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Foreword
Most of the techniques in this manual were developed and tested (repeatedly) by both
experienced and inexperienced personnel at the various facilities I have had privilege to
work with. The techniques here have worked well for me and my colleagues, but they are
not the final word. This book contains the basics for care of raptors upon which you can
safely build. Feedback is encouraged. For readers who are also volunteering currently at
the Center, please allow your suggestions to be fielded by experienced personnel before
teaching them to new volunteers. This will maximize safety by ensuring that everyone is
able to understand and anticipate each others actions.
I hope you find this resource useful. My hope is that your skills and confidence will grow
and that you will enjoy the rewards, as I have, that come with relieving the suffering of
the innocent.
--Scott Ford, DVM--

Chapter 1: Safety
Safety is everybody’s responsibility, but during restraint the restrainer carries the greatest
responsibility for patient and personnel safety. The handler must communicate safety
concerns to their partner and keep safe control of the patient. Please observe these safety
precautions when handling birds...
• Protective gear. Both handler and assistant should wear a protective coat and gloves
when handling raptors and large birds (over 1 kg). Face shields or goggles should
also be worn, especially with herons, geese, swans, and cranes. If you are performing
treatments or examinations, we advise you to wear exam gloves to protect yourself
from zoonotic organisms (diseases that can transfer from animals to people) and to
protect the patient from infection with human microbes.
• Never work alone. Working in pairs ensures that one person will always be able to
aid the other in the event of an emergency and also provides cross-checking to make
sure that important items are not overlooked. If you are alone and a patient needs
attention, please call a trained assistant. You will do the patient no favor by
attempting to work on it alone when a better job could be done twenty minutes later
with the help of an assistant. While waiting for a helper to arrive, you can prepare for
the work ahead.
• Prepare. Prepare cages, food, and treatment materials before you pick up a patient.
This will minimize time and, thus, stress to the patient.
• Know patient history. Knowing the bird’s history before you pick it up will help
you determine how best to handle and treat it. Handling an injured bird the wrong
way could cause further damage.
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•
•

•

•

•

•

Don't hurry. Do not handle patients if you or your partner are in a hurry. Accidents
happen most frequently when people are distracted by other needs. If you are unable
to finish your duties, please notify a staff member.
Communicate. This is particularly important with dangerous birds to ensure that
nothing happens unexpectedly. Be explicit in your requests (e.g. “Please extend the
left leg”) and confirm control (e.g. “I have the foot, thanks”). If you are the handler
and you start to lose control, ask for help immediately!
Maintain control. The head, wings, and legs must always be under control. Keep
talons, beaks, and teeth under control and away from your or your assistant’s face.
Raptors can also puncture themselves if the feet are not kept untangled and away
from their own face. Avoid applying too much restraint pressure to the lower chest
and concentrate on the shoulders. This is particularly important with birds since they
lack a diaphragm and must swing their breast in and out to breathe.
Check Equipment Regularly. Use the supplied protective gear, hoods, nets, and
restraint devices in a manner consistent with safety policies. Always check equipment
for damage before use. Report damaged equipment to the staff and remove it from
use immediately. When finished using restraint equipment, clean and store it in its
proper place. When using a hood, make sure it is not rubbing against the eyes. Use a
steroid-free antibacterial ophthalmic ointment in the eyes if they do appear to be
irritated by the equipment.
No smoking, drugs, or alcohol. For the comfort and health of the patients (as well as
other people), no smoking is permitted in or around any of the buildings. Also, do not
handle, restrain, or lead others in such activities when you are under the influence of
drugs or alcohol. This includes prescription medications if they alter your ability to
function.
Positions to Avoid. Avoid laying birds on their backs for extended periods of time if
they are weak or unconscious, have ascites (fluid in the abdomen), or have respiratory
disorders. Avoid handling any patient immediately after eating or gavage (tube
feeding). The stress of handling will certainly cause indigestion and may cause
regurgitation. Many birds have a crop (a food storage organ in the throat just above
the breast) which will bulge conspicuously when full. If you must handle a bird in
this condition, avoid applying pressure to the crop and do not allow its head to droop
too low, especially if the patient is weak or unconscious. This will prevent reflux of
ingesta and aspiration which could lead to a fatal pneumonia.
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Chapter 2: Patient Stress Management
Stress is defined as mental or physical tension or the environmental factors leading to that
mental or physical condition. Stress is ever-present in wild birds in captivity and
although it can never be completely eliminated, proper housing and using care during our
interactions with the patients can reduce it. Stress affects the patients by raising their vital
signs (heart rate, ventilation rate, blood pressure, temperature) and activity level while
also decreasing helpful processes such as tissue repair, digestion, and excretion. Mild or
moderate stress can be beneficial during physical therapy and exercise since you are
trying to improve a bird's cardiopulmonary stamina and muscular strength through
periods of raised activity. However, stress slows the healing process and can be very
destructive if prolonged or excessive. Stress can even kill!

Sources of Stress
•

•

•
•

•

Illness. All the birds in treatment have suffered physical damage or illness. This
alone inflicts great stress on the body and requires a period of convalescence for
rebuilding of damaged tissues, re-establishment of normal blood chemistry, and
removal of metabolic and iatrogenic (externally acquired) toxins.
Unfamiliar Surroundings. We have to keep patients contained and safe during the
rehabilitation process but our cages are very different from natural conditions. Some
animals can adjust well but some never do. Sometimes this is because we are only
partially able to supply all of their needs (e.g., pelagic birds who are used to wideopen oceanic environments) or because their food-gathering or territorial habits make
them incompatible with captive conditions (e.g., accipiters, who usually expend a
great deal of energy foraging).
Noise. Talking and sharp noises are foreign to most of our patients. Their instinct is
to stay away from such commotion but they can’t escape it in captivity.
Human Proximity. Few of our patients are used to being close to people. When wild
birds are near people, they feel most confident when they are above and have an easy
escape route. In captivity, you will notice that the birds will still prefer to situate
themselves as high as they can. They will respond to your presence by either fleeing
or defending themselves. This “fight or flight” response has a threshold, or invisible
boundary, that may be quite large for some individuals or smaller for others. This
boundary may be larger than the enclosure is able to provide making the patient
continually uneasy and making any entry into its enclosure particularly stressful.
Capture/Restraint. This is very stressful to any bird. Struggling causes mechanical
destruction of tissues and quickly elevates temperature, vital signs, adrenaline, blood
pH, and metabolic by-products.

Recognizing Stress
Mild stress
Mild stress is unavoidable during restraint or capture and is identifiable by:
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•
•
•
•
•

Vocalization, beak snapping, or hissing. Even sounds that may be “cute” to us are
actually a bird’s way of expressing distress.
Feather erection (if defensive) or retraction (if frightened). HINT: This can be an
important cue as to how the bird may respond to your capture attempts.
Defecation (in preparation for flight).
Minor changes in posture (shifting from one legged stance to standing on two legs,
turning around to face you).
Vital signs (heart and respiratory rates, blood pressure, and temperature) will rise
slightly (usually imperceptible from a distance).

Moderate stress
•

•
•
•

Most birds will exhibit quick head movements, often with eyes focused on a perch or
perceived escape route. Head swinging is the way a lot of birds gauge range,
especially if they do not have good binocular vision, and implies preparation for
flight. HINT: These brief moments of uncertainty can often be exploited as an
opportunity for capture (and thus shorten the capture process and stress the
animal is exposed to).
Attempts at fight or flight.
Dilated pupils.
Significant rise in vital signs. The animal may pant in response to these higher vital
signs. If being held, a bird’s feet and face may become hot to the touch and may drool
as part of the cooling process.

Severe stress
•
•
•

Frantic fighting or fleeing, often crashing directly into walls, perches, and people.
Widely dilated pupils.
Extremely high vital signs (heavy panting, >109 °F, >300 heart beats per minute and
>200 ventilations per minute for eagles, >400 BPM for small hawks and falcons).

Lethal stress
Stress is reaching lethal levels when uneven heart or respiratory rhythms are detected, the
patient has seizures, becomes unconscious, or otherwise quits reacting to your presence.
Birds can die without much warning during handling due to extreme stress, particularly if
they are already weakened from disease or injury. Some species (small passerines, small
owls, accipiters) also hide their stress well and can become lethally stressed with little
warning.

Preventing Stress
Prevention is the best way to handle stress. To help prevent stress...
• Prepare thoroughly.
• Capture and handle carefully.
• Keep the eyes covered at all times during handling.
• Avoid stressful noise, heat, and commotion as much as possible.
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•
•
•
•
•
•
•
•
•

Keep “perceived” escape routes covered. For cages, provide a visual barrier to people
(e.g. cover the front of kennels).
Provide enough perches or resting areas for everyone in an enclosure.
Limit handling time and numbers of people that are in enclosures.
Optimally, enclosures should be cleared of patients during cleaning if they can be
flushed, without capture, into an adjacent enclosure.
Avoid eye contact with patients in enclosures.
Provide a varied and appetizing diet and include vitamins as directed.
Keep conversations quiet.
Keep ICU doors closed at all times.
HINT: There is a lot to be said for a gentle, slow touch in dealing with wildlife so
long as it doesn’t stretch out the duration of the procedure too much.

Treating Stress
Mild and moderate stress are usually normal during handling. When stress climbs to the
moderate or severe level, control it by:
• Re-hooding or recovering the eyes and checking the fit of restraint equipment.
• Eliminating noise.
• Cooling and ventilating (opening windows/doors, spraying water on the face and feet
of birds).
• If the stress level does not decrease within a few minutes, stop the procedure and
return the patient to its enclosure.
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Chapter 3: Husbandry
Melissa Marconi-Wentzel, Avian Program Coordinator at the Alaska Raptor Center, has
produced a separate Husbandry Manual. Please refer to this manual for more complete
information regarding the care of enclosures and furniture, diet preparation, and general
sanitation. This book also contains some helpful information regarding bird training and
behavior. I provide the following information mainly as a reminder of safety and to cover
clinic-specific husbandry protocols.

Safety
Never mix chemicals without specific instructions to do so. When in doubt, check with a
clinic staff member. Compatibility information may be found in a chemical's Material
Safety Data Sheet (MSDS). Generally, ammonia-based products MUST NEVER be
mixed with bleach. A poisonous gas is formed.

• Never spray bleach or use chlorinated cleaners (e.g., Comet) on accumulations of
urates (the white material in bird droppings), which is essentially a concentrated
ammonia.

• When mixing chemicals, always add concentrate to water (versus water to
concentrate) unless the container states otherwise. Adding water on top of some
chemicals may cause explosions or splattering.

• Please follow directions on containers or posted in your work environment for
chemical use. If ever in doubt, please ask a staff member.

• Never spray any chemical on or near people or patients without specific instruction to do so. Birds can be EXTREMELY sensitive to chemical fumes.

• Wear protective clothing, respirator, eye protection, or hearing protection as
necessary or when instructed to do so.

• Know how to find and use Material Safety Data Sheets (MSDSs). At the Alaska
Raptor Center, they are located in the laboratory area of the clinic. The MSDS is
the authority for complete information about cleaning chemicals and laboratory
reagents. For information on pharmaceuticals, refer to the Staff Veterinarian.

Chemicals Used at Alaska Raptor Center
Cleaners
Cleaners such as Comet, dish soap (Dawn), Pine-Sol, and Simple Green are used to
remove organic debris prior to disinfection, but some of these also contain disinfectants
and can help accomplish both tasks.
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Disinfectants
IMPORTANT
Remember that disinfectants are only effective if you CLEAN items first. They are
generally inactivated or obstructed if they contact organic debris. Therefore, you must
clean the surface first with a detergent. Also, most disinfectants require a contact time of
several minutes. Where possible, allow sufficient contact time for sanitation to occur.
Brulin (NPD Unicide 256)
Brulin is a germicidal detergent containing several methylated ammonias, with a broad
spectrum of antimicrobial activity. It is diluted ½ oz per gallon for use. It is used for
cleaning and disinfecting kennels, counters, and floors. Optimally, Brulin should have a
contact time of at least 4 minutes. Avoid contact with the skin, eyes, or food or drink. It is
NOT used in contact with patients. Do not use it for cleaning wounds or as a disinfectant
for instruments. It can be used to clean and disinfect watering and feeding equipment, but
the equipment must be rinsed well before use.
Bleach (sodium hypochlorite)
This includes chlorinated cleansers such as Comet. Bleach is always diluted before use (1
tablespoon per gallon). Do not mix with any other chemicals (especially ammoniated
cleansers) and avoid applying to accumulations of bird droppings.
Nolvasan (Chlorhexidine)
Used for sanitizing certain equipment (endotracheal and feeding tubes) but can also be
used for cleansing wounds and preparing surgical sites. We keep a jug of diluted solution
(1 oz/gal) for use in sanitizing trays and for soaking gauze sponges for wound cleansing.
Nolvasan surgical scrub is used for scrubbing wounds and surgical sites. It is better
tolerated for initial cleansing of wounds as it is more isotonic and does not sting as badly
as the diluted solution, which is generally used for rinsing.
Betadine (Povidone-Iodine)
Used for cleaning wounds and to prepare skin for surgery. Betadine will discolor
clothing, but usually washes out of organic fibers. Usually used in a 1:100 dilution for
washing wounds, but may be used full strength if rinsed afterward. There are also
Betadine scrub solutions for surgical preparation.
Isopropyl Alcohol
Used for wiping and sanitizing ports on IV catheters, IV bags, and medication bottles.
Wave-dry the site before penetrating it with a needle.
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Hydrogen peroxide solution
Used for removing blood and organic debris from feathers and organic cloths. Dilute one
part household peroxide (0.03%) with one part water for use in spray bottles. Can
discolor clothing and cause minor skin irritation, so rinse after contact. Although
traditionally used as a household wound cleaner, we do not use it for cleansing wounds
on birds.
Cold sterilization fluids
Benz-All
Used in the cold tray in the procedure room to provide a small supply of sterile
instruments when cleaning wounds or doing minor procedures. Pre-diluted Benz-All
stock solution is kept in a cabinet. It is diluted according to the directions on the bottle.
The cold tray must be rinsed out and refilled at least once every two weeks. Do not do
this unless trained to do so. Be sure to update the date tag on the tray cover.
Cidex-14
Used exclusively for sterilizing the endoscope and its accessories. Its active ingredient is
gluteraldehyde-based and quite toxic. The Staff Veterinarian will mix and maintain this
fluid. It is kept in a tightly-sealed container in the endoscopy cabinet and must be
changed every 14 days. Along with the Cidex-14, sterile water is kept in the endoscopy
cabinet for rinsing of the endoscope immediately prior to use.

Cleaning and Papering Kennels
1) Birds are carefully transferred to a clean kennel and the dirty kennel is quietly
rolled out of the ICU. Some birds will walk into a new kennel if the old one is
placed face-to-face with a fresh one. Transferring birds is performed under the
supervision of the veterinarian or other staff member until you are checked out to
do so on your own.
2) Remove all clips and remove the upper half. Carefully inspect droppings and
castings before discarding them. If you see anything unusual, notify the Staff
Veterinarian. Otherwise, roll up the newspapers and throw them away.
3) If the kennel has become heavily soiled, scrub it with soap and water first.
4) Spray kennel down with Brulin and allow to stand for a few minutes. Meanwhile,
scrub the door with soap and water.
5) Wipe down the kennel.
6) Fold out newspapers and lay them in the bottom first. Then spread newspapers
completely around the inside of the lower half of the kennel. USE LOTS OF
NEWSPAPER AND COVER ALL SURFACES COMPLETELY, INCLUDING
THE SIDES OF THE DOOR OPENING. Finish off with another layer in the
bottom. Use clips to hold the newspaper up along the sides and back.

Avian Care and Handling / 17

7) Replace the top of the kennel and the door. Punch the hinge of the door through
the newspaper into the hole in the kennel’s door opening. Secure the top of the
kennel with the large clips removed earlier. PLACE ONE AT EACH OF THE
FRONT TWO CORNERS AND ONE IN THE CENTER OF THE BACK.
Placement is important so that the kennels all fit together on the shelves in ICU.
8) If the perch was soiled, scrub it with soap and water and allow it to dry
thoroughly before re-use. Otherwise, shake off any feathers or dry debris and it
can be reused by the same bird. However, it should be cleaned and disinfected
thoroughly before use with a different patient.
9) QUARANTINE BIRDS: If the patient using the kennel has avian pox or some
other contagious disease, the kennel should be limited to use by that patient until
they leave the ICU. If this is not possible, the kennel must also be treated with
bleach. After cleaning the kennel, spray with dilute bleach and allow to set for 10
minutes. Then wipe down and repaper. Be sure to get all debris off of the door
and perch and soak them with bleach also.

Cleaning Mews and Enclosures
Each enclosure and bird has its own peculiarities for cleaning. Therefore, follow the
instructions of the staff when cleaning enclosures and be sure to check with the staff
before cleaning an area that you are unfamiliar with. To aid in this regard, we require that
you become “checked-out” by the staff before you clean a particular enclosure on your
own.
Be especially conscious of stress levels during your time in an enclosure. Refer to the
chapter on Patient Stress Management for details. In general, if birds are present move
slowly, stay low, and avoid noise and eye contact. Do not take blankets or other capture
gear with you as this may convey the wrong message to the birds. Also, some of the
resident birds are particularly dangerous so always keep your guard up and know the
patients before entering an enclosure. If education birds are still in their mews, check
with an Education Bird Program Coordinator to determine when would be the best time
to clean the mew (e.g. when the bird will be out).
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Here is a generalized checklist for cleaning the enclosures:

 Remove debris. This includes food, castings, feathers, and stray sticks. Be sure to
save up the food in a bowl for reweighing. Small feathers, or ones that are tattered
or heavily soiled, can be thrown away. Eagle flight feathers that are suitable for
presentation are placed in a collection bucket to be eventually shipped to the
National Eagle Repository for distribution.

 Clean furniture. Where possible, perches and furniture are designed for easy
removal so as to minimize time spent in the mew with birds. However, most eagle
furniture is too unwieldy for this and must be cleaned in place. To prevent foot
problems in our damp climate, we keep furniture as dry as possible. Therefore,
water and cleaning agents are used as a last resort for routine cleaning. Remove
debris using scrapers, tweezers, and dry brushes. If organic material is pressed
into the fibers of the furniture, scrub with warm Brulin solution, using only as
much solution as needed to get the job done. Afterwards, buff the perch dry with a
rag.

 Clean floor. The gravel floors are cleaned using copious amounts of water. Feed a
hose into the mew through the marked ports from outside and spray soiled areas
thoroughly. Avoid spraying perches and furniture. Sift the gravel with your feet
and continue spraying until all fecal particles are thoroughly broken up and rinsed
down through the gravel. This often requires extensive digging with your feet—
the droppings can retreat very deep. In enclosures lined with plastic on the floors,
remove the plastic mats and scrub them outside, wash down the floor, then
replace the mats.

 Change the water. If the water pan was soiled, scrub with a little Brulin, rinse
well, and refill to the brim.

Feeding and Watering Equipment
Food delivery containers are cleaned with soap and water and allowed to dry on the dish
rack. Water pans in the mews should be dumped out and scrubbed with Brulin as
necessary. Rinse well and refill.

Furniture and Carpets
As stated above, wetting furniture in the mew is a last resort. However, removable
furniture can be scrubbed thoroughly, so long as there is time for it to dry before reuse
(can take several days outside). Carpets removed from mews must be cleaned using highpressure water. Brushes can be used to dislodge debris or simply kick the debris with
your boot. Simple green is a good agent for breaking up dried urates. Rinse the carpet
well and hang to dry. Be careful when removing and laying out new carpets in the
mews—this is a likely time for an escape. Sheets are sometimes used to line enclosures.
These are removed and laundered. Fresh replacements are available in the laundry area.
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Chapter 4: Capture and Restraint
Equipment
The following items are used during various types of
capture and handling.

