inues to maintain a healthy body weight
and condit ion,  and is  act ive and engaged.
 
Enr ichment and train ing have always had an important ro le in our  animal  welfare program. Over the years ,  we
have learned so many th ings not only  f rom our col leagues in the industry ,  but also f rom the animals we provide
care for  on a dai ly  basis .  We can learn so much from the animals in  our  care s imply by watching how they
interact with each other and the elements in their  habitat .
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ANNA, THE RED-TAILED HAWK

PHOTO BY LANA KOZOL, WHEATON PARK DISTRICT
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SELECTION PROCESS FOR 
NON-RELEASABLE RAPTORS

The F irst  Step in  B ird  Wel fare

KIT LACY
Bird Curator

Kit@CascadesRaptorCenter.org

Cascades Raptor Center
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The select ion of ambassador animals coming out of  wi ld l i fe
rehabi l i tat ion faci l i t ies is  an evolv ing process as information
grows regarding long-term phys ical  impacts of  disabi l i t ies on
an animal ’s  qual i ty  of  l i fe.  Ambassador animal  welfare
tradit ional ly  addressed nour ishment,  length of l i fe ,  and phys ical
safety whi le in human care.  

More faci l i t ies are now focusing on cognit ive wel l-being,  including examining i f  indiv iduals  are f ree from pain,
fear ,  and dist ress as a measure of welfare.  And,  as more t rainers are adopting choice-based train ing methods
using the least  number of avers ive st imul i  poss ible,  candidate select ion is  the f i rst  step in the welfare process.
Cascades Raptor Center has developed r igorous cr i ter ia for  al l  b i rds before they are added to our team.
Because many of our  res ident bi rds are wi ld-hatched indiv iduals  deemed non-releasable by rehabi l i tat ion
faci l i t ies ,  i t  became necessary to devise a thorough assessment process.  Data col lected from wel lness monitor ing
of our  current bi rd col lect ion coupled with near ly  30 years of  comprehensive necropsy reports  have provided
information indicat ing that many disabi l i t ies that result  in  non-releasable status also preclude indiv iduals  f rom
having a high qual i ty  of  l i fe in human care.  Sett ing an ambassador animal  up for  a successful  l i fe in human care
begins with appropr iate,  wel l  considered select ion.  

Many zoological  faci l i t ies in  the United States and other regions re ly  on non-releasable bi rds coming out of
rehabi l i tat ion faci l i t ies to fu l f i l l  thei r  col lect ion needs for  nat ive species ,  especial ly  raptor species.  Whi le each
indiv idual  animal  must be assessed for  thei r  potent ia l  to be an ambassador animal  separately ,  we bel ieve that
data from near ly  30 years of  post-mortem exams leads to general ized information regarding which bi rd may be a
good candidate for  poss ible assessment in the role of  animal  ambassador.  Knowing the age and treatment
history of  each indiv idual ,  the disabi l i ty  which resulted in non-releasable status ,  and tractabi l i ty  of  certain
species can ass ist  in  the f i rst  steps of assessment to determine i f  a bi rd is  a good candidate for  a l i fe in human
care as an animal  ambassador.  

Cascades Raptor Center is  a 501  (c)3 non-prof i t  located in Eugene,  OR. We have a col lect ion of near ly  50 avian
ambassadors of  both nat ive and non-nat ive species of  raptors.  Addit ional ly ,  we have a wi ld l i fe hospital  which
special izes in raptor rehabi l i tat ion.  Over the decades,  we have had near ly  a l l  res ident bi rds ,  upon death,
examined by a board cert i f ied avian pathologist .  More recent ly ,  our  staff  veter inar ian has done post  mortem
examinat ions of  pat ients who were not re leasable to better  understand the heal ing process.  These non-
releasable,  rehabi l i tat ion bi rds -  us ing past  cr i ter ia -  may have once been considered suitable for  placement as
avian ambassadors but with our  increased knowledge of the long-term health impl icat ions of  certain types of
in jur ies most of  these bi rds would no longer meet our  cr i ter ia for  being considered for  the in i t ia l  ambassador
assessment process.  

Whi le Cascades Raptor Center has always st r ived to do the best  by the animals in  our  care,  we cont inue to dr ive
our organizat ion towards improving animal  welfare.  Through cont inuing educat ion,  profess ional  exper ience,
focused regular  wel lness monitor ing,  and a steadfast  effort  to improve the qual i ty  of  care of the bi rds under our
guardianship,  we constant ly  work to raise the bar for  what we consider to be best  pract ices in the care of our
avian col lect ion.  Whi le we may have measured wel lness in the past  by observ ing a bi rd that was safe in their
enclosure and eat ing wel l ,  we have broadened that out look to include the Associat ion of Zoos and Aquar ium’s
wider examinat ion of welfare to include an animal ’s  abi l i ty  to express species ’  appropr iate cognit ive behaviors
and to l ive in a state f ree of pain,  fear and dist ress.  As i t  i s  d iff icult  to determine a wi ld animal ’s  state of fear ,
pain or  dist ress ( they are referred to as The Great Pretenders) ,  we bel ieve that results  of  post  mortem exams and
some behavioral  data we can observe whi le the animal  is  per i-mortem can give us ins ight into whether an
indiv idual  may or  may not have suffered from pain,  fear or  dist ress dur ing i ts  l i fe in human care.  

Through our post  mortem studies ,  we have found that many in jur ies that lead to non-releasable status also may
lead to chronic,  progress ive and,  we assume, painful  condit ions.  Disabi l i t ies in  a f l ighted bird may lead to
compensatory movements and result  in  secondary debi l i tat ing condit ions.  Many disabi l i t ies also lead to poor
balance,  inabi l i ty  or  unwi l l ingness to perform self-care behaviors ,  navigat ion diff icult ies and a lack of
conf idence. In  addit ion,  we have increased our understanding of what i t  means to have bi rds voluntar i ly
part ic ipate in their  own care and train ing which may disqual i fy  certain indiv iduals  as ambassadors as they are
not t ractable (wi l l ingness to bui ld ,  or  ease in bui ld ing,  a re lat ionship)  -  such as most parent-raised owls.   

Often,  in jur ies that lead to non-releasable status have hidden consequences which are not detectable without
subsequent radiographs and sometimes are only  seen in post  mortem exam. The examples we have found are
numerous and for  th is  paper I  wi l l  h ighl ight a few.
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Secondary  Complicat ions  f rom Fractured Wings

We have found that f ractures near jo ints  (e.g. ,  wr ist ,  e lbow, shoulder)  often lead to chronic osteoarthr i t is  and
other degenerat ive jo int  diseases.  A former res ident ,  male Northern Spotted Owl (Str ix  occidental is )  suffered a
fractured ulna proximal  to the elbow. The rehabi l i tat ion faci l i ty  where he was hospital ized immobi l ized the
fracture s i te and no surgical  repair  was attempted s ince the radius was intact.  Dur ing progress ive wel lness
exams,  i t  was not iced that h is  e lbow cont inued to lose range of motion and the wing i tself  drooped more.
Radiographs revealed degenerat ive jo int  disease (and post  mortem exam showed joint  f ibros is)  even though the
joint  was never part  of  the in i t ia l  in jury .  His  inabi l i ty  to preen the feathers completely  on th is  wing and the
increased wing droop indicated discomfort  and the decreased abi l i ty  to move the elbow joint .  Whi le th is
indiv idual  died of lymphosarcoma, the degenerat ive jo int  disease in the elbow did lead staff  to look more closely
at other bi rds with healed long bone fractures of  the wing.  