Hoods
Because most birds, especially raptors, rely very
heavily upon their eyesight, covering the eyes produces
almost a sedative effect and calms them greatly. Hoods
Figure 1, Indian Hood. This is
work on this principle and are applied to the patient
a simple utilitarian design that
during handling to minimize stress. Some birds,
is easy to make and works for
a wide variety of raptors.
however, do not respond well to hoods. This may occur
because the hood is too tight and rubs on the eyes or is
too loose and inadequately limits vision. A sock or
piece of self-adherent bandage (Vetrap, 3M Health Care, St. Paul, MN) may be applied
over the face to supplement hoods that are too large or used by themselves for birds
whose heads do not fit into a hood. Be sure that the mouth can open and that the nares
(nostrils) have access to fresh air.
Hoods have two pairs of straps at their back. One pair, usually with knots on the tips, is
used to open the hood while the other pair, usually with tapered tips, is used to close and
tie the hood. See figure 1, “Indian Hood.” Female raptors are generally larger than males,
so keep this in mind when selecting a hood for the patient you are going to handle.
Application
These instructions will assume that you are the restrainer’s partner and NOT the person
holding the bird.
1) Open the hood by pulling the pair of knotted straps on each side outward.
2) If the bird's head is covered, as with a blanket after capture, fold the blanket back
to expose just the tip of the beak. Pinch the blanket firmly over the bird's eyes so
that it cannot see. See figure 5. If the head is not covered, lead in and grasp the
head as described in "Head Restraint Procedures" on page 34. It is important that
you control the beak firmly and keep it clamped shut since the bird may bite at the
hood and try to jerk its head away as you draw the hood near its face.
3) GRASPING THE HOOD BY THE TOPKNOT, gently push it over the bird's face
and, if a blanket is involved, simultaneously pull the blanket backward. Be sure
that the chin strap is securely positioned under the bird's beak. If you are using a
blanket and you perform this smoothly enough, the bird may not react at all since
it never has a chance to see out.
4) Pull feathers up through the back of the hood to provide an anchor for tying. This
step is important, as many birds are quite adept at shaking off poorly anchored
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hoods. The more feathers you can pull up from the nape, the more secure the hood
will be.
5) Draw the pair of pointed straps closed. If the straps do not hold tight, tie them
using two simple overhand knots.
6) Finally, look straight at the bird's face and adjust the hood if it looks crooked or if
the hood is rubbing the eyes.
7) If the bird can see out through the front of the hood, add a cut sock or layer of
Vetrap to the front to screen the eyes. Remember to leave the nares or beak with
open access to fresh air.

Figure 2 : Hooding a blanket-captured bird. Done properly, the bird resists very little
because it never sees the light of day. In photo 1, the assistant peels back the blanket to
expose the tip of the beak. In 2, the blanket is pinched over the bird’s face so that the eyes
are completely covered. In 3-5, the hood is eased up over the head while the head is
simultaneously slid forward under the blanket (note the pressure on the back of the head
with the left hand). In 6, the hood is over the bird’s head and is being tied.
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Figure 3: Hooding a nonblanketed bird. This method is
less traumatic than trying to
throw a towel over the bird’s
head. Photo 1: You lean in with
your protected forearm. Press
the bird’s head downward
against the restrainers gloves
or arms. Slide your arm back
until you can grasp the bird’s
head (photo 2). During this
maneuver, you must keep
pressure downward against the
head so that the bird cannot
turn around and bite you. Next
you cup your hand over the
eyes and ease the hood on
(photo 3) after which the bird
will relax and you can tie the
straps (photo 4).

Removal
Firmly grasp the bird’s head to control the beak. The hood is loosened by pulling the
knotted straps outward. Keep hold of the head to prevent the bird from prematurely
jerking its head out and biting you—they can move very fast! USE THE TOPKNOT to
pull the hood forward off of the bird's face. Grasping the sides of the hood during
application or removal can cause it to rub on the bird’s eyes. AFTER COMPLETELY
PULLING THE HOOD AWAY, let go of the head and withdraw quickly.
Care
Hoods must be inspected, disinfected, and maintained each time they are used. If any
fluids or food are left on the hood, clean the hood with mild soap and water. Periodically,
hoods may need a light application of leather oil to keep the leather supple and prevent
drying and cracking. However, do not use too much oil as it will take away all of the
leather's stiffness—a required property of hoods, especially in the cups that cover the
eyes. Store the hood on the hood rack in the clinic and always leave the hood's straps
open to maintain its shape.

Blankets and Towels
Blankets and large towels are excellent capture tools. They act as shield and net. They
also soothe birds by obstructing vision and, if present consistently during capture, builds
an important association so that the patients know when to be concerned about capture
and when not to be. This limits stress and makes it easier for people to enter enclosures
(without blankets) for feeding or cleaning.
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Large blankets are best for handling large birds. Large towels are good for hawks and
owls. Hand towels work well for small owls and songbirds. Washcloths or paper towels
are used for small songbirds. Even if protection of your hand is not the concern, a
washcloth or paper towel will help restrain the flailing legs and wings.
Use in Capture
See Chapter 5: Capture for specific instructions about capture methods. In general, when
using a blanket, keep the following points in mind:
• Never let go of the blanket while bringing it down over the animal—stay with it all
the way down! Most birds are so quick that if you drop the blanket they will be long
gone before the blanket hits the floor!
• When “tackling” an animal, always apply pressure to the edges of the blanket. Since
you cannot see the exact position of the animal under the blanket, the edges are the
safest areas for restraint pressure. Alternatively, with experience, you can simply
scoop the bird up. Also, give yourself enough slack before the “tackle.” This is
especially important in the kennel because if you don’t have enough slack, you can’t
keep the head covered—a dangerous situation in such close quarters.
• Be most concerned about covering the head. If you are wearing protective gear, so
long as you have a good hug on the bird and the head is covered, you can sort out
wings and feet later.
• Warn your partner if you don’t have the legs of raptors secured. It’s difficult for them
to tell what the bird is doing under the blanket.
Figure 4: Free the legs
from the blanket. In
photo 1, the leg is held by
the restrainer with the
blanket still wrapped
around it. In 2, the
assistant helps peel the
blanket back and has a
firm hold of the foot. In 3,
after the handler has
verbally confirmed the
assistant has the foot,
they let go and allow the
assistant to push the
blanket up the leg. In 4,
the handler reassumes
control of the foot without
the intervening blanket.
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Removal
These instructions assume that you are the capture partner and not the restrainer. Start by
having the restrainer stand with the bird held securely in upright restraint and hooded.
The restrainer should have control of both feet. You must wear leather gloves and coat,
since you will be in close proximity to the bird’s talons and beak.
1) If the blanket is still wrapped around the restrainer’s hands or the bird’s feet, have
the restrainer extend a leg at a time so that you can peel back the blanket, take
hold of the foot, and hold it while the restrainer reaches around the blanket and
takes a hold. This can be a dangerous maneuver so be sure to communicate
throughout (e.g. “Do you have the leg?”, “I have the leg.”, etc.). See figure 3.
2) Peel the blanket back from the wings and tuck it down the patient’s back.
3) Have the restrainer ease the bird forward slightly. Contact must constantly be
maintained with both forearms against the wings and the bird’s legs in their hands
to prevent it from twisting free. With the bird eased forward, pull the blanket
down and out from behind its back. See figure 3.

Figure 5: Freeing the
wings. In photo 1, the
bird still has the blanket
wrapped around it. The
assistant peels back the
blanket, as shown in 2
and 3, until the bird’s
wings are uncovered. In
4, the bird is eased
forward slightly and the
blanket is slipped out
from behind it.

Care
To prevent the spread of disease among the patients, blankets and towels must be washed
between use on different patients. If a patient is being caught on a regular basis, set aside
its capture blanket and label it for that bird. If you find a blanket that is not marked for a
patient or conspicuously placed atop its kennel, assume that it is dirty and wash it. When
you find that a blanket is torn or unsafe, trim it down to a different size or discard it.
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Tape & Wraps
Masking, medical tape, or self-adherent wrap (Vetrap, 3M Health Care, St. Paul, MN)
can be used to secure towels or limbs. Masking or medical tape is used extensively for xray positioning. The feet of raptorial birds can also be taped closed to prevent grasping
during examinations. Try to use tape that will peel off of feathers easily without leaving a
residue.

Tarsal Restraints
Velcro straps or medical tape is used to restrain the
feet of patients whenever additional handling security
is needed (handler's arms are tired, patient is extremely
fractious, etc.) or when a patient's feet must be
momentarily unsecured, as during weighing or
radiography.
Application and Removal
1) Have the restrainer secure both feet firmly in
one hand.
2) Wrap the strap around one leg as an anchor
point.
3) Continue wrapping around both legs as many
times as possible to the end of the strap.
To remove the straps, grasp the exposed end and
unwrap the strap. Be sure that the handler has a firm
hold of the feet before removal.

Figure 6 Application of Velcro
tarsal cuffs. Wrapping around
one leg first helps anchor the
strap while it is wrapped around
the other leg.

Care
Tape is disposable, but Velcro straps must be sprayed with disinfectant between patients.
If they become dirty, wash them and air dry (clothes dryers will clog the Velcro with
lint). Periodically, the straps will require lint and feather removal using tape or a lint
brush. Roll the straps and store them appropriately when not in use.

Body Restraints
Various body restraints have been designed for birds. The simplest is a towel taped
around the patient. The Center uses neoprene with Velcro straps sewed on. Commercial
body restraints are sold that consist of a backpack of Velcro straps for a more breathable,
customized fit. Body restraints are used whenever additional handling security is needed
(handler's arms are tired, bird is extremely fractious, etc.) or when a patient's wings must
be momentarily unsecured as during weighing. If you use a towel, rolling the top edge of
the towel down will provide extra neck and head support and prevent the animal from
slipping down as easily.
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Application
These instructions assume that you are the partner and not the restrainer. The Center’s
body restraints are applied as follows:
1) Lay the wrap out on the table with the wrap's Velcro strips facing down. See figure
Error! Bookmark not defined. on page Error! Bookmark not defined..
2) Apply tarsal restraints and transfer the bird into horizontal restraint on the body wrap
(refer to “Horizontal Restraint” for details on transferring).
3) At this point, the restrainer should concentrate solely on holding the bird on the table.
They have one hand around the legs and the other across the bird’s shoulders and
front. This leaves you free to wrap the bird. Make sure that the Velcro strips engage
completely.
To remove, lay the bird back down on the table and unwrap it.
Care
Drop used towels into the laundry bin in the Procedure Room. Remove all tape before
laundering. For clean Velcro wraps, spray with disinfectant. If they become dirty, hand
wash and air dry (clothes dryers will clog the Velcro with lint and tend to break down
neoprene). Periodically, the Velcro strips on the wrap will require lint and feather
removal using tape or a lint brush. Fold the wrap and store it appropriately when not in
use.

Slanted restraint board
A slanted restraint board consists of a slanted sheet of plywood measuring with flanges at
the lower end for bracing against a table edge, and a piece of carpet or other traction
material its surface. Inclining a bird on the board prevents fluids from collecting in the
lungs during prolonged periods of birds lying on their back. Also, its carpeted surface
enhances control and prevents trauma to bony areas when the bird bangs its wings against
the table.
The patient is transferred to horizontal restraint on the board with its head pointing uphill.
Refer to “Horizontal Restraint” for instructions on transferring and holding the bird on
the slanted restraint board. Tarsal straps are recommended for enhanced control of the
patient.

Jesses
Jesses are leather straps applied to the feet to secure a bird during exercise, training, or
outdoor therapy in which you want to keep a bird from being completely free.
Two basic types of jesses are used at the Center. Three-hole jesses, a simple type of jess
that is fine for short-term use, are used for brief exercise sessions or flight assessments. If
used too long or on birds with delicate leg structure, they could cause severe problems.
For others birds that are handled frequently, aylmeries with button jesses are used. All
jesses and aylmeries are sized to the particular species and gender. Always check the fit
of jesses when applied to ensure that they will not slip off under tension.
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Applying Three-hole Jesses
Refer to figure Error! Bookmark not defined. “Error! Reference source not found..”
Be sure to stand to the outside of the leg during application so that you are away from the
other foot.
1) With the bird held in upright restraint, have the handler extend one of the feet
well away from the bird’s face and other foot.
2) Locate the end of the jess that has two holes in it (holes A and B). Lay the area
between holes A and B across the leg.
3) Feed the end of the jess with hole A through hole B.
4) Feed the end of the jess with hole C through hole A.
5) Pull tight and check the fit of the jess.

Figure 7: 3-Hole Jess Application. This type of jess is not
suitable for long-term use, but can be used for hooking up a bird
to a creance for a quick flight assessment or occasional exercise
session. First, A is brought through B, then C is brought through
A in such as way that the strap does not twist. This is important
to keep the strap from being too loose.

Applying Button Jesses
This type of jess requires that the bird already have aylmeries (grommetted anklets)
applied. Simply feed the pointed end of the jess through the grommet of the aylmerie,
preferably from outside to inside.
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Attaching Jesses to a Tether
Jesses are usually attached to a longer line by means of a sampo swivel.
1) Line up the dangling ends of the jesses so that their holes overlap.
2) Pass the combined jesses through the upper swivel loop.
3) Press the lower swivel loop through the holes on the jesses.
4) Pull the jesses tight against the upper swivel loop.
5) Slip the tether or creance through the lower swivel loop and pull through to the
button at the end. If more line must be attached, attach to the tether using a
bowline or falconer’s knot. Check the knot frequently during handling to ensure it
is not loosening.
Caring for Jesses
Jesses must be thoroughly inspected before each use to ensure that no cracked or weak
spots exist that may allow them to break during use. Between patients, spray the jesses
with disinfectant. If they become dirty, hand wash them with mild soap and rinse
thoroughly. To keep the leather in optimal condition, apply a light coat of leather oil
whenever the jesses are washed or if they appear dry, cracked, or light in color. Rub it in
until the jess is no longer greasy or sticky. Use light coats so that the jess does not
become too soft and spongy.
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Chapter 5: Capture
Rules of Engagement
To review the aforementioned stress-avoidance and safety measures…
• Always prepare all your needed supplies and equipment ahead of time.
• Wear leather gloves and a coat for large birds.
• Never work alone.
• Always carry a blanket or towel with you into the enclosure (Remember it
“trains” the patients to know it’s capture time versus feeding time).
• Stay quiet.
• Avoid eye contact with the patient.

Mews
These instructions assume that you are the restrainer and have the assistance of at least
one other trained person. There are two ways to finally capture the patient. Blanket
capture is the safest and most preferred method. Leg capture is used only when you have
adequate experience. It comes in handy to minimize time in the mew or for raptors that
are too healthy to be easily driven to the floor. Although leg capture is more dangerous
for the handler, when performed correctly, it can be less stressful than blanket capture
due to its speed.
Blanket Capture
1) While still outside the enclosure, prepare your blankets by rolling them up so that
they can be comfortably held at chest level with the lower edge about 6-12 inches off
of the ground (enough to avoid tripping). Where possible, cover windows.
2) Enter the enclosure one door at a time, walking slowly and staying low. Make sure all
doors are shut behind you.
3) Pick out and separate the bird you’re going to capture by approaching it slowly,
looking at it, and holding the blanket conspicuously. To minimize stress to the other
birds, avoid looking directly at them.
4) Flush the bird to the floor and, if possible, direct it towards a corner. Cornering
requires quick teamwork with you and your partner moving towards the patient from
two sides.
5) Once the bird is cornered, “tackle” the animal by quickly bringing your blanket over
the animal’s body completely. Do not throw the blanket onto the bird or allow it to
fall free—often the animal dodges free or charges out. A firm grip and confident
covering motion is safest.
6) For picking the bird up…
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a) Wrap your arms around the bird’s body and lift it up to your chest. Keep your
arms tight across the bird's chest above the legs and have the legs pointed away.
This will prevent flailing talons from finding you.
b) Once up off of the floor, your capture partner will help you disentangle the legs
from the blanket. To do this, he/she grasps one of the feet, pulls the blanket away,
pulls the foot out, and allows you to grasp it. This is accomplished with each foot
so that, when done, you are holding the bird in upright restraint with only the feet
visible.
c) Hood the bird.
d) Remove the blanket (see page 21).
e) Adjust the bird into comfortable upright restraint.
7) Leave the enclosure, shut the doors, and open any windows that you had to close.

Figure 8: Blanket Capture in
the Mew. Two people corral
the bird into a corner using the
blankets. The one in the best
position then brings their
blanket down over its head and
body and gathers the bird up.

Leg Capture
Performed incorrectly, leg capture can cause serious damage to patient and handler.
Therefore, it is never used unless blanket capture, the conventional method, is ineffective
or contraindicated. We recommend that only experienced handlers attempt leg capture.
1) Where possible, cover the windows.
2) Enter the enclosure one door at a time, walking slowly and staying low. Make
sure all doors are shut behind you.
3) Pick out the bird you’re going to capture.
4) Work your way closer to the bird by keeping your face averted and backing up
slowly to it. Keep your blanket folded and near your body.
5) When you can see that you are close enough (look out of the corner of your eyes
or get guidance from your partner), quickly spin around and grab one of the bird’s
legs. The bird will probably fly—just move with it and keep it at arm's length
while you swing it out and away from perches and other obstructions.
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6) Allow the bird to calm down and stop flapping. This can be hastened by lowering
it until its shoulders and head rest on the floor.
7) With the bird dangling upside down and its breast facing you, take both legs in
one hand using an overhand grasp from behind the feet.
8) Kneel down to the floor and lay the bird on its back.
9) Slide the bird up your lap into upright restraint. If the bird struggles, pin it to the
floor by pressing its legs downward toward the bird’s shoulders. Your partner can
help by pinning the wings to the body while sliding it into your arms.
10) Hood the bird.
11) Leave the enclosure, shut the doors, and reopen any covered windows.

Carriers or Small Kennels
These instructions assume that you are the restrainer with a qualified assistant. Extremely
excitable birds may need room lighting dimmed during capture. This acts much like the
hood in discouraging flight and struggling.
With a Blanket or Towel
1) Cover all kennel windows and the door with a blanket to minimize stress to the
bird and prevent bashing against the window.
2) Remove food and water bowls.
3) Roll the blanket or towel in your hands to adjust it so that you don't get snagged
when you’re inside the kennel. You may wish to stack some blanket slack just
inside the kennel door to use while in the kennel.
4) Open the door slightly and slip the blanket just inside the opening to block it off.
On airline kennels, remove the door and set it out of the way.
5) Hold the blanket up inside the kennel so that your knuckles brush the ceiling.
Make sure that the bird is completely sealed in behind the blanket. As long as you
do this, the blanket will shield you from any retaliation.
6) Advance inward to the back wall and downward over the bird. Optimally, the bird
will have turned to face away from you, but you can capture a bird while it’s
facing you. Make sure that the bird’s head is completely covered and be firm with
the blanket so that the bird does not have space to struggle and hurt you or itself.
If the blanket slips off of the head, retreat and try again.
7) With the bird entirely covered, hug the bird FIRMLY and lift it out. Do not worry
too much about sorting out the legs or wings.
8) Back out of the kennel. If the bird is upside down, hand it off to your partner. Do
this by pinning its wings and rolling it end-over-end into upright restraint in your
partner’s arms. Roll the bird forward to keep the bird’s body between you and the
feet and watch for flailing talons.
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9) Have your partner disentangle the bird’s legs from the blanket. To do this, he/she
grasps one of the feet, pulls the blanket away, pulls the foot out, and allows you to
grasp it. This is done with each foot so that, when done, you are holding the bird
in upright restraint with only the feet visible.
10) Hood the bird.
11) Remove the blanket (page 21).
12) Adjust the bird into comfortable upright restraint.
With a Net
1) Cover all kennel windows and the door with a blanket to minimize stress to the
bird and prevent bashing against the window.
2) Remove food and water bowls.
3) Open the door slightly and have a helper hold a blanket across the opening of the
kennel.
4) Insert the net and bring it down over the bird. Scoop up the bird and shake the net
slightly to cause it to fall into the bottom of the net and twist the handle to “seal”
it off in the sac of the net.
5) Use a towel to secure the patient and extricate it from the net. This is probably the
most dangerous part of the procedure, as it can be difficult to maintain control
while pulling the bird out. Remember to always maintain control of the head and
feet throughout the procedure, so that you always have at least one strong point of
contact.

Chapter 6: Restraining Birds
Upright restraint
Upright restraint is the most commonly used restraint for holding large birds during
simple medical procedures or for carrying. These instructions assume that you are the
handler with the assistance of a partner. Refer to Figure 11 “Upright Restraint.”
If you are standing, the patient is secured in upright restraint by…
•

Holding both legs in one hand at a point just above the feet.

•

The opposite hand is across the bird's front to keep it snug to the handler’s chest.

•

The bird's back is against the restrainer’s chest situated low enough to prevent the
bird from biting the neck and face.

With your hands in these positions, the inside of each arm can be used to apply
sandwiching pressure to the wings to prevent them from spreading. When the bird
struggles, stretching the legs straight down and increasing pressure on the upper chest
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and wings will take leverage away from the bird and, though it may squirm a lot, it
cannot work its way upward toward your face or outward towards your handling partner.
When sitting with a large bird in upright restraint, you have the advantage of resting the
bird between your legs and using your inner thighs to apply sandwiching pressure to the
elbows on the wings. This is more comfortable for weak or tired handlers or for
prolonged procedures.
An adaptation is to hold a foot in each hand and, when the bird struggles, pull the legs
inward towards the shoulders to cancel the pushing motion of the wings. This restraint
may be easier for people with short arms but requires more diligence in keeping the bird
from sliding downward (when the feet are pulled too high) or pushing upward (when the
legs are pulled too low). Remember that you may also apply tarsal cuffs or wrap the
talons to augment your control of the feet. See page 23 for instructions on using tarsal
cuffs.

Figure 9 Upright Restraint. Note that restraint
pressure (dark arrows) is applied with the inner
surface of the forearms to the folded wings. The
feet-holding hand stretches the legs downward,
and the hand across the upper chest holds the
bird against the handler's front. This upper hand
also protects the examiner’s hands while they
apply tarsal straps or give shots.