Simi lar ly ,  in  a rehabi l i tat ion case,  a young Great Horned Owl (Bubo v i rgin ianus )  had an u lna fracture proximal  to
the elbow which was closed and wel l-al igned. After  cal lous formation (approximately  one month)  the owl had
self-di rected phys ical  therapy for  an addit ional  month.  However ,  the movement therapy t reatment did not
improve wing extension and th is  bi rd had s l ight ly  asymmetr ical  f l ight  and an inabi l i ty  to achieve suff ic ient height
gain,  which precluded release.  Post  mortem exam revealed that the distal  humerus at  the elbow already had
signs of degenerat ive arthr i t is  due to a s l ight misal ignment of  the u lna and altered art iculat ion of the elbow
joint .  This  arthr i t is  was present not after  years but in  a very short  window of t ime –  only  two months after  the
in i t ia l  in jury .  

A second rehabi l i tat ion case study of a young Red-shouldered Hawk (Buteo l ineatus)  with a compound,  mid-shaft
fracture of the humerus showed even more secondary issues post  recovery.  The surgical ly  repaired fracture was
immobi l ized for  a month.  After  two months of  pass ive movement phys ical  therapy –  after  cal lus formation -  the
bird was f ly ing;  however ,  wing extension was inadequate for  re lease.  Upon further examinat ion post  mortem, i t
was discovered that the break had not calcif ied,  and cart i lage was present between bone ends result ing in a
non-union.  A tendon had adhered to the humerus and both the shoulder and elbow had altered jo int  art iculat ion.
Inf lammation was al ready present –  especial ly  in  the shoulder –  which would indicate the development of arthr i t is
in  only  3 months in human care.  

F inal ly ,  a young Turkey Vulture (Cathartes aura )  with an old,  badly healed,  f ractured humerus underwent surgical
repair  and bone pinning by a board cert i f ied orthopedic veter inar ian.  Compl icat ions resulted post-surgery and
the bi rd was humanely euthanized.  Whi le we knew the surgical  repair  of  the wing was not successful ,  we did not
appreciate the sever i ty  of  the compl icat ions,  due to th is  bi rd ’s  calm temperament.  Post  mortem revealed that
bone marrow was exposed and per iost i ts  (bone l in ing inf lammation)  had developed in the three months post-
surgery.  Both condit ions ,  i t  could be assumed, would lead to an extreme amount of  pain.  However ,  th is  bi rd was
eat ing and appeared “comfortable” whi le in care.  This  could have been the result  of  a “preservat ion ref lex.”
Wi ld l i fe is  condit ioned to h ide phys ical  pain to the very end in order to surv ive.  We would never consider a bi rd
eat ing as an indicat ion of comfort  -  only  an indicat ion of hunger.  An indiv idual  with th is  level  of  disabi l i ty  would
certain ly  not be “free of pain,  fear or  dist ress”  whi le in human care i f  he had been placed. 

In  these examples of f ractures ,  we have found the fol lowing:  1 )  f ractures near jo ints  wi l l  lead to probable
osteoarthr i t is  and/or other degenerat ive jo int  disease,  2)  f ractures that result  in  mis-al ignment and altered
art iculat ion of jo ints  may also lead to osteoarthr i t is  and/or other degenerat ive jo int  disease,  3)  long bone
fractures of  the wing may also lead to other painful  condit ions such as bone inf lammation or  exposed bone
marrow. As stated in the Manual  of  Ornithology:  Avian Structure and Funct ion “Nothing about the construct ion of
the bi rd ’s  wing is  arbit rary.”  The bones of the avian wing have been fused and great ly  reduced to a point  that
every bone in the wing serves a complex funct ion,  not only  for  f l ight  but for  overal l  mobi l i ty .  Al ter ing or  removing
any part  of  the wing,  therefore,  has the potent ia l  for  ser ious consequences to the indiv idual .  

Sel f -Care

Self-care (e.g. ,  preening,  bathing,  maintain ing good feather condit ion)  is  essent ia l  for  a bi rd in human care.  We
bel ieve i t  can also be a measure of conf idence and their  overal l  level  of  phys ical  comfort .  Disabi l i t ies can often
lead to poor balance and reduced mobi l i ty ,  and therefore an inabi l i ty  to perform self-care.  Feathers may remain
unpreened near or  sometimes distal  to jo ints  that are in jured,  b lood feathers may break,  and other feathers may
become damaged due to either the inabi l i ty  to reach the feathers or  pain whi le doing so.  Whi le we cannot say
for  certain that i t  would be dist ress ing for  a bi rd to be unable (or  unwi l l ing)  to perform self-care,  we do know
that feathers are an essent ia l  phys ical  aspect of  bi rds and responsible for  f l ight ,  thermoregulat ion,  camouf lage,
and breeding success.   Act iv i ty  budgets of  wi ld bi rds est imate that up to 10% of the day may be spent in
preening.  Addit ional ly ,  feathers that are “ in-blood” are very sensi t ive with nerves and blood vessels  attached and
that breaking them is  painful  and potent ia l ly  fatal .  
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As with the previous sect ion,  in jur ies near jo ints  can prevent proper self-care.  A former res ident adult  female
Merl in  (Falco columbarius )  with healed fractures of  the radius and ulna result ing in a contracted r ight carpal
jo int  was unable to preen her pr imar ies and some covert  feathers on the restr icted wing.  An adult  Bald Eagle
(Hal iaeetus leucocephalus)  was presented for  care in our  wi ld l i fe hospital  with a t raumatic amputat ion of the
distal  40% of the second phalanges of one wing.  Whi le th is  indiv idual  was not part icular ly  f ract ious,  even in a
low human-contact sett ing,  he was unable to successful ly  grow feathers and cont inued to damage and break
near ly  a l l  h is  pr imary f l ight  feathers as they grew. Whi le a more drast ic amputat ion of the wing t ip may have
prevented the damage and breaking of feathers in  human care,  our  team felt  that qual i ty  of  l i fe would be so
drast ical ly  decreased due to amputat ion that euthanasia was the most humane opt ion.  

Shoulder in jur ies can lead to long-term inabi l i ty  to
care for  feathers ,  as wel l .  A former res ident Golden
Eagle (Aqui la chrysaetos )  with a dis located shoulder
was unable to preen feathers on his  increasingly
immobi le wing.  As he aged,  the occurrence of broken
blood feathers increased as h is  navigat ion abi l i ty
decreased – sometimes leading to fal ls  despite
rearrangement of enclosure ramps,  perching,  and
platforms to accommodate his  decreased mobi l i ty .
Due to th is  inabi l i ty  to care for  h imself  (and other
age-related health concerns) ,  i t  was determined that
the humane course of act ion would be euthanasia in
th is  case even though he cont inued to eat wel l ,  bui ld
a nest ,  and interact with t rainers.  

F inal ly ,  se lf-care is  not just  about feathers.  Iatrogenic in jur ies ( those that occur whi le an animal  is  in  care)  may
also occur.  In  the case of bi rds who have any part  of  thei r  wing amputated,  the s i te of  amputat ion is  at  great
r isk  for  in jury  as i t  i s  no longer protected with the rest  of  the wing,  and the bi rd ’s  abi l i ty  to navigate i ts  space is
compromised.  Therefore,  any wing amputat ion may result  in  poor balance and sometimes fal ls  f rom perching.  An
adult ,  res ident Bald Eagle who lost  the t ip of  h is  wing often fal ls  when attempting to avoid a perceived
dangerous s i tuat ion and in jures the amputat ion s i te.  Whi le not l i fe-threatening,  these in jur ies would certain ly  be
painful .  

GOLDEN EAGLE "DANTE"

PHOTO BY BRIAN DAVIES 

COURTESY OF CASCADES RAPTOR CENTER

 

Compensatory  Movement Disabi l i ty

Disabi l i t ies that lead to non-releasable status also often decrease the bi rd ’s  abi l i ty  to ambulate freely .  Those
injur ies that alter  or  decrease the abi l i ty  of  the indiv idual  to move freely  can also lead to compensatory
movement disabi l i ty .  Addit ional ly ,  the lack of abi l i ty  to evade any perceived threats may decrease an indiv idual ’s
conf idence as they are no longer able to adequately  move about their  envi ronment.  In  the case of a former
res ident Bald Eagle,  a t raumatic in jury  to the elbow lead to degenerat ive jo int  disease and non-releasable
status.  As she aged,  we not iced that her abi l i ty  to move about her exhibit  space also decreased. I t  was as i f  she
no longer had the use of the wing from the shoulder.  This  indiv idual  had come to our faci l i ty  as a “glove t rained”
bird;  however ,  when she arr ived i t  was apparent that she was a case of learned helplessness.  Her conf idence on
display to the publ ic and her wi l l ingness to work with t rainers cont inued to decl ine,  even as we gave her more
choices.  Upon taking radiographs,  we found that her wr ist  ( in  addit ion to the or iginal  e lbow in jury)  had s igns of
severe degenerat ive arthr i t is .  Th is  arthr i t is  was poss ibly  due to compensatory movements result ing from her
or iginal  in jury .  Her shoulder also had l imited range of motion and she was unable to open the wing fu l ly .  Neither
the wr ist  nor  shoulder condit ions were the result  of  her  in i t ia l  in jury  to our  knowledge. 

A second case was a former res ident Burrowing Owl (Athene cunicular ia )  with a f ractured and healed r ight u lna
which br idged to the radius changing the jo int  art iculat ion and result ing in immobi l i ty  of  the wing.  As she aged,
we not iced a l imited use of the left  leg and sometimes a l imp. Whi le we could appreciate some swel l ing in the
hock jo int  on phys ical  exam and radiographs,  we did not discover unt i l  the post  mortem that her patel la had
fused to both the femur and t ib ia due to cart i laginous prol i ferat ion.  This  fus ion resulted from compensatory
movements she was us ing to navigate her exhibit  enclosure due to her disabled wing.  
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Temperament

Final ly ,  we have found that with our  faci l i ty ’s  increased understanding of what i t  means to have bi rds voluntar i ly
part ic ipate in their  own wel lness and train ing sess ions,  some indiv iduals  may not be appropr iate candidates for
ambassadors.  Because of past  h istory and their  unwi l l ingness to part ic ipate voluntar i ly ,  despite extended
relat ionship-bui ld ing and train ing attempts ,  these bi rds do not develop the conf idence for  a h igh qual i ty  of  l i fe
in human care.  In  al l  rehabi l i tat ion pat ient cases,  the decis ion to t reat is  based on that indiv idual ’s  re lease
potent ia l  not their  potent ia l  to be an educator.  Our rehabi l i tat ion staff  bel ieves that a bi rd who is  terr i f ied,  in
extreme pain,  and in a smal l  enclosure cannot be evaluated for  thei r  t ractabi l i ty .  We have found that i t  i s  very
diff icult  to assess a bi rd ’s  su i tabi l i ty  for  the job of ambassador before t reatment is  complete.  Pain,  shock and
terror  often mask the bi rd ’s  t ractabi l i ty  –  leading to a sense of false potent ia l  for  a l i fe in educat ion.  Once a
bird has progressed through treatment ,  severe f l ight  disabi l i ty  may lead to learned helplessness as wel l .  

Addit ional ly ,  two cases of post  mortem results  of  two
parent-raised owls showed s igns of chronic hypertension
which may have been the result  of  chronic st ress of  being
in human care.  These bi rds had chronic arter ioscleros is
les ions which could be a result  of  thei r  long l ives but may
have been aggravated by h igh levels  of  st ress as
suggested by the pathologist .  Both bi rds would s i t  calmly
in their  exhibit  enclosures and did not demonstrate
outward s igns of  st ress ,  however ,  neither of  these owls
would voluntar i ly  part ic ipate in t rain ing sess ions with our
handlers .  

In jur ies near jo ints
Most amputat ions
In jur ies that result  in  undue stress on jo ints  by changing jo int  art iculat ion
Most adult  or  parent-raised owls
Disabi l i t ies that decrease conf idence
Any other condit ion that may result  in  or  develop into on-going pain,  d ist ress and/or fear

Consider ing these f indings over the years ,  we bel ieve the fol lowing condit ions in non-releasable bi rds result  in
disqual i f icat ion as candidates for  educat ion ambassadors.  
 

 Whi le the term “conf idence” may be nebulous when referr ing to wi ld animals ,  we bel ieve that there are few
cr i ter ia that we can use to help determine the suitabi l i ty  for  l i fe in human care.  
 
I f  the indiv idual  can l ive comfortably and safely  in  a f ree-lofted s i tuat ion and wi l l ingly  part ic ipates with t rainers ,
they may be conf ident.  Whi le tether ing is  an essent ia l  part  of  work ing with raptors (see IAATE Tether ing Posit ion
Statement) ,  we do not bel ieve i t  should be the pr imary t rain ing tool  used dur ing in i t ia l  t rain ing of a raptor .
I f  the bi rd posit ively  ant ic ipates t rain ing sess ions whi le at  a healthy weight and f i t  body condit ion.
The bi rd does not engage in escape or  avoidance behaviors .
I f  the bi rd is  wi l l ing to share personal  space with the t rainer and receives reinforcement for  behaviors .
 
Cascades Raptor Center staff  asks the fol lowing quest ions before adding a bi rd to our  ambassador col lect ion.
 
Is  the bi rd able to move around the enclosure f reely  and safely? Can the bi rd use the highest  poss ible perching,
wel l  out  of  reach of any t rainer?
Is  the bi rd able and wi l l ing to make choices in an empowerment-based train ing envi ronment?
Is  the bi rd able and wi l l ing to perform normal self-care behaviors?
Does the bi rd have an intact sense of conf idence or  empowerment (a sense of control )?

Once a bi rd has (a)  progressed through rehabi l i tat ion and (b)  the disabi l i ty  is  determined to (most l ike ly)  not
cause any on-going pain,  d ist ress or  fear ,  and,  (c)  the indiv idual  meets our  addit ional  cr i ter ia for  candidacy,  our
staff  begins our  ambassador assessment and in i t ia l  t rain ing program. We do not refer  to th is  as “manning”
because we feel  that term refers  to grabbing a bi rd,  putt ing equipment on i t  and then holding them on the glove
unt i l  the animal  discovers i t  cannot get away.  Our assessment process goal  is  to f ree-loft  the bi rd us ing the least
poss ible avers ive st imul i  poss ible,  a l lowing the bi rd the choice of interact ing with t rainers for  posit ive
reinforcement.  