Horizontal Restraint
Refer to figure Error! Bookmark not defined. “Error! Reference source not found..”
This restraint method covers all five points of restraint and also provides shielding of the
examiner's hands while they work on the bird.
•

The bird is restrained by applying downward pressure on the upper part of the
breast with one arm. The hand of this arm also pins the wing opposite the
restrainer. In addition to keeping the bird on the table, this arm also protects the
examiner’s hands from the beak.

•

The other hand is used to stretch out the legs.
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•

The bird is situated on the edge of the table towards the restrainer so the bird is
against their front.

Figure 10 Horizontal Restraint. Note that the restrainer holds both legs firmly in
one hand, drapes the other arm across the neck, and cups in the opposite wing
with their forearm. Also, the bird’s left wing is drawn up against the restrainer’s
front. In this position, if the bird struggles, her right upper arm will keep the bird’s
shoulders on the table, the right forearm will keep the wings from spreading, and
the legs will be kept from flailing. For particularly fractious birds, you may wrap
the feet with tape or self-adherent dressing (e.g. Vetrap) to keep the bird from
impaling its own feet.

Transferring bird between handlers
These instructions assume that you are the person handing the bird off. They also assume
that you and your partner are right-handed. If you are left-handed, change the instructions
to suit your dominant hand.
1) Begin by standing shoulder to shoulder with your handling partner to your right
side.
2) Your partner takes both feet in their right hand. Assist them by cupping their footholding hand with your left hand.
3) Slide the bird across your front into your partner's arms. Your right hand can be
used to help pin the bird's left wing while your partner adjusts their grip and
moves their left hand up to the bird's chest. Be prepared to help your partner,
especially if the bird should slip upward towards their face.
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4) Adjust the bird into comfortable upright restraint.
Transferring Bird to a Table (Horizontal Restraint)
These instructions assume that you are the person holding the bird. They also assume that
you are right-handed. If you are left-handed, change the instructions to suit your hand
preference.
1) Stand with the bird in upright restraint and both of its feet in your right hand.
2) Face your handling partner with the table to your left. To avoid playing “Twister”
with your partner, you must have your foot-holding hand on the opposite side from
the table or slant board.
3) Your partner then pins both wings to the bird's body by reaching under your arms.
4) Gently swing the bird over to the table and assume horizontal restraint (see page 32).
Switching Sides in Horizontal Restraint
1) The examiner stands behind the restrainer and puts an arm across the bird’s upper
chest and cups both wings.
2) The restrainer then switches their hand that is holding the feet, and walks around to
the opposite side of the table.
3) The restrainer places their free arm across the bird’s upper chest and cups the wings
so the examiner can let go.

Restraining the Head
Manipulating a bird's head, especially a feisty eagle's, can be challenging and dangerous.
Please follow the techniques described here for minimum frustration and maximum
safety. These instructions assume that you are the examiner or handling partner and not
the person holding the bird.
Taking hold of an uncovered head
See figure 4 for illustration of this technique.
1) Help your handler position the bird on their front so that it cannot reach their face and
neck.
2) Pull the cuff of your leather jacket down to cover the hand you intend to hold the
bird's head with. While holding the cuff, lead in towards the bird’s head with your
elbow and push down against the top of the bird's head. Apply firm pressure
downward, so that the head is anchored against the bird's chest or one of the handler's
arms. The bird can do little damage to you through your coat. Conversely, attempting
to directly grab a bird's head with your open hand will greatly distress the bird and
cause it to bite and struggle aggressively.
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3) Continue applying downward pressure and slowly slide your arm down until your
hand is pressing onto the back of the bird’s head.
4) Continue applying downward pressure and wrap your fingers firmly around the back
of the head. Keep your middle finger and thumb on or just below the jaws and not the
corners of the mouth. The jaws are the bony lumps near the ears on each side. Refer
to figure 9 “Two common head restraints.” This is the basic starting position for other
head-handling maneuvers as described here and in the section on hoods.

Figure 11 Two common head restraints.
The upper drawing shows how the thumb is
placed along the lower corner of one
mandible and the fingers wrap around the
head to the opposite ear and jaw. The lower
drawing shows a “beak-clamping” restraint
in which the hand is slid forward with the
thumb contacting both jaws. It is important
to apply pressure across both jaws as
simply pressing in the space between the
jaws will make it difficult for the bird to
breath and it will struggle more.

Opening the beak
This technique is primarily for raptors. For birds that lack soft corners to their mouths
(parrots, ravens), always use a speculum to open the mouth.
1) Follow the instructions above for securing the bird’s head in your hand.
2) Keep firm pressure applied with your finger tips to the back of the head and jaws and
slide your hand so that your thumb is under the beak and your fingers are cupped
around the back of the bird's head. This grip looks like a choke-hold but your thumb
is out slightly and pressure is directed more towards the corners of the lower jaw.
3) Apply pressure to both the corners of the mouth and force it open. Pressing your
thumb into the edge of the beak can also help pry it open.
4) Insert your thumb into the bird’s throat and pull upward on the head. Don’t worry
about gagging the bird. The deeper you insert your thumb, the better grip you will
have and the easier it will be to keep the mouth open.
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Beak restraint
This position is effective in preventing biting and head struggling when applying the
hood or examining the head.
1) Follow the instructions on page 34 for securing the bird’s head in your hand.
2) Slide your hand so that your thumb is under the beak and the other fingers are cupped
around the eye to the top of the bird's head.
3) Slide your fingers forward to the base of the beak and clamp the beak firmly closed.

Special Large Bird Restraint Procedures
These instructions assume that you are the
restrainer with the assistance of a partner.
Chest Procedures
To secure a large bird for an intramuscular
injection hold the bird in upright restraint (see
page 31). Hold both feet in one hand and hold
the other hand firmly across the top of the
chest. Keep the bird’s legs firmly stretched
DOWNWARD and apply firm sandwiching
pressure to the wings. If any part of the bird
begins to slip out of control, tell your partner
immediately.
Wing Examinations
With the bird on the table in horizontal
restraint, the restrainer stands on the side of
the bird opposite the wing that will be
extended. The feet are held in one hand, the
folded wing tucked tightly against the
restrainer’s front, and the opposite hand is
across the bird’s upper chest to shield the
examiner from the beak and keep the bird on
the table if it starts to flap.

The examiner is
responsible for controlling
the wing during wing
extension procedures.

Figure 12 Freeing a wing during upright
restraint. Note that the lifted arm must
continue to apply restraint pressure to the
shoulder. Dark arrows indicate direction of
restraint pressure at those points.

Your partner will keep the “free” wing under control while you are responsible for
keeping the rest of the body controlled. If the bird begins to act like it is going to struggle
or you think you are losing control, tell your partner immediately.
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Figure 13 Wing Procedures. This position is used for blood draws, wing
examination, and intravenous injections. As with horizontal restraint, the bird
is drawn up against the restrainer’s front, but now the arm draped across the
bird’s neck is cupped against the bird’s shoulder so that the examiner can
manipulate the wing. Sometimes the restrainer can help even further by
applying pressure to the ventral surface of the humerus to help distend the
cutaneous ulnar vein—which is where blood is generally drawn. After the
draw, they can hold a gauze sponge over the site until it stops bleeding.

Foot/leg extension
Because a raptor's feet are its most dangerous weapon the restrainer must maintain firm
control of both legs at all times and immediately communicate any loss of control to the
examiner. This is especially important during injections, blood collection, jess
application, or other procedures involving close work with the feet or legs. During such
procedures, extend one foot at a time to the examiner as requested. The leg should be
completely extended, which can be a surprisingly long distance in some birds. This will
keep the bird from being able to extend further to grab the examiner and also removes
much of the leverage from the bird's toe-actuating tendons thus weakening their ability to
grasp. The other leg should be folded inward to the breast and firmly held. Your partner
should not place their hands directly into the talons and should stand to the outside of the
foot when possible. This will keep them out of range of the other leg, should it break free.
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Chapter 7: Avian Anatomy & Physiology
It can be assumed that since you are working with birds, you probably have a special
interest in their biology and inner-workings. If so, you will find the anatomy and
physiology section of this book particularly fascinating. However, in addition to being an
interesting subject, an understanding of anatomy and physiology is essential to mastering
the arts of medicine and rehabilitation. After reading each of the following sections, take
time to commit to memory the clinical applications that are listed. If you do, you will get
more out of your experience in the clinic and will be more prepared to help the patients.

Integument
The integument includes all of the organs that envelop the bird's body; that is, feathers,
skin, beak, scales, and talons.
Function and characteristics
The skin has several functions, mostly in maintaining an optimal internal environment. It
acts as a barrier to keep life-sustaining substances (moisture) in and harmful elements
(germs, radiation, harmful chemicals) out. It also buffers the body against physical
damage (bumps and bruises), and helps maintain internal temperature. The skin can also
transport substances in and out of the body, though there is only a minimal amount of this
in birds. The integument can be modified to help in social and courtship interactions
(colored patches, special feathers) and in rearing young (bare skin for brooding, watercarrying feathers). And, of course, the adaptation of feathers is critically important for
locomotion (flight).
In addition to flight, feathers are also important in regulating body temperature. As
mentioned, they can also be useful for territorial, social, and nuptial displays. Some
feathers, such as bristles on the face and vent, are also adapted to keep certain areas of
the body clean of debris. Some feathers are designed to transmit tactile information (e.g.,
sense of touch, wind currents) to nerve receptors in the skin.
Areas of the body covered with feathers usually have very thin skin. The skin is so thin,
in fact, that water or alcohol can often be used to dampen the skin and render it nearly
transparent allowing you to view injuries, bones, and even organs! This being the case,
bird skin is prone to injury. The wrists of birds often need periodic treatment for
abrasions if they are actively flying in mews or cages that do not have adequate
cushioning on the walls. On the other hand, unfeathered areas such as the face and feet,
are usually thickened and cornified (contain more of the tough structural protein called
keratin), especially in raptors. This, of course, is to protect them from counterattacking
prey and from the environment.
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Feather anatomy

Barb
Hooklet
Distal barbule
Proximal barbule
Rachis

Figure 14: Microscopic
anatomy of the feather

Feathers are constructed of the special protein called keratin. This hard but flexible
protein is also present in fingernails, hair, scales, whale baleen, and even in our own skin.
The shaft of the feather is hollow with thin cross-struts that help resist crushing. All
feather types, except down, have two opposing vanes on each side of a shaft. The shaft of
a feather is called the rachis (pronounced RAY-kiss). The vanes can vary in shape
depending on the feather's purpose. Primary flight feathers, which are attached in the area
from each wrist outward to the wing tip, have a narrow leading edge and a broader
trailing edge to provide an airfoil for forward lift (thrust). Secondary flight feathers,
located from the wrist inward to the elbow, have broad vanes on each side of the shaft to
form a larger airfoil for vertical lift. Contour feathers, located all over the body, are
rounded and broad for repelling weather and streamlining the body.
Microscopic hooks within the vanes are the secret to a feather’s resilient, membrane-like
quality. The vanes of a feather can be separated into small strands which are called barbs.
Along these barbs are smaller microscopic projections called barbules. The barbules that
point towards the base of the feather (proximal) are grooved while those that point the
opposite direction (distal) have smaller microscopic projections called hooklets. The
hooklets latch into the ridge of the next barbule in a fashion similar to Velcro. This
creates the tight but flexible webbing of the vanes (see figure 1).10
Feather types and numbering
In total, there are five major types of feathers on all adult birds. A sixth type is present in
only certain species. Contour feathers are the most obvious type. They function to
streamline the body and act as a water resistant covering. Some contour feathers are
modified for flight (primaries, secondaries, retrices) and others are specially colored or
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shaped for display purposes. Other examples of modifications include the fluffy coating
and trailing edges of owl flight feathers for stealth, stiffness of woodpecker tail feathers
for bracing on tree trunks, and special shapes in many species for production of sounds
during displays (e.g., American woodcock, black turnstone, common snipe).
Flight feathers are numbered and although the numbers vary from species to species, they
are consistent among individuals of a species. When any of these feathers are missing or
broken, they usually leave a conspicuous “window” in the spread wing and, upon
examination, the empty socket or broken feather can be located and referred to by
number. The table and figure below demonstrate the numbering scheme of flight feathers.
Table 1: Flight feathers
Remiges

Primaries

Numbered from wrist outward
(usually 10)

Provide thrust for flight.

Secondaries

Numbered from wrist to elbow (16 in
eagles)

Provide lift for flight.

(wings)

Retrices

Tail feathers Numbered from center outward
(usually 6 on each side for 12 total)

Adjust pitch and yaw in
flight.

Semiplumes are similar to contour feathers except that their proximal end resembles
fluffy down and the vanes are thin and loose. They form a weather-seal around moving
joints such as the tail, the neck, the sides of the trunk, and the thighs.
Down creates dead air space for insulation. Down feathers do not usually have a shaft but
consist of a sprawling assortment of fluffy barbs connected to a stubby base. Hatchling
down (neossoptiles) is different from adult down in that it lacks barbules for the most
part. They also grow from all types of follicles before hatching and are later replaced by
other types of adult feathers coming in from underneath. The hatchling down often
adheres to the tips of the growing contour feathers and gives the bird a yellowish, fluffy
appearance as the bird matures to fledging age. Bald eagles retain their natal down on the
tips of their flight feathers throughout their first year until they molt the next Spring. The
presence of natal down "sprigs" on the tips of the flight feathers is a sure indicator of a
bird born in the previous breeding season.
Filoplumes are slender hair-like feathers which always grow in close association to
contour feathers. On some birds they protrude above the contour feathers (certain
passerines, cormorants). Their primary purpose appears to be to transmit tactile
sensations (vibrations, pressure changes) to sensory nerve endings at the feather's base.
This allows birds to feel despite their thick covering of feathers.
Bristles have a long stiff shaft with small barbs at the base. These feathers are located
around messy parts of the body such as the face and vent. They function to keep food and
debris from sticking to the skin and surrounding feathers. They also transmit tactile
sensations (vibrations, pressure changes) to nerves in their base and, in some species
(e.g., owls, kiwis, and whip-poor-wills), are used very actively for eating and foraging in
the dark.

Avian Care and Handling / 41

Powder down is a special type of feather that grows on the flanks of certain species (e.g.

Secondaries #1-16

Primaries #1-10

(numbered from wrist

(numbered from
wrist outward)
Retrices
(numbered 1-6 from center
outward on each side)

pigeons, herons). Although birds always have a talc-like powder that is produced from
breakdown of the downy elements of other types of feathers, this yellowish feather is
specifically designed for the purpose of emitting feather fragments. This powder may
supplement the waterproofing qualities of the feathers and seems to act as a parasiticide.

Primaries

Secondaries

Secondaries

Primaries

R10-R1

R1-R16

L16-L1

L1-L10

R6-R1

Retrices

L1-L6

Figure 15 Flight feathers and their numbering on the American bald eagle. Remiges (wing
flight feathers) consist of primaries and secondaries. Primaries are numbered from the carpus
(wrist) outward and secondaries from the carpus inward. Retrices are numbered from the
center to the outside.
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Feather care
Birds must constantly maintain their feathers to keep them healthy. They do so by
running each feather through their beak to zip the hooklets and barbules into alignment.
This action is called “preening.” While they are doing this they evict any lice or mites
that might damage the feathers. They also perform an action known as rousing when they
erect their feathers and shake vigorously. This realigns feathers and shakes out dust and
dead skin.
Additionally, birds must bathe regularly and oil their feathers with oil from the uropygeal
gland (commonly called the preen gland) located just above the base of the tail. It was
once thought that applying oil to the feathers helped make them waterproof and helped in
the production of vitamin D. We now know that the feathers are naturally waterproof by
microscopic structure and that vitamin D is not produced from the preen oil photodegrading on the feathers. The oil most likely acts as a conditioner to moisturize and
protect the proteins in the feathers to keep them pliable.
Feather growth
New feathers emerge from follicles in a sheath. As the feather lengthens, the sheath peels
away. A bird can replace a molted feather quickly given good nutrition. Stress or poor
nutrition can result in a weakened band in the feather known as a stress bar. These stress
bars can be difficult to differentiate from feather trauma. One way to help tell the
difference is to look at the rachis itself. If the rachis appears thin and brittle in the vicinity
of the bar, this could be due to an interruption in the growth process. Once full sized, a
feather is completely dead, even in the base. However, while a feather is growing, the
sheath, or “blood feather”, contains numerous blood vessels and nerves.
If damage does occur to a blood feather, the best remedy is to grasp the feather firmly
with forceps at the base and yank it out in a quick, smooth motion. The removal process
stretches and snaps the supplying artery which stimulates rapid hemostasis. If bleeding
continues after removal, apply pressure. Avoid cauterizing feather follicles since the
resultant scarring can impair normal feather regrowth.
Clinical Applications
•

Because feathered bird skin is generally very fragile and avascular, use care when
cleaning wounds and avoid using tight bandages or sutures. Also, avoid using
thick adhesive tapes directly on bare skin.

•

Wounds must be kept covered to prevent contamination and, equally important,
dehydration, particularly in smaller birds.

•

Birds who have lost feathers or who have been oiled or recently washed with
detergents are very susceptible to hypothermia. Keep them in a warm
environment for several days until the bird preens the feathers back to their
natural condition.
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•

Cutting, damaging, or even moving a growing feather (“blood feather”) is painful
to the bird and can result in serious blood loss or follicular damage if broken. If a
blood feather does break, it must be completely removed, base and all.

•

Birds missing remiges may not be able to break their fall. Do not place these birds
in mews with high perches unless the floor is sufficiently padded with sand or
boughs.

•

A bird will spend a lot of time preening if it is comfortable. If a bird appears
unkempt, it is likely very sick.

Musculoskeletal system
Function and characteristics
Bones serve primarily to support the body, allow attachment of muscles for movement,
and protect internal organs. Certain bones contain marrow for production of blood cells.
Bone tissue can also be used for storage of minerals, especially calcium and phosphorous.
Muscles are used for motion and balance and are the primary organs of heat production in
the avian body.13
To preserve lightness for flight, many avian bones are hollow with cavities that connect
with airsacs from the respiratory system. These types of bones are called “pneumatized”.
Because the bones contain air, they have thin walls and can be very fragile. This is why
restrainers must be very careful in how they restrain long bones such as those in the
wings. Another special feature of bird bones is that many of them, especially those in the
back, hips, and legs, are fused to increase rigidity for flight. Without this rigidity, larger
muscles would be required to prevent the body from flexing during flapping flight, which
would increase weight significantly.
Anatomy
The ends of a bone are the most vascular. They are the most rapidly growing part of a
bone and usually have the shortest healing time. However, fractures at the ends of a bone
can impair joint function. Daily mild physical therapy is recommended to prevent this or
the use of external fixation so that the bird can continue to use the joint while the bone
heals.
Bones have three major layers: the periosteum on the outside, the cortex, and the internal
endosteum layer. If a bone contains marrow, this will be within the center, or medulla, of
the bone. The periosteum and endosteum are the most viable, or living, part of the bone.
They supply nutrition and repair cells to the cortex.
Nutrition is very important for young birds or those that are repairing their bones. Use of
vitamin supplements is a must as is the feeding of foods rich in calcium. A proper
phosphorous balance must also be maintained as too much phosphorous can inhibit the
absorption and deposition of calcium. Young birds must also be kept warm to enhance
their ability to absorb calcium in the gut.
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The structure and cellular characteristics of muscle tissue vary depending on the function.
Muscles appear in three types in all vertebrates: skeletal (striated), smooth, and striated
cardiac. Skeletal muscle is the most prominent type of muscle tissue in the body (the
breast muscles alone comprise 20% of the body weight). Microscopically, skeletal
muscle cells are large, cylindrical, and connected end to end in parallel bands.
Connective tissues run between the fibers and bind them together in bundles and also
form an external sheath. An area of each fiber is connected to a motor nerve for
actuation. Skeletal muscles have the quickest response time and greatest vigor but tend to
have the most limited endurance.
Avian skeletal muscle contains primarily two types of fibers. Muscles that are used for
prolonged periods have predominantly dark fibers (dark meat in turkeys). The darkness
arises from a rich blood supply and high concentration of myoglobin, a protein that
allows for rapid delivery of oxygen and exportation of carbon dioxide produced during
contraction. These muscles, therefore, have very good endurance. Birds that do not rely
heavily on their wings have mainly light fibers (white meat in turkeys) in their wing
muscles. These birds have poor flight endurance and can only perform brief, but often
explosive, flights. Light fibers predominate in the breast of gallinaceous birds (pheasants,
chickens, quail, turkeys) that do not migrate and rely more on camouflage and short
flights for self-preservation.
The second major type of muscle tissue is smooth muscle. It is most prominent in the
gastrointestinal tract but is also present in the lining of the respiratory, excretory,
reproductive, and cirulatory systems. Smooth muscle cells are slender and spindle-shaped
averaging only a few tenths of a millimeter in length. Although they are slower in
response time than other types of muscle tissue, smooth muscle can exert a powerful
contraction for a much longer duration than other types of muscle.
Cardiac muscle is found only in the heart of vertebrates. Cardiac tissue is similar to
skeletal muscle tissue with cylindrical cells and alternating light and dark bands, but is
arranged in a web-like fashion. This interlacing of cells allows for rapid conduction of
nerve impulses. As you might guess, cardiac tissue has excellent endurance and strength
as well.
Musculoskeletal names
Pettingill’s Ornithology text and Ritchie, Harrison, and Harrison (listed at end of this
chapter) both have excellent figure of the muscles and skeleton of birds. The figure below
shows the skeleton of a bald eagle. A few commonly referred to muscles and bones are
described below:
Pectoralis (breast muscle) and supracoracoideus muscles. These muscle originates
along each side of the keel and run to the humerus on each side. The pectoralis muscles
are the most massive muscles on a bird’s body (up to 20% of total body weight).
Intramuscular (IM) injections are usually given in this muscle and its thickness can be
used as a rough measure of emaciation (see figure 12).
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Sternum (chest, breast). Large, shield-like bone that makes up the chest. It swings in
and out to expand and contract the thorax for breathing. It also protects the heart and
liver.
Coracoid. Connects from the cranial (forward) end of the sternum to the shoulder. It is
the main support for connecting the wing to the body. This bone is not present in
mammals and exists only as a small, vestigial process on the human scapula.
Clavicle (wishbone). Spans in a semicircle from one shoulder to the other to prevent
axial compression and to support the crop. It is smooth and bowl-like in the vicinity
where the crop rests against it.
Scapula (shoulder blade). In birds the scapula is long and narrow and runs along the
back, just beside the spine. They primarily stabilize the shoulders from forward and
backward motion. The area between the scapula, sometimes used for subcutaneous fluids,
is called the interscapular area.
Humerus (upper wing). Connects from the shoulder to the elbow. This bone is
pneumatized.
Ulna and radius (forewing). Contain marrow in many birds. Connect from the elbow to
the wrist. The radius is of utmost importance in stabilizing the end of the wing from
rotation.