BARN OWL "PADAWAN"

PHOTO BY BRIAN DAVIES

COURTESY OF CASCADES RAPTOR CENTER
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Although these cr i ter ia may seem to offer  bleak prospects for  the vast  major i ty  of  wi ld bi rds coming through
rehabi l i tat ion and deemed non-releasable,  we feel  that humane euthanasia is  ethical ly  more appropr iate than a
l i fe of  potent ia l  pain,  d iscomfort ,  and fear under human care.  I f  i t  i s  fe l t  that a bi rd –  despite demonstrat ing
some of the potent ia l  problems l is ted above –  should be considered for  educat ion,  faci l i t ies should have a
r igorous wel lness program in place to cont inual ly  monitor  each bi rd for  s igns of  pain,  fear or  dist ress ,  and be
ready to make the always diff icult  but often necessary decis ion to euthanize.  Staff  at  Cascades Raptor Center
are also interested in researching long term pain management protocols  that might al lev iate pain and prolong a
l i fe in comfort  without causing other problems,  l ike k idney compromise.

Each bi rd is  an indiv idual  and must be assessed accordingly .  Our faci l i ty ’s  commitment to profess ional ly  t rained
staff  to oversee the t rain ing,  handl ing and wel lness of  our  res idents is  paramount.  We wi l l  a lso cont inue to
improve our t rust-  and choice-based train ing techniques.  And,  we wi l l  a lways evaluate our abi l i ty  to provide
care before consider ing the addit ion of any new avian team member through a col lect ion plan.    

As with any process ,  we are learning and growing as we proceed. We are not perfect ,  and we hope that data we
have acquired,  and lessons learned wi l l  help us -  as wel l  as the community  of  l ike organizat ions -  to cont inue to
provide the best  poss ible care to our  col lect ions today and our col lect ions in the future.  
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The conversat ion about ambassador owls often evolves to
discuss ions about a bi rd being impr inted or  not.  With conf l ict ing
opinions and vary ing interpretat ions of  impr int ing,  i .e. ,  hard
imprint ,  soft  impr int ,  age of chick at  impr int ing,  envi ronmental
condit ions ,  etc. ,  i t  i s  easy to get dist racted from the most
important point :  the behavior  of  the bi rd.   In  my exper ience,
there is  a huge difference in the behavior  of  an owl raised by
humans and an owl raised by i ts  parents in  the wi ld.  That ’s  what
these thoughts are about.

The behavior  and welfare of the bi rd should always be our most important considerat ions with any animal  in  our
care.  With that as our  guiding pr inciple we can better  evaluate the best  animals to include in our  programs.

After  more than 40 years of  profess ional  exper ience with a wide var iety of  owls ,  I  cannot remember ever seeing
an owl not raised by humans be a wi l l ing part ic ipant in handl ing and train ing.  I  have seen owls with a h istory of
learned helplessness ,  i .e. ,  they real ize that no matter  what they do they cannot escape the avers ive st imulus ,
step up onto a glove as i f  part ic ipat ing voluntar i ly .  I  have also seen owls with extreme and unhealthy weight
reduct ion step onto a glove instead of moving away.  However ,  th is  is  not the r ight way to t rain any bi rd.  

Owls raised by their  parents in  the wi ld and
brought into human care later  in  l i fe are
extremely poor subjects for  handl ing,  t rain ing
and use in educat ional  programs.  They often
show a high rate of st ress and escape behavior
at the approach of a human. Attempting to
train a parent-reared owl often involves
Flooding,  Learned Helplessness ,  unhealthy
weight reduct ion and overal l  reduced welfare.  

My main concern is  with the acquis i t ion of
in jured owls f rom rehabi l i tat ion faci l i t ies for
use as an ambassador animal .  These bi rds
s imply do not adjust  to l i fe in human care and
end up with a l i festy le of  st ress and reduced
welfare.  There is  no t rain ing strategy or  expert
t rainer who can help th is  owl adjust  to human
care as wel l  as an owl that was raised as a
chick by humans.  Human-reared owls are
general ly  very good candidates for  use in
ambassador animal  programs. 

The board of di rectors of  IAATE have 184 col lect ive years of  profess ional  exper ience train ing owls ,  including 64
parent-reared owls and 122 human-reared owls.  The t rainers on the board reported none of the parent-reared
owls were acceptable ambassador animals .  Every board member also remarked that they would never attempt to
train a parent-reared owl that came in f rom the wi ld.  This  is  the reason IAATE has publ ished an off ic ia l  Posi t ion
Statement discouraging the use of parent-reared owls as ambassador animals .  

With welfare as our  guiding pr incipal ,  I  encourage everyone to reevaluate their  ambassador owls ’  behavior  with a
cr i t ical  eye for  escape and approach behavior .  Does the owl move toward or  away from you when you approach?
Are there ways to increase approach behavior  with reinforcers or  more sensi t ive t rainers? These quest ions,  and
more,  may lead to discuss ions about t rain ing strategies ,  t rainer sk i l l  levels ,  and is  the bi rd the r ight f i t  as an
ambassador animal? That quest ion might lead to a discuss ion about sett ing up an exhibit  for  parent-reared owls ,
and an access ion plan for  human-reared owls.  Other discuss ions might involve establ ish ing evidence-based
indicators of  st ress and reduced welfare to better  evaluate i f  the current handl ing and train ing methods al ign
with the faci l i ty ’s  animal  management and welfare goals .  Whatever the discuss ions,  the most important step is
taking a look and doing the evaluat ion,  then taking act ion where i t  i s  needed. 

Maya Angelou said:  “ I  d id then what I  knew how to do,  now that I  know better ,  I  do better .”  We should always
str ive to do better  for  our  animals .  

MILKY EAGLE OWL AT DISNEY'S ANIMAL KINGDOM

PHOTO BY STEVE MARTIN



EXHIBIT STRUCTURE AND ITS EFFECT
ON BEHAVIORAL CHALLENGES IN A

PAIR OF GOLDEN EAGLES
 

 
 

Volume 3 . 1 ,  I ssue 1  Spr ing 2020

16

ASHLEY SAULSBERRY
Relief Aviculturist

ashleys@tracyaviary.org
Tracy Aviary

BLISS CAPENER
Primary Aviculturist

blissc@tracyaviary.org
Tracy Aviary

At Tracy Aviary ,  we have housed a male-female pair  of  non-
releasable,  non-f l ighted golden eagles (Aqui la chrysaetos)  s ince
the ear ly  2000s.  Both of these eagles began to display some
concerning behaviors  and to improve the welfare of these bi rds
as wel l  as update their  exhibit ,  p lans were made to construct a
new, improved exhibit  that opened in Apr i l  of  2019.  This  new
exhibit  provides an elevated space where the eagles can be
viewed in a more comfortable and natural  sett ing.  

The eagles presented some behavioral  chal lenges in their  in i t ia l
exhibit .  The female was known to charge the front of  the exhibit
when people walked by and would also approach staff  with her
hackles up when serv ic ing the exhibit ,  and the male had a
tendency to jump off  of  perches or  rockwork when start led.  

In  response to these concerns ,  staff  performed welfare evaluat ions and
formulated act ion plans including train ing programs rewarding calm
behavior ,  updated sensit iv i ty  goals  when enter ing the exhibit ,  and
enr ichment changes.  Despite these efforts ,  the eagles only  regular ly  used
one half  of  thei r  exhibit ,  and the bi rd care team felt  the exhibit  st ructure
was not sui table to their  needs.

The previous eagle exhibit  was open-top,  f lat ,  and rectangular .  A four-foot h igh chain l ink fence made up the
long,  f ront s ide with the remaining three s ides enclosed by s ix-foot h igh sol id wood fencing.  Entrances by our
staff  and unrelated act iv i t ies behind the wooden fence caused disrupt ions to the bi rds because i t  e l iminated
their  abi l i ty  to see in al l  d i rect ions.  The exhibit  provided l i t t le cover for  the bi rds with sparse low vegetat ion.
Addit ional ly ,  b i rds were sometimes disturbed when keepers had to address pond maintenance issues for  long
durat ions.  When moving forward with the construct ion of the new exhibit ,  the top pr ior i t ies were the comfort  of
the eagles and resolv ing their  behavioral  problems whi le st i l l  a l igning with federal  regulat ions.
 
The biggest upgrade to the new exhibit  was elevat ing the bi rds to above onlooker eye level  by bui ld ing i t  on the
s lope of a h i l l .  The exhibit  is  a lmost completely  surrounded by four  to eight-foot h igh,  v iny l-coated mesh fencing,
so the eagles can perch higher than their  surroundings and easi ly  survey them. A second mesh fence in f ront of
the pr imary fence prevents guests f rom gett ing too close to the front of  the exhibit .  A fenced-off  boulder garden
sits  behind the exhibit  with a green space beyond that to prevent the bi rds f rom being start led by people on the
hi l l s ide behind them. The exhibit  is  st i l l  a rectangle cover ing an equivalent 828 square feet ,  but the front of  the
exhibit  is  now the short  s ide,  giv ing the eagles more space to move away from guests or  f rom keepers dur ing
exhibit  maintenance. A few short  white f i rs  and low boulders in  the exhibit  as wel l  as large Giant sequoias and
white f i rs  outs ide the exhibit  create shade and cover without providing a means for  escape. Staff  chose to use a
large water bowl for  bathing needs with the addit ion of misters  dur ing the warmer months to minimize
disturbance from keepers.
Another major  upgrade to the new exhibit  is  the
inclus ion of a 132 square foot holding space. One
purpose of th is  space is  to provide a place for  the
eagles to go dur ing exhibit  repairs  to avoid being
moved elsewhere.  This  holding space is  a lways
access ible to the bi rds through an open doorway in
their  exhibit .  I t  i s  constructed of wood panels  with
smal l  gaps so that i t  i s  enclosed but st i l l  a l lows the
birds some v is ib i l i ty .  The exhibit  is  open-top,  but the
holding space includes a few rafters  above i t  to deter
wi ld bi rds f rom f ly ing ins ide.   

Compared to their  behavior  in  the previous exhibit ,  both
eagles are general ly  more at ease and their  welfare has
great ly  improved. Since moving to the new exhibit ,  the
male rarely  gets start led and the female does not
exhibit  any aggress ive behaviors  toward the keepers or
charge the front of  the exhibit .  The bi rds are almost
always seen on exhibit  perched calmly and regular ly  use
most of  the exhibit .  The eagles are now able to see 
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keepers when they enter  the exhibit  and subsequent ly  are less start led by exhibit  maintenance.
 
Whi le s ize of exhibits  for  zoo animals is  undoubtedly important ,  other features and design elements can great ly
affect animal  welfare.  We have been able to bui ld on th is  process with our  golden eagles and resolve behavioral
issues by construct ing an exhibit  with a more thoughtfu l  and effect ive design.  The new exhibit  covers the same
square footage as the previous,  but the hi l ly  topography,  inclus ion of more cover ,  and less intrus ive keeper door
of the new exhibit  a l low these bi rds to be more comfortable in their  home.  We wi l l  cont inue to improve their
welfare by fol lowing sensi t iv i ty  goals  to encourage posit ive keeper-bird re lat ionships and us ing posit ive
reinforcement to t rain the bi rds to shift  into their  new holding space. 

NEW GOLDEN EAGLE EXHIBIT

PHOTO BY ALLIE CONNAIR
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My name is  Josh Hestermann,  the Husbandry Manager for  the
Cal i fornia Science Center in  Los Angeles.  This  paper was
writ ten with Er in Hoff ,  a Senior  Keeper on our terrestr ia l
husbandry team.

Does the descr ipt ion of a very nervous and f l ighty vu l ture
descr ibe your current s i tuat ion? Are keepers st ruggl ing with
providing s imple husbandry and feeding without causing your
vulture to panic and f lee? This  paper descr ibes how we went
from a vulture that would f lee and in jure h imself  just  to get
away from us to a bi rd that act ively  (and eager ly)  part ic ipates
in h is  own train ing sess ions.

The Cal i fornia Science Center current ly  houses a non-releasable male
turkey vul ture in our  Desert  Zone gal lery .  His  age is  unknown as he was
found in jured in the wi ld as an adult .  He was rehabi l i tated after  an in jury
to h is  left  wing which can no longer be extended due to fused bones.
Unable to f ly ,  he was deemed non-releasable by the Wi ld l i fe Center of
Si l icon Val ley in San Jose,  CA. On February 1st ,  2014,  he re located to our
faci l i ty ,  h is  new home.
 
I  started work ing as a manager at  the Cal i fornia Science Center in
November of 2017.  Previous ly ,  I  pr imar i ly  t rained birds and marine
mammals.  In  February of  2018,  Er in returned from leave and quick ly
approached me express ing her concern with how diff icult  i t  was to c lean
our turkey vul ture ’s  exhibit  because he always responded with fear (he
had no back of house area to shift  into) .

At the t ime,  Er in was a keeper ,  and two senior  keepers were responsible for  t rain ing the vulture.  Er in wanted me
to play a pr imary ro le in rework ing the vulture ’s  t rain ing program. The staff  that were leading his  t rain ing at the
t ime res igned a few months later .  This  art ic le wi l l  out l ine what I  observed from their  methods and what I  a l tered
in order to move forward in managing th is  vu l ture.
 
When I  f i rst  saw the turkey vul ture,  he seemed wel l  enough without keepers in with h im. When keepers entered his
space to c lean,  he would quick ly  tense up and often f lee to the other s ide of the exhibit  –  f requent ly  fal l ing off
his  perching onto his  s ide in the process due to h is  in jured wing.  The sever i ty  of  some of these fal ls  led to an
increase in fear when keepers were present in h is  exhibit .  At  the end of i t  a l l ,  f rom his  perspect ive,  he was st i l l
a l ive and uncaptured –  a success for  h is  future self  to remember:  stay away from the keepers.
 
With no keepers here that worked with h im when he arr ived,  I  looked back at o ld records to determine what led
to th is  behavior .  He was never given much control  over h is  envi ronment when keepers entered his  space. They
would enter  to c lean,  he would be in an area that needed cleaning,  and he was ”encouraged” away from these
areas -  usual ly  just  moving in h is  di rect ion in a “shoo” type manner.  After  moving,  he found himself  in  another
area that he would need to be moved away from for  more cleaning.  Any keeper enter ing his  space was an
avers ive br inging with them a posit ive punisher -  themselves “encouraging” h im to move.  He was also t r icked into
crates with st r ings t ied to them and caught up for  annual  exams.  I  suspect keepers were not disguised dur ing
these catch up and exams (more on th is  later) .  I  feel  that th is  process taught h im learned escape behaviors  in  h is
exhibit .  Escape learning occurs to terminate any unpleasant st imulus –  in  th is  case,  to get away from keepers
coming to c lean or  potent ia l ly  restrain.  Later ,  he real ized that he should always move away from keepers when
they enter  h is  space –  thus t ransi t ioning into avoidance learning.
 