1
2

3

Scleral ossicle (removed
from eagle skull)

Figure 16: Raptor skulls. 1) American bald eagle (H. leucocephalus) 2) Redtail hawk (Buteo jamaicensis) 3) Western screech owl (Otus asio). Notice that
the owl lacks the supraocular ridges of the other two species and instead has
tubular-shaped scleral ossicles to protect the vulnerable eyeballs. The farforward, protruding nature of the eyes that is normal in owls is likely a major
factor contributing to the relatively high frequency of eye injuries resulting from
collisions with automobiles.
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Bones of the wing:
Phalanges of major digit
Distal
Proximal
Carpometacarpi
(major & minor digits)
Alular carpometacarpus
Radial carpal
Ulnar carpal
Ulna
Radius
Humerus
Scapula
Coracoid
Clavicle
Bones of the skull & neck:
Scleral ossicle
Orbit
Maxilla
Mandible
Cervicle vertebrae (14)

Bones of the trunk:
Thoracic vertebrae (7) (not shown,
2 are fused into synsacrum)
Vertebral ribs
Sternal ribs
Sternum
Keel
Synsacrum
Pubis
Pygostyle
Free caudal vertebrae (6)

Shoulder
Elbow joint
Carpus (wrist)

Bones of the Leg:
Femur
Ankle joint
Tibiotarsus
Tarsometatarsus
Stifle (knee) joint
Phalanges
numbered distally as 1-2 for the hallux, 1-3 for
digit II, 1-4 for digit III, and 1-5 for digit IV.

Figure 17: Skeleton of
the American bald eagle

Carpals (wrist bones). Birds have two carpals in each wrist: the ulnar carpal and the
radial carpal. These bones provide support for tendons that operate the wrist.
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Carpometacarpus and phalanges (hand and fingers). Three fingers make up a bird's
“hand,” the major digit, minor digit, and alula. The alula is a mobile finger, like our
thumb, and functions to elevate a flap of feathers along the leading edge of the wing.
These feathers, called the alular quills, keep the wing from stalling at high angles of
attack (as during slow flight for landing) by forcing the air flow across the back of the
spread wing. The major and minor digits are fused and act as an attachment for the
tendons that spread the wing and for the primary flight feathers.
Ribs. There are two types of ribs in birds: the sternal ribs which reach dorsally from the
sternum, and the vertebral ribs which reach ventrally from the vertebrae. The ribs meet to
form a line of joints along each side of the thorax. These joints allow the flexibility
necessary for the sternum to swing in and out for breathing. Spurs called uncinate
processes provide attachment for the costal muscles that expand and contract the thorax
for breathing.
Femur (thigh). Connects from the hip to the knee. Pneumatized in some birds (bald
eagles) and contains marrow in others (chickens).
Tibiotarsus (shin, TBT). The tibia and fibula in birds are fused to form this single bone
that runs from the knee to the ankle. Sometimes we abbreviate the tibiotarsus as TBT.
Tarsometatarsus (hock, TMT). This bone is technically a component of the foot since it
runs from the ankle to the toes. In diurnal birds of prey, the end of the bone has three
large condyles for attachment of the toes. The hallux (back toe) slides in a groove along
the back of the tarsometatarsus. The tarsometatarsus can be abbreviated as TMT.
3
4

3
2

Right

4

Left
1 (hallux)

Figure 18 Numbering of bird toes
Tarsal phalanges (toes). The toes are numbered starting with the hallux (back toe) and
working around from instep to outside. See figure 18. Most bird species have four toes,
some have three, and a few have two. Each toe is comprised of separate bones, called
phalanges (fuh-LAN-jeez; singular: phalanx, FAL-lanks). The first toe has two phalanges,
the second has three, the third has four, and the fourth has five. There is great variety in
how the toes are attached to the foot but most birds have three toes pointing forward and
a hallux pointing backward. In owls, cockatoos, parrots, and woodpeckers, the feet are
zygodactyl (ZIE-go-DAK-till) (toes 2 and 3 point forward, 1 and 4 point backwards). In
the owl, the second toe is able to rotate from the forward to the backward position. For a
thorough review of toe arrangements and adaptations, refer to Pettingill.10
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Synsacrum (hips, lumbar region, lower back, rump). The bones of the lumbar region
(lower back) and the ileum, ischium, and sacrum (hips) are fused in birds to form the
rigid synsacrum (sin-SAY-crum). It shields the kidneys and gonads and provides large
areas for attachment of thigh muscles. Fractures of the back often occur just forward of
the synsacrum when a bird sustains a hard collision. This is because it is one of the only
semi-flexible regions in the avian spine.
Clinical Applications
•

Because the long bones are often hollow and, therefore, fragile, please use care
when restraining the wings. Be sure to keep them from flapping their wings
against tables, doors, etc.

•

Baby birds must be kept warm so that they can effectively absorb calcium and
grow strong bones.

•

Special catheters (intraosseous catheters) can be placed in non-pneumatized
bones, such as the ulna, for aggressive fluid therapy.

•

The breast is the major site for intramuscular injections. Alternate sites include
thigh or epaxial muscles (those that run along the spine).

Digestive System
Function and characteristics
The digestive system transports food and water into the body, breaks it down, and
absorbs the released nutrients into the blood stream. Unusable portions and some
metabolic wastes are excreted into the gut and then transported out of the body. In order,
these steps are referred to as ingestion, digestion, absorption, and elimination. The basic
layout and function of raptor’s digestive system is similar to ours. The only major
difference is in the structure of the stomach and the presence, in some species, of a crop.
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Ingestion
(beak, tongue, cervical
esophagus)

Storage (crop)

Further Digestion

Digestion
(proventriculus,
ventriculus)

(pancreatic and gall
bladder secretions into
the intestine)

Absorption (intestine)

Elimination (cloaca)

Figure 19: Digestive Flow-Chart

Ingestion
Food is prepared for ingestion by the beak and feet, particularly in raptors who use their
sharp talons and beak for shredding their prey. Birds do not generally chew their food.
Saliva and mucous secreted in the mouth moistens the food. Moistening helps in thawing
frozen food, lubricates it to protect the linings of organs, and softens it for easier
digestion. Salivary enzymes do not play as important a role in digestion as they do in
people. Rearward pointing barbs on the tongue and palate help in directing food into the
pharynx for swallowing. Peristaltic action then takes over to transport food to the crop, if
one exists, for storage, thawing, and moistening.
The crop allows prey species, such as quail, to eat and store large amounts of food in a
short amount of time so that they can minimize their exposure to predation. For predatory
birds, who usually find large amounts of food at irregular intervals, the crop allows them
to eat as much as several days worth at a single sitting and digest it slowly.
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Cervical esophagus
Liver (2 lobes)

Crop
Proventriculus
(hidden under liver)

Duodenum and
pancreas

Ventriculus (gizzard)

Small intestine
Large intestine
(hidden behind
sm. Intestine)
Cloaca and vent
Figure 20 Digestive tract of
the American bald eagle

Cloaca

Large intestine

Kidney

Lung

Syrinx

Trachea

Tongue
Glottis
Esophagus
Crop

Thoracic esophagus
Heart
Liver

Small Intestines

Pancreas

Ventriculus

Proventriculus (concealed by liver)

Figure 21: Viscera of the American bald eagle (Haliaeetus leucocephalus)
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After eating, slow, regular waves of contraction ripple down the esophagus, through the
crop, and into the stomach to meter in a bit of food at a time. This action is evident when
you see an eagle in the mews shrug its shoulders with a full crop. Sometimes very
vigorous shrugging, or even brief regurgitation, is necessary to reposition large food
items for passage into the stomach.
The beak contains nasal passages that communicate with the mouth through a cleft,
called the choana, in the roof (palate) of the mouth. The palate of birds is inflexible and
seats tightly against the tongue and glottis (opening to the trachea) when the mouth is
closed. As a result, resting birds do not generally breath with their mouth open unless the
nasal passages are clogged or they are in respiratory distress. There is a system of bones
in the tongue and glottis called the hyoid apparatus. The hyoid apparatus supports the
floor of the mouth, the opening to the trachea, and the muscles that allow movement of
the tongue and throat. Rearward-pointing, stiff bristles aid in manipulating food into the
gullet.
Few taste buds are present in birds.9,10 They are not expected to have a very broad range
of tastes. Birds that eat foods with a variety of flavors (e.g., omnivores, fruit-eaters) or
that have good olfactory (smell) capabilities are suspected as having the best tasting
capabilities. Much of a bird's selectivity in feeding is suspected to be from visual and
tactile (touch) information. The beak is replete with many types of touch sensors.15
Birds have several pairs of salivary glands located around the oral cavity and pharynx. A
salivary duct is usually visible at each corner of the mouth in eagles.
The esophagus begins just behind the glottis. The esophagus is divided into three
portions: the cervical esophagus, crop, and thoracic esophagus. The crop can be of a
simple spindle-shaped design (robins, finches, cormorants), unilobe-shaped (chicken,
eagle, parrot), or bilobe-shaped (pigeon), or can be non-existent (owls). Remember that
the esophagus tends to lay on the right side of the neck. Therefore, it is usually easier to
pass a feeding tube if you insert it into the left side of the beak and aim it towards the
right side of the throat.
Digestion
The stomach is located along the left of the body and is often palpable in the forward part
of the abdomen. A bird’s stomach is divided into two parts, the proventriculus, which
secretes digestive juices, and the ventriculus or gizzard, which performs mixing and
crushing. Birds that eat large amounts of protein have a well developed proventriculus
since protein requires enzymatic action for digestion. These birds have a large, thinwalled, sac-like gizzard for mixing. Birds that eat large amounts of plant material and
seeds have a well developed ventriculus and an underdeveloped proventriculus. This is
because stomach enzymes (pepsin) have little effect on starch and cellulose so that
muscular action is required to break the material up and allow pancreatic, intestinal, and
biliary enzymes to work on it. In contrast, the ventriculus in these birds is generally
thick-walled and muscular. In birds that eat seeds, the gizzard may contain small stones
to aid in the cracking and crushing process and the muscles will be very well developed.
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Figure 22: Upper GIT Lining in the American bald eagle (Haliaeetus leucocephalus).
The esophagus enters from the right, the proventriculus is in the center, and the ventriculus
is at the left. Notice the smooth, distensible mucosa of the esophagus and ventriculus
contrasted against the spongy, glandular texture of the proventriculus. In many species the
ventriculus is also coated by a thick layer of yellow kaolin.

Distention of the crop and stomach causes a reflex stimulation that initiates release of
hydrochloric acid (HCl) and pepsinogen in the proventriculus. Pepsinogen is a proteindigesting enzyme that works most effectively at a low pH. The hydrochloric acid, then, is
not used to dissolve the food, but to lower the pH so that pepsinogen can do its work. The
pH of the stomach contents in some birds of prey may be as low as 1.5, or about 200-300
times more acidic than in humans. Slow peristaltic waves increase in frequency and
duration to mix and massage the food and digestive chemicals. Partially digested food
passing into the small intestine causes another reflex stimulation of the proventriculus to
release even more peptic enzymes. Mucous protects the stomach lining from selfdigestion and from injury from sharp food particles.
A sphincter at the lower end of the stomach keeps undigested material from exiting the
stomach. This sphincter is particularly selective in carnivorous and omnivorous birds
(raptors, crows, seagulls). At the end of the digestive cycle, these particles are
compressed into a pellet, or casting, and regurgitated. The time from ingestion to pellet
casting, is referred to as the meal to pellet interval (MPI). MPI for eagles is often about
eighteen hours but can vary according to several factors. Research has shown that, for
owls at least, the presentation of a new meal does not encourage egestion of a pellet
(shorter MPI). In fact, owls may eat a second meal on top of a previous one and appear to
have greater digestive efficiency in such situations.3 I have observed eagles to loose their
appetite shortly before egestion of a pellet only to have the appetite return immediately
after casting. Anything containing keratin (fur, feathers, heavy scales) or chitin (crab
shells) is not digestible and forms a pellet. Bone is usually digested in hawks and eagles
but commonly appears in owl pellets. This may be due to a less acidic stomach
environment or perhaps because of less preparation by a crop since owls do not have one.
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Figure 23: Castings egested from
eagles. The left pellet contains mostly
spruce needles, the center one was
produced after eating a feathered bird,
and the rightmost pellet is comprised
of fur from eating a rabbit. The scale at
the bottom is in centimeters. The pellet
at right may seem large, but it is
normal for meals that contain so much
hair.

Absorption
The small intestine is divided into three parts: the duodenum, the jejunum, and ileum.
The duodenum is distinguished as the area beginning at the stomach and terminating at
the last bile duct. Bile is excreted into the duodenum from the liver and gall bladder.
Bicarbonate (adjusts pH) and digestive enzymes are secreted from the pancreas. There
does not appear to be common bile and pancreatic ducts in birds as there are in mammals.
In eagles the duodenum is very long and coiled, presumably to allow for more thorough
pH adjustment and enzymatic action in the ingesta before it enters the jejunum. The
jejunum and ileum are nearly indistinguishable from each other. Along the entire length
of the small intestine, the internal space, or lumen, is convoluted and replete with fingerlike projections called villi. The villi serve to increase surface area for absorption. The
villi are covered with a thin layer of cells which have projections on their membranes
called microvilli. The microvilli absorb nutrients, in the form of water, salts, simple
sugars, fats (glycerol and fatty acids), amino acids, and vitamins into the blood stream or
lymphatic vessels. The entire intestine is also lined with mucous glands and other glands
which secrete enzymes and coenzymes (enzymes which combine with other enzymes to
become an active unit; enzyme-helpers).
With regular, coordinated contractions, the stomach squirts digested food into the
intestine. Upon contact with the lining of the intestine, hormones present in juices from
the stomach initiate secretion of enzymes from the gall bladder and pancreas. The gall
bladder stores and concentrates bile from the liver by absorbing excess water before
delivery to the duodenum. Birds who do not eat fats regularly often do not have a gall
bladder (e.g. absent in pigeons). Bile breaks down fats and neutralizes acid from the
stomach (raises pH to about 7 or 8) for optimum performance of intestinal enzymes.
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Enzymes released by the pancreas break down all three major types of food materials:
proteins, sugars, and fats. Some pancreatic enzymes work as coenzymes; intermediary
carriers which transport nutrient molecules through the intestinal wall by attaching to
them and providing a site of recognition for cells in the wall to pull the nutrients out.
Several inactive enzymes from the pancreas and the intestine combine to form active
units. The reason for requiring two separate components from the intestine and the
pancreas is to avoid digestion of the secretory organs themselves.

Figure 24 Comparative digestive systems of (left to right) turkey, great horned owl, redtailed hawk, and human
Veins from the intestines and lower body come together and enter the liver at its caudal
portion as the hepatic portal vein. The liver consists of two large chocolate-brown lobes
and occupies most of the space of the thoracic cavity. The hepatic portal vein breaks up
and filters through the liver. At the cranial portion of the liver, these veins reemerge into
the caudal vena cava. The liver removes and stores toxins. It also converts and stores
nutrients for regulation to the body as it needs them. Most notably it regulates the release
of carbohydrates (sugars). The liver also produces bile, in part from the breakdown of old
red blood cells, and converts nitrogenous metabolic wastes from ammonia to urea and
uric acid for elimination by the kidneys.
At the junction of the small and large intestines are a pair of pouches. In some birds they
are greatly elongated10 (waterfowl, chickens, owls) while in others they are vestigial
(crows, eagles) or non-existent (parrots and other psittacines).9 The large intestine is
relatively short in birds and terminates at the cloaca. It is larger in diameter than the small
intestine and, unlike the mammalian large intestine, is smooth and straight. The ceca
absorb water and can retain ingesta rich in cellulose, such as plant materials, for further
digestion by bacteria to release nutrients. This is why the ceca are generally longer in
herbivorous birds (such as chickens and geese). When emptied, the ceca produce very
odorous dropping, usually different in appearance than a bird’s normal excrement. Water,
vitamins, and salts are further absorbed in the large intestine.
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Elimination
The avian cloaca is the terminus of the digestive, excretory (urinary), and reproductive
tracts and opens through a single sphincter called the vent. The cloaca continues the large
intestine’s role of water absorption and briefly stores waste products before defecation.
The cloaca consists of three chambers: the coprodeum, urodeum, and proctodeum. A pair
of ureters enters on the dorsal surface of the urodeum. The vagina in females is located
on the left side of the urodeum just cranial of the ureters. Two ductus deferens empty into
the male's urodeum just cranial the ureters. In young birds (up to one year old with bald
eagles), the proctodeum may contain the opening to a fourth chamber, the bursa of
Fabricius, which helps in the development of a young bird's immune system. The
proctodeum is able to be everted, or turned inside-out, during defecation and copulation.
In addition, a phenomenon known as “cloacal imbibement” occurs in which material can
be drawn into the cloaca from the surface of the vent. This sucking action probably helps
keep the vent clean and has been shown to aid in immune-development by bringing
external antigens into the bursa for contact with lymphocytes. In addition, it may be
important in directing semen to the vaginal opening following copulation.
Bird droppings consist of three components: feces, urates, and sometimes a clear, liquid
urine portion. Feces empty into the proctodeum from the large intestine. Urates and urine
empty from the ureters into the urodeum and consist of metabolic wastes from the
kidneys. Urates are a concentrated form of urine having gone through additional
processing in an effort to conserve water. As the urates travel to and are stored in the
cloaca, moisture is absorbed causing uric acid contained in the urates to crystallize and
precipitate. The resulting, final form is a white semi-solid that is universally visible in
bird droppings. Urates should always be white. Yellow or greenish colors can indicate
liver or kidney disorders or heavy metal toxicosis.
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Bursa of Fabricius
(juveniles only)
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Vas Deferens in males

Urodeum

Opening to Ureter
Figure 25: Cloaca of the American bald eagle, longitudinal cross-section as viewed
from the right side. Raptors in general have a very large, bladder-like coprodeum. In
eagles, the bursa appears to regress by about 12 months of age. Although this diagram
gives the impression of a rigidly defined structure, in reality the urodeum, proctodeum,
and vent are very dynamic organs. The urodeum can be everted during mating and
oviposition. The proctodeum everts significantly during defecation. In addition, a
phenomenon known as “cloacal imbibement” occurs in which material can be drawn into
the cloaca from the surface of the vent.

Clinical Applications
•

Know the major organs of the digestive tract, their order, and basic function.
These include the esophagus, crop, proventriculus, ventriculus, small intestine,
liver, pancreas, large intestine, and cloaca.

•

When gavage-feeding, make sure that you do not put the tube into the bird’s
glottis. Insert the feeding tube into the left side of the beak and aim it towards the
right side of the throat.

•

Since most birds (except pigeons and doves) need to tip their head back for
drinking, keep the water bowl at about head-height on the cage door.

•

Most birds have very specific dietary needs. Often, well-meaning rescuers will
offer birds an inappropriate diet such as seed or bread. If you are ever unsure
about a bird’s diet, ask a licensed rehabilitator or veterinarian.