This  seems to have compounded and led to what I  observed when f i rst  start ing –  a v is ib ly  terr i f ied bi rd whenever
anyone came in to c lean his  space. Some keepers took a more caut ious approach and tr ied to move very s lowly
whi le c leaning to make these interact ions less painful ,  but others s imply barreled through cleaning to let  h im
“deal  with i t” .  These pract ices led to a general ized fear of  h is  envi ronment when keepers were present.
 
In  a meeting about needing to update the vulture t rain ing methods,  most of  the staff  indicated that they wanted
to watch me work through the process s ince animal  t rain ing was new to them. The idea of me taking over was
diff icult  for  the senior  keepers at  the t ime to accept.  But I  knew the team needed direct ion and a change in 
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The next goal  was for  h im to choose to move closer to me. Previous staff  baited him with a green mat,  which did
not work.  Bait ing doesn ' t  a l low the animal  to focus on changes in the envi ronment around them. I f  they are
motivated enough to be baited with food,  chances are they are not focusing on anything more than the food
when they come over to eat i t .  The food can be reinforcing,  but they usual ly  don't  associate that with a behavior
t rainers are t ry ing to shape. In  th is  case,  the vul ture never got comfortable going into a crate or  on a scale -- he
just  learned to f ind food on the green mat and eat i t  as fast  as poss ible.  Bait ing can be temporar i ly  useful ,  but i t
should never be used as a long-term solut ion.  I  d id capital ize on his  bait ing history with the mat to aid my
budding relat ionship with h im. When try ing to have the vulture move closer to me,  I  brought in the mat and
placed i t  about halfway between us.  At  th is  point ,  he was no longer v is ib ly  agitated by my presence. He was very
caut ious,  but he was no longer f rant ical ly  f leeing away.  After  I  p laced the mat down, I  s tepped back,  so there
was equal  distance between us and the mat.  Sure enough,  he took a step toward the mat,  I  br idged and gave
him al l  of  h is  food on the mat and left .  Dur ing the next sess ion,  he walked onto the mat i tself ,  and I  br idged and
gave him al l  of  h is  food. I  s lowly started placing the mat c loser to myself ,  requir ing him to move greater
distances to get to i t .  Th is  was not an easy process.  I  would love to say that I  took smal l-enough steps so that he
just  s lowly came closer with no issues.  The t ruth is  he did a lot  of  back and forth movements and was sometimes
very s low to come over ,  i f  he did at al l .  The important part  of  th is  process was to always have a behavior  in  mind
that was forward progress when the sess ion was going poor ly .  He was learning different ia l  re inforcement,  that is ,
which responses gain reinforcement and which ones do not.  I  often tel l  t rainers to “cast  a wide net”  and look for
any type of behavior  ear ly  on that shows forward momentum. F ine tuning the behavior  can happen later .  This  was
very helpful  for  our  vu l ture and s ignif icant ly  helped to bui ld our  re lat ionship and his  conf idence. He started to
understand that sess ions with me were rout ine and provided an envi ronment and contexts where he could
succeed. I t  seemed to me that he was shift ing away from doing behaviors  to avoid undesi rable consequences to
doing behaviors  to acquire desi rable outcomes.  Soon,  he ate in f ront of  me from the green mat.  
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So what does th is  look l ike in the f i rst  sess ion? When I  walked in ,  he f led to the other s ide of the exhibit .  I  waited
for h im to show any re laxing behavior ,  then said “good”,  quick ly  put h is  food down in a bowl ,  and left
(s imultaneously) .  I  went outs ide to the guest  v iewing window and watched him eat.  I t ’ s  important to point  out
what I  wanted to reinforce here.  He had al ready negatively  re inforced himself  by removing himself  f rom me (the
avers ive enter ing his  home).  Of course he was st i l l  on edge,  so the only  behavior  I  fe l t  I  could reinforce was
anything calm. The only  way I  fe l t  I  could reinforce him was to leave his  home. When he showed me calmness,  I
ut i l ized negative reinforcement by putt ing food down and leaving.  I t  d idn’t  take long for  h im to f igure out that 
 to get the avers ive human to leave,  a l l  he had to do was re lax.  I  s lowly lengthened the t ime I  required him to be
relaxed before I  left .  

Next ,  I  wanted to start  us ing posit ive reinforcement.  At  th is  point ,  when he re laxed I  said “good” and tossed him
a t idbit  of  rat .  When he ate i t ,  I  said “good”,  quick ly  put h is  food down in a bowl ,  and left  (s imultaneously)  to
v iew him through the guest  window. This  process ensured that I  posi t ively  re inforced him for  being calm and then
negatively  re inforced him eat ing the food that I  tossed him. Some of th is  could have been sk ipped but I  often
default  to taking my t ime with these s l ight changes.

Before long,  he was calmly eat ing tossed food with me in h is  space. I
a lso introduced a verbal  “al l  gone” with a v isual  sweeping motion of my
r ight hand when the sess ion was complete.  This  taught h im when a
sess ion was over ,  that he wasn’t  gett ing any more food from me, and I
was going to leave.  I t ’ s  important to note that he was never “walked
on” –  meaning I  never abrupt ly  ended his  sess ion and left  because he
was “being a bad bird”.  He was always able to choose whether or  not
to part ic ipate.  I f  he didn’t  want to do something,  i f  the sess ion was
going south,  or  he didn’t  make i t  to a step I  ant ic ipated,  

I  s imply re laxed cr i ter ia and tr ied to turn the sess ion into a posit ive one.  I f  I  decided to end the sess ion ear ly  I
made sure I  f in ished on a posit ive note.  I  would either t ry  another sess ion later  or  decide his  sess ions were done
for the day –  but to h im he was always successful .  I  fe l t  st rongly that he needed to be placed in t rain ing contexts
that he could excel  in  whi le being provided with choice and control .  I  wanted him to be a conf ident bi rd,  and we
were making huge str ides towards th is  goal .  

JOSH HESTERMANN WITH TURKEY VULTURE

th ink ing about animal  t rain ing.  I  fe l t  i t  was my job,  as their  manager ,  to guide them, especial ly  with a diff icult
case l ike th is  one.  I  took over h is  t rain ing whi le encouraging staff  to watch as many sess ions as they could and
for us to talk  about them afterward.  My f i rst  sess ion was on Apr i l  1 1 ,  2018.  My plan to start  was s imple.  I  began
formal ized train ing sess ions whi le al lowing him to have choice and control  in  h is  envi ronment and providing
desi rable consequences to reinforce wanted behaviors .  

Then,  I  used the same approach to get h im onto the scale that stayed in the enclosure with h im. I  p laced the
green mat further back f rom where he stepped onto the scale whi le incorporat ing a verbal  “scale” and a v isual
two f inger point .  In i t ia l ly ,  he moved toward the green mat after  my point  and “scale”.  I t  quick ly  shaped into h im
going onto the scale without the green mat.  Then,  we worked on durat ion on the scale to get a good reading.
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My last  goal  before br inging on extra staff  was to crate t rain h im. F i rst ,  I  most ly  b lacked out h is  large Var i  Kennel
by cover ing the front door ,  one s ide,  and back with black corrugated plast ic.  Helpful  t ip:  Vultures typical ly
respond wel l  to conf ined dark spaces.  I  brought the darkened crate in and fol lowed the same process as the
scale and moving closer to me. Leaving a crate in with an animal  is  thought to be a good idea by some so that
they can “get used to i t”  and i t  wi l l  make train ing them into i t  easier .  I  often hear ,  “wel l  they s leep in i t  when no
one is  in  there,  i t  should be easy to t rain them to crate.”  When I  hear th is ,  I  th ink of  one of my favor i te quotes by
Susan Fr iedman,  “Behavior  occurs in  contexts ,  not in  animals .”  Even i f  an animal  gets comfortable with a crate in
i ts  enclosure alone (habituat ion) ,  that doesn ' t  mean i t  won't  t reat i t  as something completely  new when a t rainer
tr ies to work them in or  around i t .  Animals pay great attent ion to envi ronmental  c i rcumstances.  Habituat ion is
st i l l  helpful  for  reducing fear ,  but when the context shif ts  to t rain ing them to go in the crate rather than s imply
being calm around i t ,  i t  wi l l  most l ike ly  be l ike t rain ing from new.

Dur ing my process of  approximating him toward the crate with the green mat,  he decided to grab the mat
himself  and move i t  away from the crate before placing i t  down. This  funny,  minor setback was my f i rst  g l impse
of the goofy personal i ty  that would soon blossom from this  bi rd.  Rather than work ing through th is  with the mat,  I
replaced i t  with a half  bark perch we use for  rept i le h ides –  something not so easy to run away with.  The point
cue used for  the scale al lowed for  an easy t ransi t ion to a perch behavior  on th is  h ide.  I  gradual ly  moved i t  c loser
and closer to the front of  the crate with the door open.  I  took my t ime to make him comfortable with th is  f i rst
major  step.  Comfort  led to c lumsiness (he’s  a pretty  c lumsy bi rd when relaxed) ,  which led to more reinforcement
opportunit ies ,  and that helped further bui ld h is  conf idence. For example,  i f  he bumped into the s ide of the crate
door ,  I  re inforced a calm react ion.  Next ,  I  moved the perch into the crate and started reinforcing any step up
movements ,  even i f  he didn’t  step ins ide.  After  many sess ions,  he f inal ly  stepped ins ide,  f reaked out a bit ,  and
came r ight back over and stood in f ront of  the crate.  I  jackpotted th is  behavior  because he was comfortable
enough to stay with me. We stayed at th is  point  for  numerous sess ions unt i l  he was stepping both feet ins ide with
most of  h is  body st i l l  on the outs ide of the crate.  I t  was helpful  to have his  perch al l  the way in the back of the
crate as a focal  point .  By th is  point ,  I  had incorporated the verbal  cue “crate” with a v isual  two f inger point  into
the crate.  I  a lso started each crat ing sess ion with a v isual  of  opening the crate door.  

The next hurdle I  had to tackle was work ing through him taking a long t ime to come over to the crate.  This ,  I
bel ieve,  was a di rect result  of  how much I  was work ing progress ion on the crate.  Although he always succeeded,
i t  was st i l l  work for  h im. I  tackled th is  in  two ways.  F i rst ,  I  decided I  would start  incorporat ing a var iety of  other
behaviors  into h is  sess ion including perching in other areas,  mult ip le t r ips to the scale,  and stat ion feeding in
front of  me. Second,  I  s tarted clos ing his  window of opportunity  for  the crate port ion.  When I  opened the door to
the crate and he didn ' t  respond by moving closer to i t ,  I  would s imply c lose the door for  a couple of seconds and
try again.  I  am not sure i f  i t  was th is  or  the var iety of  behavior  that mattered most ,  but th is  combinat ion real ly
helped. He started to real ize sess ions were not always going to be about the crate.   He had the choice to not
come to the crate when the door was opened,  but that opportunity  would c lose,  and he would have to wait
before i t  was opened again.  In  the fol lowing sess ions,  he made huge str ides.  I  was f inal ly  ready to c lose the
door.  

There are two ways I  fe l t  I  could go about c los ing the door.  F i rst ,
I  could s imply c lose the door quick ly  after  he consistent ly
showed comfort  being completely  ins ide the crate.  Or ,  I  could
gradual ly  work on s lowly c los ing the door whi le re inforcing calm
behaviors .  This  is  where i t  real ly  pays off  to know your animal
and your species.   In  my exper ience,  vu l tures do wel l  in  dark
(near pitch black) ,  conf ined spaces.  I  decided to quick ly  shut the
door and see how he did in the dark crate.  I  don’t  recommend
doing th is  with other animals .  Of course,  I  needed to make sure
our vu l ture was ok with th is  other method. Right after  I  shut the
door for  the f i rst  t ime,  I  opened i t  back up.  He ran out of  the
crate and quick ly  turned back around,  looked up at me,  and
relaxed. I  don’t  often anthropomorphize,  but he seemed to say
“wow that was crazy –  can I  have some more food?” I  br idged
and jackpotted him with the rest  of  h is  food. The real  test  was
the next day.  I  brought the crate in and worked some other
behaviors  before ask ing him ins ide.  He went r ight in ,  and I  shut
the door again.  I  opened i t ,  and he came out more re laxed th is
t ime. I  br idged and fed him and asked him to go back ins ide -  he
did two more t imes.  This  showed me that he was good with th is
method. I f  he hadn’t  been,  I  would have just  s lowly worked the
door.
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During th is  whole t ransi t ion,  the rest  of  the terrestr ia l  staff  was very involved with watching sess ions and having
discuss ions afterwards.  Since then,  staff  members have gotten more and more involved with h is  t rain ing.  Most
notably ,  Er in ,  has taken over crat ing.  We had a health scare with h im not too long ago which required a lot  of
crat ing and last  minute catch ups.  I  would advise any keepers act ively  t rain ing vultures to disguise themselves
for  exams or  catch ups when ass ist ing vet staff .  I  had staff  wear vet masks ,  hair  nets ,  and towels draped over
their  necks.  Some would argue i t ' s  superst i t ious ,  but I  have seen f i rsthand how some animals react to t rainers
after  not disguis ing themselves for  these unfortunate events.  In  my opinion,  vu l tures are great ly  affected by th is .
After  th is  health scare,  Er in reworked his  crate behavior .  After  al l ,  Steve Mart in f requent ly  talks  about deposits
and withdrawals f rom trust  accounts.  The health scare required many withdrawals f rom crat ing t rust ,  but ,  thanks
to the disguises ,  he was always very eager to see us come feeding t ime.

So,  where are we now? Our keepers rout inely  feed him and work h is  scale and perch behaviors .  We’ve delegated
some shaping goals  with these,  including a hold behavior  on his  perch and having the vulture move to different
perches that are pointed to.  Er in has successful ly  reworked and maintained rel iable crat ing despite addit ional
needed catch ups for  medical  procedures.  She also t rained him to target with a smal l  target pole,  and th is
behavior  has been successful ly  passed off  to two other keepers.  One keeper started hand feeding him. After
some comfort-bui ld ing (for  both keepers and vulture)  and f ine-tuning of the method,  now al l  of  the keepers who
work with h im are able to hand feed him. Mainly ,  we constant ly  work on indiv idual  re lat ionship bui ld ing between
indiv idual  keepers and the vulture.