•

Feces are your diagnostic friend! Get acquainted with them—don’t be shy!
Report any abnormalities in dropping appearance or frequency.
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Cardiovascular System
Functions
The cardiovascular system is the network of blood vessels in the body with the heart as
its primary organ. The cardiovascular system's primary function is to distribute blood
which carries the oxygen, water, and nutrients that the body’s cells need. The
bloodstream also removes CO2 and cellular wastes to the liver, kidneys, and lungs for
elimination, conversion, or recycling. Blood can also carry hormones, which act as
chemical messages, between different parts of the body, transports immune cells and
antibodies, and distributes heat.
Anatomy and Physiology
Blood
Blood is comprised of four basic components: red cells, white cells, platelets, and plasma.
Unlike most other vertebrates, all avian blood cells contain a nucleus. This makes it
impossible to use automatic counters in blood analysis—all blood counts are performed
manually. When a sample of blood is centrifuged, red cells show up prominently as a
solid red column and they usually make up about 42% of the total blood volume. This
percentage is also referred to as the packed cell volume (PCV) or hematocrit and can be
used to assess anemia. White cells normally make up about 0.5% of the blood volume
and show up in a centrifuged sample as a thin buffy layer, often called the “buffy coat.”
Because the white cells are less dense than red cells, the buffy coat always appears just
on top of the red cell layer. Platelets (cells that help in blood clotting) make up an
extremely small fraction of the blood. Plasma comprises the rest of the blood volume.
Red cells transport oxygen from the lungs to tissue cells and transport carbon dioxide
(CO2) away from tissue cells to the lungs. Leukocytes (white cells) fight pathogens.
There are five types of white cells in birds: heterophils, eosinophils, basophils,
lymphocytes, and monocytes. Each of these has particular characteristics that help fight
different types of pathogens at different stages during an infection. Platelets clot the
blood where damage to vessels occurs. They help seal in the damage to prevent blood
loss and penetration of pathogens. Calcium EDTA or heparin is often present in blood
tubes to prevent the action of platelets in clotting the blood before it is analyzed.
Plasma
Plasma is the solution of water, salts, minerals, vitamins, fatty acids, proteins, and
carbohydrates that acts both as a transport medium for the blood cells and also as a
source of nutrients and immune components for all the cells in the body. Plasma makes
up about 57% of the blood volume and appears as the large, uppermost clear layer in a
centrifuged blood sample. Volume will vary according to the hydration status since the
serum consists primarily of water. A dehydrated bird will have a smaller serum portion
which will, in turn, cause the red cell layer to appear thicker. For example, a bird whose
PCV is 42% will not be considered anemic if it is hydrated. The same reading in a
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dehydrated bird will be falsely elevated—the PCV may actually be in the 30’s if the bird
were hydrated. Color may become milky if the serum is loaded with fats (referred to as
lipemia). This will occur if the bird has eaten recently or if there is a problem with the
liver. The color may become reddish if the red cells are rupturing and releasing their
hemoglobin. This will occur if too narrow a gauge of needle is used or the sample is
mistreated (long collection times, resting at room temperature too long, squirted through
a needle too hard). For microscopic characteristics, refer to Campbell's Avian
Hematology and Cytology listed in the references section at the end of this chapter.
Heart and vessels
The heart provides the pressure for moving blood throughout the body. The avian heart is
four chambered, made of striated cardiac muscle, and is very similar to the human heart.
Aside from some differences in pacemaker tissues and controls, about the only major
difference is that the aorta bends to the right instead of to the left as in humans.
Blood returns to the heart from the body through the vena cava and enters the right
atrium. The inlet closes and the atrium contracts forcing the blood into the right ventricle.
This can be heard using a stethoscope as the first part of the heartbeat in mammals, but
avian heartbeats are usually too rapid to distinguish atrial and ventricular contractions.
The atrioventricular valve closes and the right ventricle contracts to force blood out into
the pulmonary artery to the lungs. The pulmonary artery breaks into smaller and smaller
vessels until the walls are only one cell thick. In these capillaries, carbon dioxide is
dropped off from the red cells and oxygen picked up. Blood leaves the lungs by the
pulmonary vein to the left atrium of the heart. The cycle described above of atrial
contraction followed by ventricular contraction is repeated to force the blood into the
aorta which branches into other major arteries to distribute the oxygen-rich blood to the
rest of the body. The right and left sides do not beat separately but the wave of
contraction that passes through the heart does start near the right atrium thus the left half
does lag slightly behind the right. The left side of the heart is larger than the right to
provide more volume and power as blood leaving the left side must be propelled
throughout the whole body. The right side is smaller because it only pushes blood to the
lungs for oxygen-carbon dioxide exchange. On cross section, the left ventricular wall is
usually about four times thicker than the right. This unequal size between the halves of
the heart is responsible for its lopsided appearance.
The heart rate in birds is generally very fast and can change very quickly according to
physical and psychological factors. For instance, a normal eagle's heart rate might range
between 120 beats per minute (BPM) for a calm patient to 300 BPM for an excited
patient, depending on their reaction to being handled during an examination. Also, this
rate can jump from 120 to 300 instantaneously as when a hood is removed and the bird
becomes suddenly excited.
Arteries carry blood away from the heart. Usually they carry oxygen-rich blood but the
pulmonary artery is an exception since it carries oxygen-depleted blood from the heart to
the lungs. Arteries are thick and muscular with a narrow lumen (interior space) and
generally do not contain valves. Smooth muscle tissue in the walls helps in withstanding
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the pressure of the blood from the heart and can relax or contract to vary the interior
lumen and, thence, assist in managing blood pressure.
Major arteries include the aorta which emerges from the left ventricle, bends toward the
bird’s right and descends. Two major branches emerge from the aorta near the heart
called the right and left brachiocephalic trunks. From these branch the pectoral, axillary,
and carotid arteries which supply blood to the pectoral muscles, wings, and head,
respectively. Further down the aorta arise the celiac and mesenteric arteries, which
supply the digestive tract, and slightly further the external iliac and ischiatic arteries for
the pelvic area and the legs.
See Ritchie, Harrison, and Harrison for anatomical diagrams. <ADD DIAGRAMS>
Blood proceeds from the arteries into smaller passages called capillaries. Capillaries are
microscopic blood vessels that form a bridge between the arteries and veins. Body tissues
are riddled with these tiny vessels. Arteries branch into smaller and smaller vessels until
blood cells slow down and pass through the capillaries, often in single-file arrangement,
so that every cell in the body has contact with them for exchange of gases, nutrients, and
wastes. Blood leaving the capillaries is slow and depleted of oxygen and nutrients. It also
carries the wastes dumped into it by cells around the body.
Veins carry blood back toward the heart. Usually they carry oxygen-depleted blood but
the pulmonary vein is an exception since it carries oxygen-rich blood from the lungs to
the left atrium. Veins are thinner and weaker than arteries, have a large lumen (interior
space) and often contain inner folds that work as valves to prevent backflow between
heartbeats.
There are two unique venous networks in the avian body that allow the liver and kidneys
to perform filtering and metabolic processes. Blood emptying from the gut branches into
the liver through the hepatic portal system. As blood passes through the hepatic portal
system, old red cells are dropped off at the liver for dismantling and recycling. Here too
nitrogenous wastes are converted to forms for elimination in the kidneys and sugars and
other nutrients are picked up and converted or stored for later distribution.
Blood emptying from the legs and abdomen may enter the renal portal system to be
diverted through the kidneys. In the renal portal system, nitrogenous wastes, and excess
water, salts, and minerals are excreted. The renal portal system is a special adaptation of
birds and reptiles and is particularly activate in times of dehydration (low fluid volume)
or elevated nitrogenous waste levels (during digestion).
Veins commonly used in blood collection are the medial metatarsal (runs along the instep
of each foot), the cutaneous ulnar (follows the humerus and crosses the ventral elbow),
and the right jugular (along the right side of the neck).
Major veins are illustrated in Ritchie, Harrison, and Harrison. <DIAGRAMS>
Lymphatic system
The lymphatic system is a network of vessels that are very similar in construction to
veins. This network conducts lymph throughout the body. Lymph is similar to plasma
and contains lymphocytes, plasma proteins, electrolytes, lipids, and hormones, but does
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not contain platelets or red blood cells. Lymph is a very important part of the immune
defense. The lymphatic network starts as “dead end” vessels and nodes which are
distributed throughout the body, especially in the viscera. Branches of the system join
and widenings and valves form lymphatic “hearts” which slowly pump the lymph toward
the circulatory system. It is actually primarily the motion skeletal muscles which force
the lymph onward. The lymphatic system empties into the blood stream through the vena
cava near the heart.
In addition to the lymphatic vessels, three major lymphatic organs exist: the thymus,
bursa of Fabricius, and the spleen. These tissues give rise to and store T-lymphocytes and
B-lymphocytes. The bursa is particularly important to development of the immune
system. It is located in a pouch that arises from the proctodeum above the vent. In young
birds, a phenomenon known as cloacal imbibement (“cloacal drinking”) occurs which
transports debris from the environment into contact with the bursal tissue. This allows
programming of B-lymphocytes which carry the “memory” of the immune system.
Lymphocytes arising from the tissue of the thymus (T-cells) appear to function
differently from those arising from the bursa of Fabricius (B-cells).13 Later, the bone
marrow takes over producing most of a bird’s lymphocytes. Secondary lymphatic tissues
include the spleen, bone marrow, and lymph vessels and nodes.9 The spleen is located
along the dorsal surface of the stomach and is important in the storage of lymphocytes.
Because many bones are hollow, birds have considerably less marrow than mammals.
Clinical Applications
•

Sites for blood collection include the medial metatarsal vein (inside of foot), the
cutaneous ulnar vein (ventral surface of humerus and elbow), and the right jugular
vein.

•

Be careful when collecting and handling blood samples. For eagles, try to use 22
or 23 guage needles, use 25 for smaller birds. Try to get samples smoothly and
quickly. When squirting blood into a collection tube, remove the needle from the
syringe. Gently rock sample tubes versus shaking them.

•

Avoid injections in the legs or rear portions of the body since the renal portal
system may excrete substances rapidly from these regions before they reach
general circulation. Also, some drugs (e.g. aminoglycoside antibiotics) can
damage the kidneys if they are not diluted into the general circulation prior to
entering the portal circulation.

•

The Packed Cell Volume is a good indicator of anemia but must always be
interpreted in light of the animal’s hydration.

Respiratory System
Functions
The respiratory system consists of the lungs, airsacs, and trachea and is responsible for
drawing fresh air into the body, exchanging oxygen and carbon dioxide, for expelling
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used air from the body, and for cooling the body. To a limited degree, the respiratory
system also controls pH of the blood by regulating the amount of carbon dioxide
dissolved in the blood stream.
Anatomy and Physiology
Air first enters the bird’s body through the nares, or nostrils. The nares take on different
forms depending on the family. Petrels and albatross have tubular extensions of the nares
giving them the name “tube-nose swimmers.” Other birds, such as raptors, have a fleshy
covering of the nares called the cere. Ravens and their relatives have stiff bristles
covering the openings, pigeons carry fleshy bulges called opercula, and vultures have
large unprotected nares.
Several folds and chambers exist in the beak and head of most birds. There are also sacs
extending from the nasal passages into the head, around the eyes, and down the neck.9
Most of the bones of the head are spongy in cross-section and can communicate with the
nasal passages. As with humans, paired eustachian tubes run to the inner ears. The
choana opens from the floor of the nasal passages and allows air to pass into the glottis.
The glottis is located in the base of the tongue and forms two flaps over the trachea
which hinge open and closed from their rostral (forward) margin. You can easily see the
glottis opening and closing when a bird holds its mouth open. Normally, the glottis is
sealed tightly against the choanal slit on the roof of the mouth even when the beak is
partially opened.
The trachea is a flexible tube made up of connected cartilage rings. The rings keep the
trachea from collapsing. Unlike mammals, the tracheal rings in birds are complete (in
mammals, they are C-shaped to allow some expansion and contraction). At the lower end
of the trachea it divides into two smaller tubes called bronchi. Birds do not have vocal
cords in their larynx as humans do, but instead have an organ called the syrinx. The
syrinx is located in the chest where the trachea divides into two bronchi. A stiff
membrane protrudes into the syrinx and sound is produced when this membrane vibrates,
not unlike the reed in a clarinet. Muscles along the outside of the syrinx adjust length and
tension to produce different pitches. The syrinx in raptors tends to be simple and not able
to produce as wide a variety of sounds as, say, the syrinx of a raven or songbird, which
may have numerous thick strands of muscles at varying angles around the syrinx. The
bronchi divide into secondary bronchi and then parabronchi from which arise the air
capillaries which is where gas exchange takes place. In most birds, including raptors, a
secondary bronchus passes directly into the abdominal and caudal thoracic airsacs on
each side, the opening of which (called the ostium) can be visualized during necropsy.
Bird lungs do not expand and contract and do not have blind balloon-like alveoli as our
lungs do. Instead, their lungs are fixed in size and have tiny air passages called
parabronchi riddling them. This gives them a spongy appearance and allows for as much
as ten times more surface area for gaseous exchange as that of the human lung.7 A
complex system of valves controls airflow through theses passages during the breathing
cycle.
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Since the lungs are of fixed volume, air sacs perform the expanding and contracting
necessary for ventilation (breathing). Air sacs are paired throughout the body and extend
into pneumatized bones in some areas. Airsacs are made up of thin, filmy membranes that
divide the body cavity into segments. They are named for the body segments or bones
they occupy. Refer to figure 24 for layout. The abdominal air sacs lie along each side of
the abdominal organs (intestines), the caudal thoracic airsacs lie along each side of the
liver and stomach, and the cranial thoracic airsacs lie along the heart lungs. Another
unpaired airsac, the interclavicular air sac, takes up the remainder of the upper chest and
has extensions into the sternum, shoulder bones, humeri, and even the ribs and spinal
column.
In understanding the complexities of avian ventilation, it helps to recognize that there are
two general systems at work: the neopulmonic (“new breathing”) system and the
paleopulmonic (“old breathing”) system. The more athletically inclined species have a
greater development of the neopulmonic system while “older” species, such as loons, rely
more upon a paleopulmonic system. The paleopulmonic system is would be similar in
cycling to that of mammals: air passes through the lungs into the airsacs on inspiration
then back into the lungs and out on expiration. The neopulmonic system allows for a
more complex cycling which is detailed below. The reason it helps to understand the
presence of two systems is that they function simultaneously allowing, for instance, such
processes as panting without hyperventilating. It can also explain the disparities that
occur with different patients or species under the same gaseous anesthetic conditions.
The avian breathing cycle can be somewhat oversimplified into four steps. Let’s follow a
single breath of air through the system: On inspiration, we pass through the nasal
passages, glottis, trachea, bronchi, and straight through the lungs (passages called the
parabronchi) into the abdominal and caudal thoracic air sacs. On expiration, we move
into the lungs and through the air capillaries. On the second inspiration, we empty from
the lungs into the cranial thoracic, cervical, and interclavicular air sacs. On the second
expiration, we pass directly into the bronchi and out through the trachea. Remember that
this is an oversimplified view since simultaneously during one breath, another breath is
being processed. Also, not all of the air follows this flow. In other words, while most of
the air from the abdominal airsacs passes into the lungs and forward airsacs during
expiration, some of it will simply pass back into the trachea and out, or directly into other
airsacs without contacting the air capillaries. The percentage that enters the different
areas will change depending upon the respiratory system’s primary concern at the time
(e.g. cooling or ventilating). Valves in the parabronchi and secondary bronchi control the
flow.
Lacking a diaphragm, birds expand and contract the air sacs by swinging the breast in
and out in a bellows-fashion hinged at the upper sternum. The ribs are jointed and carry
special tabs called uncinate processes along their caudal edges where muscles attach for
expanding and contracting the body cavity.
Blood low in O2 and high in CO2 enters the lungs from the heart through the pulmonary
artery and divides into smaller arteries and finally into blood capillaries. Gases are
exchanged where the capillaries cross air capillaries of the parabronchi. In the
neopulmonic parabronchi, blood flows at right angles to the airflow, which greatly
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enhances exchange efficiency. This arrangement is called a crosscurrent exchange
mechanism. In the paleopulmonic parabronchi, which comprise at least 75% of a bird’s
lung, the airflow and bloodflow are directly opposite. This is called a countercurrent
exchange, and is even more efficient than the crosscurrent exchange. Oxygenated blood
flows into larger vessels and returns to the heart by the pulmonary vein for distribution to
the body.

Figure 26 Respiratory
system of the American
bald eagle.

Oxygen is carried by hemoglobin in red cells to other areas of the body. Carbon dioxide
is carried by hemoglobin in the red cells and in the plasma as an ion. In birds and reptiles,
CO2 concentrations in the lungs and brain are the primary motivators for respiratory rate,
although there are many other factors that play a role.
Heat receptors in the skin, muscles, and hypothalamus (part of the brain) initiate panting
when a bird is overheated. Panting can occur in birds without hyperventilation (overoxygenation) occurring. This is possible by shutting certain valves to the parabronchi so
that large amounts of air are flushed in and out of the airsacs without passing through the
lungs for gaseous exchange.
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Clinical Applications
•

Since birds do not have diaphragms and instead swing their sternum in and out to
breath, they must not be restrained across the upper portion of chest only.

•

Birds with severe abdominal swelling or congestion should not be laid on their
backs as this will cause fluids to gravitate to the lungs.

•

Birds will pant to cool themselves during handling. Never hold their mouth shut if
they are panting. Since indoor air is warmer than outside, you may need to help
cool them by misting water on their face and feet.

Excretory System
Functions
The excretory system consists of the kidneys and salt glands. They regulate levels of
certain chemical in the blood by filtering out toxic substances and removing excess water
and salts.
Anatomy and Physiology
Bird kidneys are very large in comparison to their body. A similar sized mammal would
have kidneys roughly half the size of the bird’s.15 They are deeply embedded within
depressions of the synsacrum and generally have three lobes: caudal, medial, and cranial.
The lobes are further divided into thousands of tiny lobules giving the kidneys a fine
grainy texture. In cross-section, each lobe has two layers, the cortex and medulla, with a
central chamber where urine collects and is directed into a ureter. The medulla is the
innermost layer but the margin between the cortex and medulla is not as defined in birds
as in mammals.10 Microscopically, each lobule contains a central vein around which
project nephrons. Besides having kidneys twice as large as similar-sized mammals, birds
also have a denser packing of nephrons-- as much as twice the number of comparable
mammals or about 200,000 in chickens. Each nephron is composed of a glomerulus at its
head and a long renal tubule proceeding from this to the ureter. 15
Each lobe of the kidneys has a single ureter emerging from it. These tubes connect into a
single ureter on each side and empty into the urodeum of the cloaca as a pair of openings
in its dorsal lining. Refer to the digestive notes for more information about the cloaca.
In mammals, blood enters the kidneys from arteries. Birds have, in addition to this, an
optional venous blood supply controlled by a valve. This system is called the renal portal
system. When closed, blood returning from the intestines, legs, gonads, and posterior
portion of the body is directed through the kidneys for filtration before returning to
general circulation.7 Low blood volume, low blood pressure, or high concentrations of
nitrogenous wastes can cause the renal portal valve to close. We avoid giving injections
in the lower body because the drugs may be eliminated before reaching general
circulation if the renal portal system is operating.
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The glomeruli filter out wastes, salts, glucose, and water. As the these products travel
through the renal tubule, water, glucose, and salts are selectively absorbed back into the
blood through a network of tiny encircling capillaries.15 Water is very effectively
recovered-- as efficient as 99% in times of lowest urine flow (water conservation).7 In
fact, birds probably lose more water through the respiratory system than through
excretion.7 Glucose is normally completely reabsorbed as are sodium chloride and
bicarbonate ions (salts). Uric acid, creatinine, potassium, histamine, serotonin,
acetylcholine, atropine, and epinephrine are notable among those substances that proceed
out of the nephrons. As water is removed, uric acid precipitates as a semisolid white
material which appears as the white portion of bird droppings. The urine materials are
“milked” by peristaltic action through the ureters into the cloaca where they mix with
fecal materials for expulsion.7 Bird species with diets rich in protein, such as raptors and
fish-feeding birds, tend to produce larger amounts of uric acid. This is because of its
primary origin as a waste product from protein metabolism.
Many birds have salt glands on the skull above the eyes that aid in excretion of excess
salts. Excess salts can begin to be excreted from the salt glands through the nostrils
within 10-15 minutes after feeding on salty materials. The salts appear as a clear fluid
and are dispatched by vigorously shaking the head or sneezing. Tube-nose swimmers,
such as petrels and albatross, which have extensions around the nares (nostrils) shed the
solution through the choana and out the tip of the beak.10
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Figure 27 Anatomy of the urogenital system of the common pigeon (from Pettingill).
Clinical Applications
•

Always watch color and consistency of urates for abnormalities. Yellow or green
coloration to droppings could indicate liver or kidney disease or heavy metal
intoxication.

•

Because a bird’s renal portal system can readily filter out certain drugs, avoid
giving shots in the lower half of the body so that the drugs will circulate longer
before reaching the kidneys.

•

Sea birds must be weaned back to salt water before release so that their salt
glands will have time to adapt.

Figure 28: Urolith from an American bald
eagle. This urolith was discovered when the
bird was straining to defecate. These stones are
the result of severe dehydration. As more water
is conserved by the cloaca and large intestine,
the uric acid crystals present in the urine
precipitate out of solution and coalesce. Often
the bird is unable to eliminate the stones.
Removing them is generally simple, but must be
done before normal alimentation (solid food) is
encouraged.

Nervous System
Functions and characteristics
The nervous system is one of the least understood systems in the avian body. Much of
what is known is interpolated from mammalian studies. The nervous system conducts
electrical impulses from sensory organs to the brain which assimilates the information
and sends out impulses to muscles and plexi to carry out appropriate responses. Glands in
the brain also respond to chemical messages from the body and, in combination with
environmental stimuli, secrete their own hormones to regulate the endocrine system.
Nerve Fibers
In birds, as with other higher organisms, there are two primary types of nerve fibers:
receptors and effectors. Receptors, as their name suggests, receive sensations such as
temperature, touch, chemical, and other stimuli. Effectors, which generally consist of
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muscle fibers, deliver responses. Afferent (sensory) nerves carry impulses toward the
spinal cord, efferent nerves carry impulses to effectors.
Neurons are the basic units of the nervous system. They usher electrical impulses from
receptors to other neurons which may effect an immediate response or which may carry
the impulse on to the brain for processing. Some neurons may be several feet in length
making them the longest single-cell structures in the body.13
Neurons are bundled into cords which appear as nerves. The nervous system is divided
into two functional areas: central nervous system and peripheral nervous system. The
central nervous system includes the brain and spinal cord. The peripheral nervous system
consists of the nerves and ganglia (“junction boxes”) which emerge from the spine at
specific regions. 13
In the peripheral system there are some autonomic systems which have a locally
independent nature. Examples include the gastrointestinal tract and the heart. These
subsystems can be thought of as automatic factories which respond to commands from
the brain like a “corporate office.” It would be inefficient if the brain were required to
operate all of the various activities related to digestion. Therefore, the brain simply
regulates the speed of activity (or the production volume in our corporate office/factory
example) within the digestive tract. The same applies to the cardiovascular system.
Regulatory instructions are conducted primarily by the vagus nerve, which is sort of a
direct line from the brain to the viscera (it actually bypasses the spinal cord).
Another layer of complexity to the nervous system are the sympathetic and
parasympathetic systems. These two systems are based on different neurotransmitter
chemicals and provide a way for the body to broadly and quickly change modes of
activity. In some areas the sympathetic and parasympathetic systems merge and travel
together, in others they are distinctly separate. Sympathetic nerves tend to increase
activity of the bird and slow down digestive processes (e.g., preparation for fight of
flight). All sympathetic fibers arise from the spinal column or associated ganglia. 13
The parasympathetic nerves tend to decrease activity and promote digestion, excretion,
and rest. Most parasympathetic nerves are cranial in origin and include the oculomotor
and facial nerves (movement of the eyes and face), glossopharyngeal (operation of the
respiratory passages and organs of the neck) nerves, and vagus nerves (supplies most of
the viscera). A few more parasympathetic fibers emerge in the area of the synsacrum to
supply the cloaca, kidneys, and reproductive organs.
In addition to the nerves which emerge from the spinal cord, there are cranial nerves
which emerge directly from the brain. A few have already been mentioned, but table 2
lists all of them. Knowing these nerves is crucial for interpretation of neurological signs
to pinpoint the location of a lesion in the nervous system.
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Table 2: Cranial Nerves
Cranial Nerve

Action5

I Olfactory

Transmits smell information to the brain. Damage is
difficult to assess, particularly since birds do not
appear to have much of a sense of smell.

II Optic

Transmits visual information to the brain. Damage
would result in loss of pupillary light reflex and loss
of menace response.

III Oculomotor

Eye movement, pupillary constriction. Damage
would result in abnormal pupillary light reflex.

IV Trochlear

Keeps the visual axis properly aligned during other
eye movements. Damage is difficult to assess.

V Trigeminal

Sensory to the face and motor to the mandibular
muscles. Damage results in a variety of signs
depending upon area of the nerve affected. These
signs could include loss of corneal response, loss of
nasal canthus blink response, and asymmetrical
feather erection on the face and head.

VI Abducens

Deflects the eyeball laterally. Damage results in
inability to deflect eye laterally (difficult to assess in
most bird species).

VII Facial

Sensory to the eyelids, face, nares, and portions of
the oral cavity, motor to the muscles of the face.
Damage results in loss of facial and nare sensation
(difficult to assess in wild birds).

VIII Vestibulocochlear

Sensory for the vestibular apparatus (balance
organ). Damage results in ataxia or nystagmus
(eyes moving back and forth as though dizzy).

IX Glossopharyngeal

Sensory to the oral cavity (including taste buds at
the base of the tongue) and carotid sinus, motor to
the pharynx and salivary glands. Damage results in
difficulty manipulating food and swallowing.

X Vagus

Parasympathetic innervation of the cervical,
thoracic, and abdominal viscera. Damage could
cause difficulty swallowing, difficulty operating the
glottis (“roaring”) as well as abnormal visceral
activity.

XI Accessory

Motor to certain muscles of the neck and shoulders.
Damage is difficult to pinpoint.

XII Hypoglossal

Motor to the tongue. Damage results in tongue
deviation.
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Hearing and balance
The avian ear contains the same basic elements as the mammalian ear though somewhat
simplified. There is an ear canal, eardrum, middle ear with a single bone, the columella,
and a liquid-filled inner ear. In addition, there are three semicircular canals for
equilibrium and a single Eustachian tube to each ear. The external opening is a simple
hole in most birds although some owls have modifications such as feathers arranged in a
flap to form a facial disk which may help in collecting sounds. Some owls also have
asymmetrical ear openings in which one is higher and/or irregularly shaped.15 This helps
in pinpointing sounds so that an owl can perceive a precise three dimensional idea of
where its prey is in complete darkness.
Birds are less attenuated (sensitive) to the wide range of sound frequencies that mammals
are accustomed to. However, birds appear to be very sensitive to differences in intensities
within the narrower range of sounds they do hear. They can respond to rapid fluctuations
in bird song about ten times more rapidly than humans. Different species and ages of
birds can be attenuated to certain frequency ranges. For example, a chick is most
sensitive to the low tones such as a hen would make while a hen is most sensitive to the
high cheeps that a chick might make. Also, owls tend to be more sensitive to the high
squeaking frequencies that a prey animal might emit.15 In general, birds are attenuated
towards the high end of the sound spectrum and many cannot hear the low sounds that
humans can hear. Some songbirds may also able to hear higher pitched sounds than we
can hear.
Taste and smell
With the exception of kiwis and vultures, birds seem to have a poor sense of taste and
smell. Birds have very few taste buds on their tongue and few olfactory sensors in their
nasal passages. They may rely more heavily on texture and appearance than taste or
smell. Their mouth and beak are lined with many touch sensors. The size of the choanal
slit and arrangement of olfactory sensors in the nasal passages suggests that birds may be
able to smell their food while it is held in the mouth. It has been suggested that this may
be how raptors are able to reject bad meat without tasting it with the tongue.15
Some birds, particularly albatrosses, petrels, and fulmars, appear to have an airspeed
sensor in their nasal cavity which may give them important relative wind information.
Some birds may also use their nasal passages as a humidity sensor.15
Eyes
The eyes of a bird are different in several important ways from ours. The table below
shows these similarities and differences. Figure 29 illustrates the structure of the avian
eye.
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Figure 29 Cross-section of the avian eye (from Pettingill)

Table 3: Human Eyes vs. Bird Eyes
Humans

Birds

Eye enclosed by the skull.

Eye not entirely enclosed in the skull. A ring of
bones called the sclerotic ring holds it in place.
May protrude very far out of skull.

No pecten.

Optic nerve covered on the retina by a
structure called the pecten which may supply
extra nutrition to the retina.

One fovea (spot of acuity) in center of vision.

One or two fovea (diurnal birds of prey).

Color vision.

Color vision several times more acute (6-8
times our resolution in eagles).

Involuntary, smooth-muscle iris.

Controllable, striated-muscle iris.

Two eyelids.

Two external eyelids, one internal, semitransparent eyelid (nictitating membrane) used
for blinking.

No coating on retina.

Some birds have oily drops in the retina that
filter out glare and certain colors to help them
see prey or predators.

Can move eyes very well.

Most birds can only move there eyes a little.
This makes them have to swivel their head to
look around.

Eyes in front, stereoscopic vision.

Birds that do not need stereoscopic vision have
their eyes on the sides of the head. Predators
have forward facing eyes so that they can
judge depth better when hunting.
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Clinical Applications
•

Always check a bird’s ears for signs of bruising or bleeding. This usually suggests
a concussion.

•

Test examine pupils and test pupillary reaction using a penlight. Small pupils
suggest concussion. Absence of pupillary reflex suggests blindness. If absent in
both eyes, brain lesions are very likely. Misshapen pupils or abnormal clarity of
the eye indicates ocular trauma (e.g. luxated lens).

•

The menace response can be used to assess sight in birds whose pupillary
response is normal. Rapidly move a finger or hand towards the eye and see if the
bird turns its head quickly towards you.

•

When birds are dizzy, they tend to turn their whole head in a rhythmic motion
side to side. This is because their eyes are not as mobile as ours. Such motion is
called “nystagmus” and indicates damage to the vestibular organs (located in the
ear), damaged cranial nerves, or damage to the brain. In our setting, this is most
often caused by concussion from a collision.

Reproduction
Functions and characteristics
The reproductive organs produce the male and female reproductive cells which unite to
produce the next generation.15 The ultimate goal is furthering of the species.
Anatomy and Physiology
Refer to figure 27. The primary organs in the male reproductive tract are the paired
testes. In birds, the testes are very small during most of the year and enlarge only during
the breeding season. When they do develop, they may increase in mass by 200 to 300
times!15 Each testis contains numerous seminiferous tubules where sperm are produced.
Attached to each testis is an epididymus followed by a tightly convoluted tube called the
ductus deferens. The epididymus may only be distinguishable during reproductively
active periods. The paired ductus deferens proceed along the inside of the back, across
the kidneys, parallel to the ureters, and connect to the dorsal surface of the urodeum, just
lateral to the openings of the ureters.
Because sperm viability is decreased at the high body temperatures present in most birds,
three methods have developed for keeping the sperm cool. First, the testes may migrate
toward the abdominal airsacs which receives fresh, relatively cool air on inspiration.
Second, in some birds, such as passerines, convolutions of the ductus deferens may form
a seminal vesicle which creates an external cloacal protuberance around the vent during
the breeding season. This structure stores sperm closer to the skin where it is cooler.
Lastly, some birds perform most sperm production in the evening when slower
metabolism lowers internal body temperature to an acceptable level.
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The ovary is the primary sex organ in the female. Only the left ovary typically develops.
The ovary contains numerous egg follicles that appear as small yellowish or whitish
spheres in a tight cluster located just cranial to the left kidneys. Around the posterior
portion of the ovary is the infundibulum that forms a funnel for the ripe ova to literally
fall into when their follicle ruptures. The infundibulum proceeds into the oviduct which is
divisible into three region: magnum, isthmus, and uterus. The magnum is the longest
portion and is the area where the thick albumen layers of the egg are added. In the
isthmus, two shell membranes are added, and the uterus (shell gland) is the site of shell
formation and coloration. Before complete calcification takes place, water, vitamins, and
mineral salts are added to the egg which migrate to the yolk. After complete shell
crystallization, the egg is oviposited (laid) by eversion of the vagina through the vent. In
chickens, the ovum spends approximately 15 minutes in the infundibulum during which it
may be fertilized. The egg then spends 3 hours in the magnum, 1.5 hours in the isthmus,
and 20-21 hours in the uterus. Laying generally occurs instantaneously after the egg
leaves the uterus, thus production of an egg takes about 24-26 hours. During gestation
(egg formation) and laying, physical disturbances, dehydration, or disease can cause egg
binding (adherence of the egg to the oviduct) or reverse peristalsis leading to deposition
of the egg in the bird's abdomen.7 This is a rare presentation with wild birds.
Birds mate by pressing their cloacae together. The female everts her urodeum to expose
the vaginal opening and the male everts his to expose the openings of his two ductus
deferens. In addition, “cloacal imbibement” occurs, a sort of sucking process by which
the vent can draw material into the cloaca to aid sperm entry into the oviduct.
Intromittent organs do not generally exist in birds. However, in some bird species, the
dorsal surface of the urodeum may project to form a semi-tubular phallus during
copulation.15 The phallus acts as a trough to aid sperm transfer, but the ductus deferens is
not completely encircled within its structure (thus it is not technically a penis). This may
be especially useful for waterfowl, which generally mate on the water, in preventing loss
of semen during mating. However, in other species, such as ostriches, it is not as clear
why they have an intromittent organ. The region around the ductus deferens is lymphatic
in nature and can expand with lymph during mating to aid in urodeal eversion.
Sexual development is driven by hormones that are released in response to changes in
photoperiod, and the presence of various factors necessary for successful breeding
(presence of the opposite sex, familiar nesting territory, nests) and then reinforced by
secondary sexual characteristics of other members of the species (plumage, territorial
behaviors, receptiveness of the opposite gender). The process is usually initiated by
increasing photoperiod. The pituitary secretes follicle stimulating hormone (FSH) and
leutenizing hormone (LH) to stimulate gonad growth. Once activated, hormones
produced in the gonads initiate secondary sexual characteristics (molting, calls, and
behavioral changes). In the female, once ovulation occurs, hormones are produced by the
ovarian scars that reduce sexual activity and lead to incubation behaviors (broodiness,
heightened defensiveness or reclusiveness, depending upon the species). When the young
hatch, these hormones continue to drive the hen’s rearing behavior. In the male, the same
hormones (prolactin, progesterone, estrogen) plus androgens, work together to modulate
brooding and rearing behavior.
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Breeding behaviors (displays, special vocalizations, nest building, preening, feeding)
build the pair bond and eventually lead to mating. As mentioned, birds copulate by
pressing their vents together. During mounting in raptors, the male may use his feet to
grasp the feathers of the back or humeral portion of the wing but generally the male balls
his feet to prevent harming the female. In waterfowl which mate on water, the drake must
grasp the hen’s nape with his beak to keep her head above water and prevent drowning
her. With many birds, contact to the male's breast and the female's back initiates a coitus
reflex, which consists of the female twisting her tail upward to one side, everting her
vagina, and lowering her head and upper body. Simultaneously the male wraps his tail
around the female's, generally to the right side, and presses his everted cloaca tightly to
hers. Ejaculation occurs at this point and can consist of from 200 million sperm in the
pigeon up to four billion in the domestic chicken.15 The male then dismounts and coition
can last from as little as a fraction of a second (e.g. songbirds) up to several minutes for
some species (waterfowl, ratites). In raptors, coition is generally 10-20 seconds. What
birds lack in duration they make up for in frequency. During the breeding season, a pair
may mate dozens of times daily. Spermatozoa swim from the vagina to the uterovaginal
junction (UVJ) where they enter sperm glands. These glands are variably developed
depending on the species. In these glands, the sperm can be kept viable anywhere from
about a week in psittaciformes up to 50 days in turkeys. When ovulation occurs and an
ovum contacts the infundibulum, sperm are released from the sperm glands and
transported by ciliary action up the oviduct to the infundibulum where fertilization takes
place.7
Clutch size and incubation periods vary from widely. Bald eagles lay 1-3 eggs (usually 2)
and require about 35 days to hatch. The eggs hatch up to a week apart which produces a
large size differential between the siblings. Sometimes the larger, older sibling will
outcompete or even evict the younger, weaker sibling. Raptors are altricial meaning they
are helpless when hatched and require a lot of parental support. You may be familiar with
waterfowl, chickens, turkeys, and related birds which are precocial meaning they can
ambulate and feed themselves but simply require a mother for protection, proper
imprinting, and, possibly, some learning of the finer points of survival. Bald eagles are
full grown and fend for themselves within about three months of hatching.

Hydration and Nutrition
The Need for Water
Water is needed for all life functions. Water is a good solvent and neutral buffer for
biochemical reactions. Water is also a good conductor for distributing warmth and
buffers against temperature changes. Water is important for transport of hormones,
nutrients, wastes, immune components, and blood cells. Water also gives shape and
volume to the cells and, thus, the tissues they constitute.
How birds regulate water
By far, birds get most of their water from their food or from drinking. Some water is also
produced during metabolic processes such as cellular respiration. Water leaves the body
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in excreta, by evaporation from the respiratory system and the skin, and in the passage of
sex cells, most notably the egg in females which is 65% water. The numerous airsacs and
passages in the respiratory system create a lot of surface area through which water is lost
during breathing. Quite often a bird will lose more water by breathing than by excretion.
Birds do not have sweat glands so water loss through the skin is not as major an issue as
it is in some mammals. In traumatized birds, water loss also occurs with blood loss.
Birds require approximately 4.5-5% of their body weight in water to maintain
equilibrium in an average day. For an average male bald eagle, this is 5% of 4kg or 200
ml. During periods of stress, extra activity, or illness, the bird’s water needs will increase.
Water consumption also varies with how much water is being lost. In general, a diet high
in protein (meat) will require the bird to drink more water while a diet of carbohydrates
(grain, fruits) will require less water. This is because protein metabolism produces larger
amounts of nitrogenous wastes that, in turn, require more water for filtering and transport
out of the body. This larger requirement for water can be seen in droppings: carnivorous
and omnivorous birds tend to have large, watery droppings, especially after a meal, while
granivorous and herbivorous birds tend to have dry, compact droppings. Many bird
species can extract all of their water from their food and may never have to drink. For
instance, two mice (65 g) contain as much as 50 ml of water, enough for a great horned
owl to live on for a day.12
The kidneys are the primary water-regulatory organs. They regulate the production of
uric acid, which requires less water to excrete than urea, the primary waste component of
mammal urine. Without the ability to produce uric acid, birds would have to consume
much more water and would have to deal with the extra weight and volume that
accompanies other forms of nitrogenous elimination.
Electrolytes are salts and minerals that have a charge (ions). They are very important to
maintaining fluid compartmentalization (through osmosis), conducting electrical
impulses, muscle function, and in regulating the flow of chemicals in and out of cells.
Essential electrolytes include calcium, phosphorous, sodium, potassium, and chloride.
Electrolytes are also needed for absorption of water by the intestines.
An important concept to understand is tonicity. An isotonic solution contains the same
water-absorption capacity as the fluid to which it is being compared. In terms of animals,
the comparison is usually with plasma. A hypertonic solution contains more dissolved
ions and tends to attract water to itself. If hypertonic solutions contact cells, they will
tend to dehydrate those cells by pulling the water out of them. Conversely, a hypotonic
solution would tend to lose water to the cells, causing them to swell and rupture. Fluids
administered parenterally (injected) to birds must be isotonic under most circumstances.
Some examples of fluids isotonic with plasma are 0.9% sodium chloride (saline), 5%
dextrose in water (D5W), and Lactated Ringer's Solution (LRS). Oral fluids need not be
isotonic provided the gastrointestinal tract is functioning properly. LRS, saline, or D5W
are usually used orally or electrolyte replacers such as Pedialyte or Emeraid.
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Physiological Effects of Dehydration
During digestion, the renal portal system is activated to force blood from the lower body
and intestines through the kidneys before it returns to general circulation. Even when the
bird may not have eaten, as with chronic malnutrition, metabolism of body tissues
supplies plenty of work for the kidneys.6 During episodes of dehydration, the same
system serves to increase blood pressure in the kidneys. The large intestine and cloaca
will also switch into reverse and hold urates in the lower digestive tract so that every vital
drop of water can be extracted from the waste material.7 As the urates are wrung dry, uric
acid crystals precipitate out making the urates become so thick and chalky that they may
actually form rock-hard plugs (uroliths). If this happens, the bird may show an absence of
droppings, drooling from the vent, pasting of the vent, tenesmus (straining), or abdominal
distention. A thermometer or other blunt instrument can be inserted into the cloaca to
confirm the presence of uroliths. Renal portal activation and antiperistalsis of the cloaca
are a bird's last line of defense in water conservation and they can recover up to 99% of
the water remaining after passage through the kidneys.7
Oftentimes during dehydration, the color of the urates may change from the normal pure
white to an off-white yellowish or lime-green color. This color change is likely due to
tainting from fecal material as the urates are held in the rectum and cloaca, but liver
dysfunction, kidney damage, or heavy-metal intoxication can also cause this change.
Birds may also conserve water by lowering their body temperature and activity level
during periods of cold. This reduces the amount of metabolic wastes and (by reduced
respiratory rate) decreases amount of evaporative water loss. Lethargy during injury or
illness is also a part of this conservatory effort.
Protein
Protein makes up the structure of an animal. Protein is constructed in all cells of the body
and is required for growth, tissue repair, blood production, and the make up and function
of enzymes and hormones that regulate body functions. Protein consists of chains of
linked amino acids, a family of twenty different organic molecules often called the
“building blocks of life.” Combined in different configurations and orders, amino acids
lend specific properties to the proteins they constitute. Amino acids are acquired
primarily through the breakdown of protein-rich foods in the stomach and intestines.
They are absorbed in the small intestine and distributed by the blood. All animals must
receive a certain amount of protein in their diet and some animals, such as carnivores,
rely very heavily on protein being present in their diet. Raptors are best suited for the
processing of meats as their source of protein, but some birds have adapted to get their
protein from seeds, beans, and insects. During periods of starvation, when they do not
have access to food, protein breakdown of organ, blood, and especially muscle tissue,
may supply as much as 40% of a bird's energy requirements.6 This is not a very efficient
way to produce energy for the body, and prolonged use of this type of metabolism leads
to complications.
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Lipids (fats) and Carbohydrates (sugars)
Fats and sugars provide the highest and easiest source of calories in the diet. Some
species of birds, such as raptors, are adapted for receiving carbohydrates through fat in
their diet whereas others, such as hummingbirds, rely primarily on sugars in nectar or
fruit as their calorie source. Although meats in general are high in fat, some meats used at
the center such as chicken with skin, bear meat, rats, and ocean-caught salmon are higher
than others in fat content. These foods are attractive to raptors in winter as the calories
they contain help produce heat in the body with relatively little metabolic effort.
Minerals and Vitamins
Vitamins and minerals of special importance to the medical treatment of birds include
calcium, phosphorous, vitamin B complex, vitamin C, and vitamin D. Calcium,
phosphorous, and vitamin D, and especially the ratio of calcium to phosphorous in the
diet, are important in regulating bone and tissue repair.5 B vitamins, especially thiamine,
can aid in anorexia, and others such as riboflavin, pyridoxine, and folic acid aid in protein
and energy metabolism. Thus B complex is often given to debilitated patients to aid in
rebuilding the body. Although birds produce their own vitamin C in the liver, debilitation
or liver disease can hamper this process. Thus vitamin C is supplemented to help in tissue
repair and recovery from debilitation.8, 2
In free-ranging raptors, it is important to receive whole prey on a regular basis. They
need the wide variety of nutrients that the bones, various organ tissues and, possibly, the
gut contents of the prey provide. The hide, fur, or feathers of the prey also may assist in
normal casting. Interestingly, many birds prefer not to consume the viscera or will only
eat certain organs. Some of this may depend upon the current metabolic demands, the
freshness of the food, and the rapidity with which the food must be eaten (e.g. pressures
such as food stealing or retribution during nest raiding). However, some of it may simply
be learned preference.
How Birds Become Dehydrated and Malnourished
Almost all of the patients that enter the Center are dehydrated and at least slightly
emaciated on admission. Malnourishment and dehydration usually occur simultaneously
in debilitated wild birds. When wild birds may become compromised in their ability to
gather food and water, due to either injury, illness, inexperience, or by becoming lost in
an inappropriate habitat 1 , they enter a negative feedback loop; a sort of downward spiral
in which they become emaciated and dehydrated further reducing their ability to forage
causing further emaciation and dehydration causing less ability to forage and so on.
Unless the bird is able to conserve resources and repair itself it will quickly debilitate
beyond the point of no return. At this level they often do not have the resources to flee