Train ing is  re lat ively  new for  th is  team, and work ing
through th is  process has shaped the t rain ing
phi losophy we have at the Cal i fornia Science
Center:  Train ing should be fun and chal lenging for
keepers ,  t rain ing should be a game for  the animal
where they are always set  up to win,  and the
pr imary goal  is  a lways to maximize success by
minimiz ing fai lure.  When there is  a fai lure,  t rainers
look at themselves when searching for  the problem
and the solut ion rather than animal  blaming.  Er in
and I  invest  t ime in observ ing keeper t rain ing
sess ions (and inv i t ing them to v iew ours as wel l )
and in discuss ing them afterward.  We aim to bui ld
up keepers ’  conf idence in var ious t rain ing contexts
with praise for  successes and by talk ing openly
about issues observed in sess ions and strategies for
improvement.  

poss ibi l i t ies.  We help keepers become highly  aware of both their  inf luence in sess ions and their  effect on the
animal ’s  envi ronment.  We model  how to effect ively  use the many t rain ing tools  in  our  toolboxes to set  our
animals up for  success.  Addit ional ly ,  we have put a heavy focus on team bui ld ing to promote trust ,  fun,  and
posit ive communicat ion.  This  has a t r ick ledown effect to how we work together for  animal  t rain ing goals .  Our
team’s improving camarader ie makes t rain ing in f ront of  peers and vulnerable discuss ion easier  for  our  team of
introverts .

Because we inv i te keepers to watch our sess ions,
we are t ransparent and vulnerable about our  own
setbacks,  mistakes,  and successes which provides
benef ic ial  learning opportunit ies.  We try  to foster
an envi ronment that is  open-minded about t rain ing 

We would l ike to thank our Cal i fornia Science Center team who embraced this  t rain ing phi losophy,  namely Misha
Body,  Alex Soto,  Viani  Gomez,  Alexa Potter ,  K i t  Mulker in ,  and Louise Leborgne and our support ive veter inary
staff :  Dr .  Br i t tany Stevens,  K im Rotter ,  and Kat ie Yeung. We appreciate the honored inf luences and examples of
Rita Stacey,  Mark Gonka,  Steve Mart in ,  Karen Pryor ,  Ken Ramirez,  Susan Fr iedman,  T im Sul l ivan,  and Hi lda Tresz.
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Adam Reppert, Fort Worth Zoo, areppert@fortworthzoo.org
Karina Carbo, Lincoln Park Zoo, kcarbo@lpzoo.org

Veterinary Advisor
Dr.Chris Bonar, Dallas Zoo, chris.bonar@dallaszoo.com

Veterinary Advisor
Dr. Patrick Redig, University of Minnesota Raptor Center,
redig001@umn.edu
 

Scott Tidmus, Disney's Animal Kingdom, Scott.Tidmus@disney.com 
TAG Chair

Steve Sarro, National Zoological Park, SarroS@si.edu
TAG Secretary

James Balance, Zoo Atlanta, jballance@zooatlanta.org
Steering Committee Member

R. Harrison Edell, Dallas Zoo, harrison.edell@dallaszoo.com
Steering Committee Member

Corinne Kendall, North Carolina Zoo Zoo,
Corinne.Kendall@nczoo.org

Steering Committee Member

Mike Maxcy, Los Angeles Zoo, mike.maxcy@lacity.org
Steering Committee Member

Gen Anderseon, St. Augustine Alligator Farm,
GAnderson@alligatorfarm.com

Steering Committee Member

Beau Parks, San Diego Zoo, BParks@sandiegozoo.org
Steering Committee Member

Brad Hazelton, Fort Worth Zoo
Steering Committee Member
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RAPTOR TAG ROLES

African Pygmy Falcon
SSP Program Leader & Studbook Manager Nicole LaGreco,
San Diego Zoo, NLaGreco@sandiegozoo.org

African white-backed vulture 
SSP Program Leader & Studbook Manager Debbie Milligan,
Dallas Zoo, debbie.milligan@dallaszoo.com
Education Advisor Erin Stotz, Denver Zoo,
estotz@denverzoo.org

Andean Condor 
SSP Program Leader John Azua Denver Zoo,
jazua@denverzoo.org
SSP Studbook Manager Ron Webb,  San Diego Zoo Safari
Park rwebb@sandiegozoo.org
Education Advisor Chriss Kmiecik, Cleveland Metroparks Zoo,
cdk@clevelandmetroparks.com

Burrowing Owl
SSP Program Leader & Studbook Manager Yvonne Strode,
Peoria Zoo, ystrode@peoriazoo.org
Education Advisor Lily Mleczko, Wildlife Conservation Society,
Queens Zoo, lmleczko@wcs.org

California Condor
SSP Program Leader Rachel Miller Ritchason
SSP Studbook Manager Michael Mace, San Diego Zoo
Global, mmace@sandiegozoo.org

Cape Vulture & Hooded Vulture 
SSP Program Leader Mike Maxcy Curator of Birds Los
Angeles Zoo mike.maxcy@lacity.org
SSP Studbook Manager Chandra Lee Ann David
Education Advisor Taylor Rubin, Zoo Atlanta,
trubin@zooatlanta.org

Eurasian Black Vulture
SSP Program Leader & Studbook Manager Mary Jo Willis,
Denver Zoo, mjwillis@denverzoo.org

Eurasian Eagle Owl
SSP Program Leader & Studbook Manager Ashley Nicole
Graham,  National Zoological Park, GrahamAs@si.edu 

Hooded Vulture
SSP Program Leader & Studbook Manager Megan King

King Vulture
SSP Program Leader & Studbook Manager Shelly
Collinsworth, Fort Worth Zoo, scollinsworth@fortworthzoo.org

Lappet Faced Vulture
SSP Program Leader & Studbook Manager Debbie Milligan,
Dallas Zoo, debbie.milligan@dallaszoo.com
Education Advisor Molly Maloy, Denver Zoo,
mmaloy@denverzoo.org

Ruppell's Griffon Vulture
SSP Program Leader & Studbook Manager Sprina Liu, Bird
Curator Dallas Zoo, Sprina.Liu@dallaszoo.com
Education Advisor Taylor Rubin, Zoo Atlanta,
trubin@zooatlanta.org

Secretarybird
SSP Program Leader & Studbook Manager Michelle
Handrus,  San Diego Zoo Safari Park,
mhandrus@sandiegozoo.org

Snowy Owl
SSP Program Leader & Studbook Manager J."Cody"
Hickman,  Brookfield Zoo, hickmanjc02@gmail.com

Spectacled Owl 
SSP Program Leader & Studbook Manager Steven Sarro,
National Zoological Park, SarroS@si.edu
Education Advisor Sarah Gemmer, Buffalo Zoo,
sgemmer@buffalozoo.org

Steller's Sea Eagle
SSP Program Leader & Studbook Manager Beau Eliot
Parks.  San Diego Zoo. bparks@sandiegozoo.org
SSP Education Advisor Susan Burchardt, Woodland Park Zoo,
Susan.Burchardt@zoo.org

Verreaux's Eagle Owl
SSP Program Leader & Studbook Manager Justin Eckelberry,
Zoo Atlanta, jeckelberry@zooatlanta.org
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