1 This is most notably a problem with species of birds that migrate. Good examples at ARRC include two golden eagles who, on
separate occasions, apparently were lost on migration and could not find enough to eat in the dense spruce forests of Southeast
Alaska-- a very different habitat from the wide open tundra and plains they were accustomed to. Both were successfully restored to
health and released in the north the following Spring.
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from predators and humans. This is the condition in which the birds most often arrive at a
wildlife shelter; so desperate that they hang around roads or beaches and so run-down
that they can hardly struggle when captured. The negative feedback loop is so inexorable
that emaciation without dehydration is almost unheard of. On the other hand, a bird may
be dehydrated without being malnourished. This can occur in cases of acute trauma or
poisoning.
Clinical Applications

 Dehydration MUST be corrected before digestion and excretion can occur.
Therefore, fluids must always be restored before any food is offered to a
dehydrated patient. Failure to observe basic rule will delay recovery or result in
death of the patient. In raptors, you often need to hold off protein alimentation for
at least 24 hours to allow rehydration to occur first.

 Birds require about 5% of their body weight in water per day for maintenance.
Most injured birds (except fledglings) are about 10% dehydrated upon admission.
A good rule of thumb for rehydration is to give 10% of the body weight daily the
first day (divided into three boluses), and then reduce to two of the same-sized
boluses for the following 2 days. Signs of dehydration must be monitored
(mucous membranes, urate quality, eye shape, skin tent) and the therapy adjusted
accordingly.

 In extremely debilitated patients, 5% dextrose (D5W) can be diluted 1:1 with
saline and injected subcutaneously. Birds can utilize dextrose much more easily
than the lactate in LRS and you will avoid metabolic acidosis.

 Make sure that raptors receive whole prey on a regular basis.
 Vitamin supplements (such as B-complex, C, E, and K) are important to
debilitated birds.
References and Suggested Reading
1 Beebe FL and Webster HM: North American Falconry and Hunting Hawks. Denver, North American Falconry and Hunting
Hawks, 1976.
2 Brue RN: Nutrition. In Ritchie BW, Harrison GJ, and Harrison LR (eds): Avian Medicine: Principles and Application. Lake
Worth, FL, Wingers Publishing, Inc, 1994 pp. 63-95.
3 Duke GE, et al.: Great-Horned Owls Do Not Egest Pellets Prematurely When Presented With a New Meal. In Abstracts of the
Scientific Program of the Raptor Research Foundation 1992 Annual Meeting in Bellevue, WA.
4 Dyce KM, Sack WO, Wenshing CJG: Textbook of Veterinary Anatomy. Philadelphia, WB Saunders Co, 1987 p336.
5 Fowler ME: Feeding and Nutrition of Animals in Rehabilitation Centers. In IWRA Skill Seminar IV, November, 1991.
6 Harrison GJ et al: Symptomatic Therapy and Emergency Medicine. In Harrison GJ, Harrison LR (eds): Clinical Avian Medicine
and Surgery. Philadelphia, WB Saunders Co, 1986 pp 362-375.
7 Harrison GJ: Selected Physiology for the Avian Practitioner. In Harrison GJ, Harrison LR (eds): Clinical Avian Medicine and
Surgery. Philadelphia, WB Saunders Co, 1986 pp 67-81.
8 Harrison GJ: Therapeutics. In Harrison GJ, Harrison LR (eds): Clinical Avian Medicine and Surgery. Philadelphia, WB Saunders
Co, 1986 pp 327-355.

78 / Alaska Raptor Center
9 McKibben JS and Harrison GJ: Clinical Anatomy with emphasis on the Amazon Parrot. In Harrison GJ, Harrison LR (eds):
Clinical Avian Medicine and Surgery. Philadelphia, WB Saunders Co, 1986 pp 31-66.
10 Pettingill OS: Ornithology in Laboratory and Field. New York, Academic Press, Inc., 1985.
11 Reece, WO: Respiration in Mammals. In Swenson, MJ (eds): Dukes’ Physiology of Domestic Animals, 10th ed. Ithaca, Cornell
University Press, 1984 pp 226-254.
12 Redig, PR: Volunteer Training Manual for the Raptor Center at the University of Minnesota. St. Paul, TRC, c.1986.
13 Romer AS and Parsons TS: The Vertebrate Body, 5th ed. Philadelphia, Saunders College, 1977.
14 Sayle, RK: Evaluation of Droppings. In Harrison GJ, Harrison LR (eds): Clinical Avian Medicine and Surgery. Philadelphia, WB
Saunders Co, 1986 pp 153-156.
15 Welty JC: The Life of Birds. Philadelphia, WB Saunders Co, 1964.

Chapter 8: Assisting in the Clinic
Introduction
After serving in other support capacities at the Center, you may be invited to assist as a
Clinic Assistant. Our primary goal is to provide timely, professional care to all of our
patients and residents. In addition, we really enjoy teaching other people how to work
with the birds and helping people to appreciate the wondrous intricacies of anatomy,
physiology, and medicine. If at any time you ever have a question about why we do what
we are doing, do not hesitate to ask.
As part of the duties of a Clinic Assistant, we appreciate your help in the day-to-day
operation of the clinic. Appendix *** has a list of the tasks and skills that we will need
your help with. This checklist will serve as a guide to help make sure you get all the
experience you need. By the way, if you ever feel “over your head,” please don’t be
ashamed to say so and voice your concerns. Some of the animals we treat and
medications we handle can be dangerous so let us know if you are uncomfortable with
any particular situation.

Clinic Schedule
Medical treatments are often on a twice or three times daily schedule. Therefore, it is
important to be ready to go at 8:00 am, unless other arrangements are made. If your
schedule is more conducive to helping in the afternoons, an afternoon shift may be
arranged.

Avian Care and Handling / 79

Setting up for Examinations
Exam equipment:

 Position exam table (center of window).
 Lay down two fresh towels on the procedure table with a heating pad in between.
 Get out the body and tarsal restraints.
 Turn scale on, switch it to kilograms.
Anesthesia:

 Turn on O2 tank in back room at least one full turn.
 Check anesthesia level. For the exam room vaporizer, the level should be above
the dot in the right-hand window (at least 1/3 full). If not, tell the vet.

 Check f/air canister. If it is older than one month, check with vet to see if it needs
to be weighed.

 Check that appropriate mask is available and that hoses reach table ok.
 Check that there is an endotracheal tube of appropriate size available (generally
not used for simple exams, but nice to have for emergencies under anesthesia).
Blood sampling supplies:

 Tourniquet (rubber band & hemostat).
 1cc syringe with 22G needle attached.
 Microhematocrit tubes and clay readily available.
 Green-top tube (GTT) uncapped and readily available
 Two slides readily available.
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Setting up for Endoscopies
Exam equipment

 Position exam table (slanted towards endoscopy cabinet).
 Lay down two fresh towels on the procedure table with a heating pad (turned on
to low setting) in between.

 Get out the body and tarsal restraints.
 Turn scale on, switch it to kilograms.
Anesthesia

 Turn on O2 tank in back room at least one full turn.
 Check anesthesia level. For the exam room vaporizer, the level should be above
the dot in the right-hand window (at least 1/3 full). If not, tell the vet.

 Check f/air canister. If it is older than one month, check with vet to see if it needs
to be weighed.

 Check that appropriate mask is available and that hoses reach table ok.
 Check that there is an endotracheal tube of appropriate size available.
 Strip off two narrow pieces of cloth tape about six inches long to use for securing
the endotracheal tube in the mouth.
Surgical Supplies

 Endoscopy pack set out and opened (using sterile technique) on instrument tray
table.

 1 L bag or bottle of sterile water set on counter.
 Endoscopy cabinet opened and all machines, except light source, turned on.
 Cidex-14 tub set out on counter.
 Sterile gloves opened on counter.
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Setting up for Surgeries
Equipment

 Position exam table (slanted towards endoscopy cabinet).
 Lay down two fresh towels on the procedure table with a heating pad (turned on
to low setting) in between.

 Get out the body and tarsal restraints.
 Turn scale on, switch it to kilograms.
Anesthesia

 Turn on O2 tank in back room at least one full turn.
 Check anesthesia level. For the exam room vaporizer, the level should be at least
up to the dot in the LEFT-HAND window. If not, tell the vet.

 Check f/air canister. If it is older than one month, check with vet to see if it needs
to be weighed.

 Check that appropriate mask is available and that hoses reach table ok.
 Check that there is an endotracheal tube of appropriate size available.
 Strip off two narrow pieces of cloth tape about six inches long to use for securing
the endotracheal tube in the mouth.
Surgical Supplies

 General Surgery pack #1 (or #2 if unavailable), with outer wrap opened using
sterile technique, placed on instrument tray table.

 Ask doctor what other packs may be needed (orthopedic pin pack, special
instruments, etc) and where to place them.

 #15 surgical blade on counter, unopened.
 2 packs of Maxon 5-0 suture on counter.
 Sterile gloves, gown, cap, and mask opened on table in diets room.
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Clean-Up after Surgery/Exam/Endoscopy
General Clean-Up

 Throw paper drapes and packages away, put towels into Clinic laundry bin, and
put equipment away. If you have questions about where things go, ask the vet. Be
sure that sharps (scalpel blades and needles) go into the sharps container.

 Clean the induction mask with disinfectant spray and wipe it out. Wipe down the
tables and instrument tray.

 Place the endotracheal tube with the other dirty instruments.
 Collect all the dirty instruments together separate from the clean, unused ones.
See Instrument Care for instructions on cleaning and resterilizing instruments.

 Sweep the floor, mop if necessary (e.g. spilled blood or other fluids).
Endoscope

 Carefully place the endoscope, sleeve, and stylette aside on a solid surface (NOT
the instrument tray). This instrument must not be dropped or bent since it contains
very delicate fiberoptics and seals.

 Turn off all machines.
 Very carefully roll up the light cable and place it in front of the light source. Try
not to twist it or bend it sharply or bang it as this may break fiberoptics within the
cable.

 Replace the cap on the camera (twist the coupling on the end of the camera and
place the cap over the lens with the knob facing out). Very carefully roll up the
camera and feed cable and lay it in front of the video unit in the cabinet.

 Wear gloves to carefully remove any instruments from the Cidex-14 tray, pat
them dry, and store them in the trays inside the endoscopy cabinet.

 The vet will care for the endoscope.
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Instrument Care
• When possible, instruments should be cleaned immediately after use, even if it
you don’t soak them in milk or pack them immediately.

• Remove needles and scalpel blades first.
• Try to keep all the instruments from each pack separated. Some instruments
belong with specific packs due to their quality (e.g. the best ones go in General
Pack 1).
Cleaning and Lubricating

1) Fill the instrument washtub (kept in the surgical supply locker in back) with
Nolvasan soap and hot water and scrub all the instruments. If blood has dried on,
you may need soak them for a while. Remember to open the jaws of the
instruments and scrub the jaws and hinge areas especially well. For the
endotracheal tube, use a pipe cleaner or swab to clean the inside.

2) Place washed instruments into a second basin for rinsing. Rinse 2-3 times.
3) Place instruments into instrument milk for at least two minutes. The jaws of the
instruments should be open. Remove and place on towel to blot dry. Do not rinse
off the milk. Also, they do not have to dry completely before packaging.

4) Place instruments, WITH JAWS OPEN, into tub of instrument milk (also kept in
surgical supply locker). Place the endotracheal tube into the Nolvasan tray in the
Exam Room. Let them soak at least two minutes then place on a towel to dry or
pack into instrument packs or sleeves.
Packing
Towel clamps can be fastened to eachother. Instruments with locking jaws should be left
open or closed only the first click. If they are too tight they will warp when autoclaved.
Start with a surgical towel lining the tray then add the gauze sponges, scissors and thumb
forceps, and lastly the towel clamps, hemostats, and needle holders threaded onto a
retractor. Following are the contents of each pack…
General Surgery Pack
There are two general surgery packs labeled #1 and #2. #1 has the higher quality
instruments in it. They are kept in the lower shelves of the medical cabinet in the
Treatment Room.

 Surgery towel lining stainless steel tray
 4 towel clamps
 #3 scalpel handle
 Carbide-tipped needle holders (gold handles)
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 Adson thumb forceps (preferably with gold handles)
 Iris scissors
 Carmalts (large clamp with longitudinal grooves on the jaw)
 Sponge clamp
 3 small hemostats
 Snook hook retractor or similar retractor
 Two stacks of about 10 4x4 gauze sponges
Endoscopy Pack
There is only one endoscopy pack and it is stored in the endoscopy cabinet.

 4 towel clamps
 #3 scalpel handle
 Needle holders
 Adson thumb forceps
 Iris scissors
 Large, 60° curved hemostats
 Regular curved hemostats
 Large paper drape (36” x 36”)
 Surgery towel
 60cc syringe, catheter-tip
 Stack of about 12 4x4 gauze sponges
Drapes
Drapes are cut either large (36”x36”) or small (18”x18”). Fold them in accordion style
one way, then the other so that you are left with something approximately 6”x6”. There
should always be two of each size drape sterilized and ready to be used.
Other Packs
Orthopedic pins are kept in a large canvas wrap and then wrapped with drape material
and sterilized. Another orthopedic pack is kept in a clear sterilization pouch and contains
the Jacobs chucks (2), pin cutters, periosteal elevators, and other miscellaneous
orthopedic instruments. Another sterilization pouch contains circlage wire spools and
others contain the KE clamps, rods, and related parts. The vet will help you in assembling
these miscellaneous packs.
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Wrapping
Wraps can be reused three times. You can tell how many times the drape has been used
by noting how many layers of autoclave tape are on it. If it has been used three times
already, cut fresh drape material. The vet will need to instruct you on how to wrap the
instrument packs as this can vary depending on the shape and size. However, for most
items, you start with a large piece of drape material cut into a square or rectangle.
1) Place the wrap so that a corner points towards you.
2) Lay your pack on the drape with a flat side towards you. Fold the corner pointing
towards you upwards across the pack.
3) Now fold the sides by starting with a 45° fold along the edge nearest you and then
fold the whole side flap towards the center (see diagram).
4) After each side is done, bring the far corner towards you and fold it under the side
flaps. If there is a lot of excess protruding, fold it a couple times and stuff it in.
5) Packs are generally double-wrapped, so repeat the above four steps with another
piece of drape material.
6) On the outside of the outer wrap, apply a generous piece of autoclave tape and
label with the pack name, date, and your initials. When the pack has been
sterilized, the tape will become striped with black.
Sterilizing
Most packs are sterilized in the Ritter Speedclave. The vet will sterilize the endoscopy
pack since it requires the use of the larger AMSCO sterilizer.
1) Plug the autoclave in.
2) Press down on the FILL lever located at the lower right and fill the chamber until
the water is within about half inch of the door. If it doesn’t fill very well, check
the water level under the black cap on top. Fill with distilled water only (located
in the supply lockers in the Diets Room).
3) Place the packs into the chamber. Do not stuff them in too tightly and try to place
them so that steam can circulate well.
4) Close the door tightly.
5) Turn the timer knob up to 30 then back to 25.
6) When the timer goes off and the machine shuts off, press the FILL lever down
again until the door pops open. Allow to dry for 15 minutes before removal.
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X-ray Set-up, Take-down, and Processing
Setup

 Turn on the power switch on the front panel.
 Swing the line-voltage lever (attached to big knob on panel) all the way to the
left.

 Place film cassette on center of table.
 Turn on field lamp (small knob on the x-ray head) and move the head around until
it is centered on the cassette. REMEMBER to loosen levers on each joint before
moving the x-ray arm. This prevents wear on the parts.

 Use collimator knobs to adjust the field size to be slightly smaller than the size of
the cassette.

 Locate the L/R marker and lay it on the table next to the cassette.
 Make sure there is enough cloth tape for restraint (2” and 1” widths).
 Turn on O2 tank in back room at least one full turn.
 Check anesthesia level. For the Radiology vaporizer, the level should be at least
half-way between the two lines in the window on the left side. If not, tell the vet.
Check f/air canister. If it is older than one month, check with vet to see if it needs
to be weighed. Check that appropriate mask is available in the exam room. Check
that hoses reach the table ok. Check that there is an endotracheal tube of
appropriate size available in the exam room.

 In the processor room, open the cold water valve on the wall one full turn, close
the water drain valve on the machine (handle should be vertical), and turn on the
power switch on the lower right corner of the front of the machine.
Take-down

 Turn off power switch.
 If films have been developed and reloaded, stow in drawer on front of machine.
Please be careful not to drop them in as this will split the frames on the cassettes
and form light-leaks.

 Restow unused tape in tray on anesthesia cart. Hang L/R marker on one of the
wires running to the x-ray head.

 Clean up table, change cover if soiled.
Developing X-Rays

 Print out a label and tape it to an x-ray card. Place the card into the imprinter with
the writing down and top away from you.
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 Wear respirator (located in developing room).
 Place film cassettes on top of developer with blocker sticker down in the upper
left-hand corner. This will position the films so that they can be slipped into the
imprinter in the proper orientation.

 Shut the door and push a towel tightly against the lower edge. Lock the door
using the hasp.

 Turn on the red safelight. Turn off the overhead lights.
 Open the cassette and, carefully maintaining the orientation of the film, slip it into
the imprinter and push down on the top. The red light should flash on top of the
imprinter.

 Open the feed tray on the processor and carefully slip the film in trying to keep it
as straight as possible. Once the end of the film has feed past the end of the feed
tray, close the lid.

 While the film is developing, load the cassette with one piece of film from the
bin. REMEMBER TO CLOSE THE BIN!!! Close the cassette tightly and set it on
the floor by the door.

 Wait until the processor beeps and the “Feed” light comes on before turning on
lights or feeding another piece of film.

 After the last piece of film, leave the machine running until water stops
running (the pump will stop making noise) and turn off the power switch,
open the water drain valved (handle should be horizontal), and close the
water valve on the wall.
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Anesthesia
Bird anesthesia is generally more simplified than mammals, but the risks are generally
greater. Of utmost importance is close monitoring of ventilation rate, heart rate, and
rhythm. Secondarily, you can help by telling the vet when you see any blinking, eye
movement, wing/leg movement, or shivering, which can indicate the bird is waking up.
Monitoring is discussed in greater detail in the following pages. Federal Law forbids
the use of anesthesia without prior authorization from a veterinarian.
Basic Operation
The large purple knob on top of the vaporizer controls concentration of isofluorane gas in
the outgoing oxygen, regardless of flow rate. This means that if you set the knob at 2%
and raise the oxygen flow rate from 1L/min to 4 L/min, the concentration of outgoing gas
is still 2%, it’s just coming out faster. Note that you will either need to push a button or
depress a detent in order to move the knob off of the zero setting. This prevents
inadvertent dispensing of gas.
The green knob and flow gauge meter oxygen. Generally we use about 2 L/min, although
it can be turned up if a mask or tube does not fit well and more pressure is needed.
IMPORTANT: Do not overtighten the oxygen valve. The valve is made of lead of other
malleable material and will deform if overtightened. When closing the valve, turn it just
until it starts to resist (gauge reads zero).
The expired gasses are heavier and flow down the exhaust tube to a filter canister. The
canister will become saturated and gains weight. Follow the directions on the canister
regarding weight gain limitations. The filter canister should always be below the level of
the patient.
Safety Principles

 If you are pregnant, have asthma, or any possible sensitivities to Isofluorane
anesthesia, you cannot be present during anesthetic procedures. Please notify the
staff.

 When not intubated, the patient’s head should be elevated slightly or turned
sideways to prevent reflux and aspiration.

 When intubated, the patient’s head and neck should be kept as straight as possible
so that the end of the tube does not damage the inside of the trachea.
Flushing
If the system needs to be flushed (generally done in emergencies or when waking the
patient up), the procedure will vary depending on which machine you are using. In either
case, the first thing to do is disconnect the patients breathing tube so you don’t
hyperinflate their airsacs. If you are in Treatment, open the oxygen flow (green valve) to
maximum on the gauge for about 10 seconds. In Radiology, simply press the flush
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button, located to the right of the oxygen flow valve, for about five seconds. Reconnect
the patient.
Induction

 Place mask over patient’s face. If it doesn’t seal tightly, supplement it by stuffing
a rag in the open areas.

 Turn the oxygen flow to 2 L/min. and the isofluorane concentration to 5%.
 When the patient feels relaxed, carefully ease the hood off and check the eyes.
 When the eyes are closed and the patient has relaxed, decrease concentration to
2.5% or as directed by the veterinarian.

 Place antibiotic ophthalmic ointment or other eye lubricant in the eyes.
Intubating
The veterinarian will perform this task most of the time but it’s good for others to know
how to do this in case of emergency.

 Use a tube that is slightly smaller than the tracheal internal diameter. It should not
rub on the walls on any side when placed in the trachea. Inspect the tube before
use to make sure it is clean and does not have any irritating burrs.

 Wrap the end of a strip of tape around the tube approximately 2-3” from the tip.
The tape should be about 6” long.

 Pull the patient’s tongue out as far as necessary to expose the glottis. Using a
piece of gauze helps if the tongue is slippery. Forceps can be used for small birds.
Sometimes it also helps to push in under the throat to lift the tongue forward.

 Slide the endotracheal tube down the glottis approximately 2” on large birds, 1”
on small birds.

 Check for excessive leakage by bagging the bird (see below). There will be some
leakage around the tube, but if you can raise the patient’s chest easily, the seal is
good enough.

 Wrap the tape strip that is attached to the tube around the tongue and tube first,
and then around the lower beak. Fold the last bit of tape over itself to make
removal easy later.
Ventilating (Bagging)
Bagging is performed throughout anesthesia to ensure adequate oxygenation. Birds tend
to breath very shallow under anesthesia so they may not completely exchange the dead
air in their respiratory tract. Bagging occasionally (once per minute) will help turn this air
over.
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 Close the exhaust valve on the bag. In the treatment room machine, do this by
holding a finger over the black disk on the side of the bag. On the machine in the
radiology room, you can pinch off the exhaust side of the bag. In either case,
allow the bag to fill up.

 Hold the exhaust valve shut and gently squeeze the bag so that the patient’s chest
and abdomen expand normally. If a pressure gauge is present, make sure you do
not exceed 20mm (H2O) pressure.

 Release the exhaust valve.
Monitoring
It is up to the anesthetist to constantly monitor the patient’s heart rate, ventilation
(breathing) rate, and, if experienced, the depth of anesthesia. Temperature can also be
helpful for prolonged procedures or during abdominal surgeries when the greatest amount
of heat is lost.
Heart rate can be monitored using a stethoscope placed on the chest. However, this
quickly becomes difficult since the surgeon often covers the chest with a surgical drape.
Thus we often use an esophageal stethoscope. To place the stethoscope, first measure the
approximate distance by holding the tube portion of the scope up to the neck and body of
the bird. It should penetrate to about the middle of the chest. Mentally mark how deep it
will need to go. Lubricate the tube with KY Jelly and slide it down the throat. In eagles
and other birds with crops, you may need to manipulate the tip of the scope towards the
back to avoid getting caught in the bottom of the crop. Adjust the depth of the scope for
maximum volume. This may need to be readjusted periodically during surgery.
Heart rate is measured by counting the number of beats in six seconds and then adding a
zero (multiplying by 10). For example, if you count 13 beats, add a zero, and you have
130 beats per minute (bpm). If the heart rate is too fast to count in six seconds, try
counting for two seconds and multiplying by 20. Most birds should range from about
150bpm to 250bpm under anesthesia. Below this, you may need to begin adjusting depth
and checking for leakage. Let the vet know and they will help you decide what to change.
The situation becomes very concerning when the heart rate falls below 100bpm.
Breathing rate is measured similarly, but be sure to measure a complete inhalation and
exhalation for each breath. Ventilations per minute (vpm) can vary widely even between
individuals of the same species. Some birds tend to breath very rapidly during induction
and then slow down once under. Others go down very easily.
Temperature is not routinely monitored but is useful for long procedures, abdominal
procedures, or other special cases. To monitor temperature, lubricate the tip of the
thermocouple (white rubberized wire) from the Electrotherm digital thermometer, and
insert it approximately one inch into the cloaca of an eagle, less in smaller birds. You can
tape the thermometer to the tail feathers to keep it in place during surgery. The
temperature will read out on the Electrotherm’s display. Body temperatures below 100°F
are cause for concern. The vet may direct the use of hot water bottles, increasing the
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heating pad’s setting, or wrapping the wings or legs with plastic wrap to help increase the
patient’s temperature.
Determining anesthetic depth is a little less cut and dry than taking vital signs. Different
species of birds have different anesthetic requirements and react variously to the level of
anesthesia. In general, however, if you start to detect an increase in heart rate or
ventilation rate, or you detect muscle tremoring, the patient is probably becoming too
light. A good time to check for this is during preparation for surgery such as when a site
is plucked or towel clamps are applied. Other signs of a patient waking up include
blinking or eye movement, or if the pupils constrict. Lastly, the patient will cough if it
has an endotracheal tube in.
It will take some experience to learn how to interpret anesthetic depth. Above all, keep
reporting heart and ventilation rate to the doctor so that they can direct you in changing
anesthetic parameters.
Recovering
Anesthesia should be stopped shortly before the surgery actually ends. If you think that
surgery is nearly over, don’t hesitate to ask the doctor if they want anesthesia shut off.
Sometimes this detail can be overlooked if they are intently focused on the surgery. To
begin recovering, switch the anesthetic knob to zero, disconnect the endotracheal tube,
and flush the system (see above). REMEMBER TO DISCONNECT THE
ENDOTRACHEAL TUBE BEFORE FLUSHING. Get coat and gloves on, if it is a large
raptor, and be ready to restrain the bird if it starts to flop around. Once the eyes begin to
blink, the endotracheal tube can be untaped and removed. During removal, the patient
may cough and thrash momentarily so have someone help you restrain the bird. Apply
the hood and get the bird into a handler’s arms. You can tell the bird is ready to be placed
into a kennel by holding the bird’s head up and seeing if it can hold it up on its own.
Place the bird in a kennel with no perch and plenty of extra shredded paper for thrashing
during wake up. Finally, if the bird’s core temperature was low at the end of surgery,
place a heating pad under the kennel or a heat lamp shining into it.
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Processing Blood Samples
PCV, TP, and Buffy Coat Determination

 Place two microhematocrit tubes into the microhematocrit centrifuge. Be sure to
balance them by placing them directly opposite each other. The clay end of the
tube should be slid firmly against the outside edge of the rotor.

 Screw or lock the rotor cover down firmly.
 Close the centrifuge cover and turn the dial to 5 then back to 3 minutes.
 When the centrifuge has stopped, remove the tubes and measure them against the
hematocrit reader card. You line up the bottom of the red column in the tube to
the zero line on the card and top of the clear or amber column in the tube to the
100 line on the card. The tube may be tilted or rolled along the scale to
accomplish this alignment.

 Read the packed cell volume (PCV) at the top of the red column (red cells) in the
tube. Normally it will be between 35-50%.

 The buffy coat is estimated as the number of lines taken up by the whitish layer
(white cells) floating between the red column and clear column in the tube.
Usually it will be about 0.5-1%.

 Total protein (TP) is determined using a refractometer. Start by snapping the
hematocrit tube in half just above the buffy coat. This should isolate the serum
(clear column) in the upper end of the tube. Hold your fingers close together and
use your thumbnail to create a clean break.

 Tap the unbroken end of the tube gently against the face of the refractometer to
shake a drop of serum out. Don’t use the broken end as this may scratch the
refractometer.

 Close the refractometer and hold it level under a light source to see the reading on
the SP scale. It will normally be about 2-6 mg/dl.

 Afterwards, clean the refractometer using an alcohol wipe or distilled water and
lens cloth. Replace it in its cushioned case.
Preparing Samples for Mail-Out
Two tubes and two slides are generally sent out for blood chemistries and complete blood
counts (CBC). Most of the time the tubes will be a lavender-top tube (LTT) and a greentop tube (GTT). Only GTT’s get spun (centrifuged). However, some species, such as
corvids, may require the use of two GTT’s. In this case, only spin the GTT with the most
blood in it. The other tube must remain as whole blood (unspun) for use in the CBC.

 To spin blood, place the tube into the larger centrifuge. Use a balance tube in the
slot opposite your sample. Turn on the switch and set a timer for five minutes.
When the timer goes off, turn off the centrifuge and allow it to stop.
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 Open the sample tube and pour off the serum into a plain, clear plastic tube.
Discard the rest.

 Wrap the tops of the serum tube and the remaining GTT or LTT with Parafilm.
 Place the two blood slides into a slide mailer.
 Mark tubes and mailer with tape tags that clearly show the bird’s accession
number and date.

 Have the vet fill out the order form.
 Place all materials into a cushioned mailer envelope with the form folded up
inside also.

 Multiple envelopes can all be placed into one Express Mail envelope and then
placed into the refrigerator until time for delivery.
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Setting up Fecals
Collection
FECAL SAMPLES MUST BE FRESH! The best time to collect is in the morning before
cleaning occurs (or during cleaning in the case of kennels). Remove the Fecalizer’s green
inner cup. Use a tongue depressor or clean swab to help scrape up feces and place them
in the bottom of the fecalize. Try not to pick up any dirt or forest debris.
Set-up
Use a clean mixing stick or tongue depressor to remove a drop of feces from the fecalizer
and place it on a clean slide. Add a drop of saline and stir on the slide. Apply a cover slip.
This should be analyzed immediately for the presence of protozoa.
Next, replace the green insert into the Fecalyzer and fill it about halfway with Fecasol or
other fecal-flotation solution. Agitate by twisting the insert loosely back and forth. Once
the feces are well broken up, seat the insert firmly and slowly fill the Fecalyzer to the
brim with solution. Try not to create any foam during filling. Finally, apply a coverslip.
The solution must contact the coverslip with little or no bubbles on top. Set a timer for
fifteen minutes. The doctor will then analyze the sample by placing the coverslip

Chapter 9: Examination & Triage
Guidelines
•

Before picking up the patient, take time to review history and note any food,
blood, vomit, droppings, or urine that are present in the patient’s enclosure. Also
note posture, attitude (alert, depressed, etc), and ability to ambulate (fly or run).

•

During triage, keep your exam brief. If the bird appears stressed, just perform the
basics of supportive care and put it away!

•

Run your gloved hands symmetrically over the body and limbs. Even if you don’t
know anatomy, you can pick up asymmetries by comparing sides. Also note any
wetness or scabs.

•

Establish a pattern—preferably head to toe.

•

Inspect the ears for parasites, discharge, or bruising. They can be a vital clue to
whether neurological symptoms are the result of trauma or disease.

•

Check the pupil size and response of both eyes. This can help in diagnosing
severe concussion (pinpoint pupils), shock (dilated pupils), or peripheral nerve
damage (unequal pupils).

•

Always inspect the oral cavity. Look for foreign objects (fishing tackle), lesions
(trichomoniasis in raptors and pigeons), bruising (head trauma), and especially
note the color and wetness of the mucus membranes.
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•

When spinal trauma is suspected, wet the feathers along the spine with alcohol
and check for bruising.

•

The vent can be difficult to find in birds but is important since it can become
plugged if they are dehydrated. Feel for the pair of long slender pubic bones that
enclose the caudal abdomen. Just behind where these bones meet, you should be
able to feel or see the vent. Gently massage the vent open so you can see the
mucus membranes.

•

Check the bottoms of the feet and condition of the talons for wounds and wear.

Vital signs
The vital signs are obtained first since they could change dramatically with handling.
Core temperature
This is commonly omitted in avian examinations since core temperature can vary widely
and the birds generally react unfavorably to the process. However, it should be done
periodically throughout an anesthetic procedure to prevent hypothermia. Usually the
temperature is taken cloacally by lubricating a thermometer with K-Y jelly and inserting
it into the vent about 1” in eagles (less in smaller species). The Center also has a digital
thermometer with a long probe that can be passed down the esophagus into the stomach
and left there throughout the procedure. Either way, wait until the thermometer has
stabilized (30 seconds or so). Digital thermometers usually beep when they have
stabilized. Normal temperature should be about 103°F to 106°F for most birds. A stressed
raptor can have a temperature as high as 109°F.
Auscultation
Although respiratory and heart rate can often be felt on the sternum, it is a good practice
to use a stethoscope so that changes in quality can be easily detected. Wear the
stethoscope so that the earpieces point forward when inserted into the ears. Place the
wider bell of the stethoscope to the bird’s back or on one side of the breast. Measure the
rate by counting the number of breaths or beats in six seconds and multiplying this
number by ten for the rate per minute (or simply add a zero e.g. 13 becomes 130). If the
rate is too fast to count for six seconds, try counting for two seconds and multiplying by
30.
Normal heart rates vary widely depending on the species. For bald eagles, rates of 150300 are not uncommon under anesthesia. Rapid changes in rate as well as any abnormal
rates or rhythms should be promptly reported to the surgeon since it may indicate a
change in anesthetic plane or the development of a problem. Normally, only one heart
sound is heard per heartbeat in birds.
Respiratory rates also will vary depending upon stress level, temperature, and species.
For bald eagles, the rate is generally around 30 ventilations per minute in a relaxed bird.
Under anesthesia, the rate may often be high during induction and then decrease to as low
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as 6-10 per minute. Generally, birds breath very shallow under anesthesia so it is a good
practice to manually ventilate birds under anesthesia at least once per minute.
For a complete respiratory exam, there are eight points that should be checked on large
birds. These include both sides of the abdomen, both sides of the chest, both axillary
regions (“wing pits”), the cervical trachea (neck), and the throat. Listening to the throat
with the mouth closed also checks the upper respiratory passages. Normally, the
abdomen and chest checkpoints are silent except for heartbeat and occasional gut sounds.
The axillary checkpoints are located directly over the lungs. At these points you will
normally only hear a brief rush of air at the peak of inspiration. The trachea and throat
generally have smooth air sounds in and out. Any whistling or crackling may indicate
congestion. Absence of air movement in one of the lungs could indicate occlusion of a
primary airway. Excessive air sounds in the abdomen or chest may indicate airsac
disease. Throat or trachea sounds usually indicate upper respiratory congestion, which
may be identified by examining the choana and nares.
Body Weight
This measurement can aid in determining emaciation, dehydration, and gender. Small
birds can be weighed simply by placing them in a paper sack or box on the scale. Larger
animals will need to be place in a kennel or restrained with a body wrap or towel.
Restraint equipment, such as body wraps and hoods, should have its weight marked on it
so that it can be subtracted later. Be sure to write the total weight down immediately as it
may get forgotten in the process of other calculations. One trick that works well if you
are not utilizing a box or kennel is to zero the scale with the patient on it. When the
patient is removed, its weight is displayed as a negative number. If boxes or kennels are
used, remember to tare or zero the scale BEFORE weighing the animal.

Evaluating Hydration
Assume the worst. It is perfectly acceptable to assume that all patients who are admitted
are dehydrated. A safe ballpark is 10%. Overloading on fluids is difficult to achieve
under normal circumstances so it is safer to assume a deficit.
Skin elasticity. In large birds, ball the foot up and then allow it to relax. Pinch the skin
on the back of the foot and see how long it takes to lay flat again. Normally, the skin
should smooth down in a second or two. If it stays standing, the bird is probably
dehydrated.
Mucus membranes. In dehydrated birds, the lining of the mouth and of the cloaca will
become tacky and pale.
Droppings will change in dehydrated birds. Urates become gritty, discolored, or may
even form stones.

Evaluating Emaciation
Feel the keel and general boniness of the limbs to determine leanness. The keel shape
varies among birds, but generally if concavity can be felt on the sides of the keel, it is
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emaciated. Keel sharpness can be measured with a ruler, but can roughly be
communicated as a body condition score (BCS). At the Center, we use a scale of 1 to 5
with 3 being normal. See figure 12.

Treating Ectoparasites
When you see ectoparasites on a patient, please
note it in the record and let a staff person know.
Various treatments are available. Generally, mite
and lice sprays containing 0.030% pyrethrins are
effective and safe. Ivermectin can also be used. You
should wait until after performing the physical to
use sprays since wetting the feathers may interfere
with detecting wounds and feather quality. Feather
lice are harmless to people and wash off easily. To
slow their transfer, spray pyrethrins along the arms
and front of the restrainer.

5: Obese
4: Overweight
3: Normal

2: Thin
1: Emaciated

Figure 30: Body Condition Score (BCS). Crosssection of the chest showing degrees of emaciation a
they relate to the body condition scores of 1-5.
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Chapter 10: Supportive Care and Administering Medications
Drinking Water
Water should generally be made available to patients unless special instructions are given
for not watering. If you find a bird without water, do not give it water without asking the
staff first. Water may be withheld for certain reasons so it never hurts to check with the
staff before giving water to a bird who does not already have some available.

Fluid Support
As noted previously, an estimate of 10% dehydration is safe for admits or debilitated
patients. The fluid deficit in milliliters is this percentage of the body weight in grams
since one gram of water is equal to one milliliter. The first half of this deficit is replaced
the first 24 hours and the rest is replaced over the following 48 hours. In addition,
maintenance fluids of 5% of the body weight must also be administered. The maximum
that can be given parenterally at one time is about 3-4% of the body weight (roughly 9%
orally), therefore the daily amounts are divided into boluses given 2-4 times per day. A
shortcut to calculation is to figure 10% of the body weight for the first day and divide this
into three boluses for administration. Use the same dose on the second and third days,
just reduce the boluses to two. If you’re not mathematically inclined, use the table on the
following page.
Fluids must be replaced before digestion can occur. Therefore, the first 24 hours should
focus on fluid replacement. A safe choice for most situations is a 1:1 mixture of 0.9%
saline and 5% dextrose (D5W). These fluids can be given safely via any route. If
vomiting or diarrhea develops, give fluids by injectable routes only until the vomiting or
diarrhea stops for several hours.

Nutritional Support
At first, nutrition is limited to the carbohydrates present in the fluids mentioned above.
Food can only be started after replacing fluids for at least 12 hours and determining that
oral fluids are passing through the digestive and urinary tracts successfully (no vomiting,
no diarrhea, normal passage of urates). Easily digested diets are started in small amounts
(the equivalent of a couple bites). The amount is gradually increased while the frequency
of feeding is decreased. Vitamins and calcium powder should also be added to diets.
Gavage (“tube-feeding”) diets are safe starting diets. For omnivorous animals, a mixture
of Science Diet A/D and bird hand-feeding formula (e.g. Kaytee Exact or Harrison’s Bird
Diets) can be mixed into a slurry and gavaged. More A/D is used with carnivores and
more hand-feeding formula is used with herbivores. See the instructions that follow for
information on how to tube feed.
If the patient is easily stressed and appears able to eat on its own, offer them softened or
“clean” food. “Clean” food has all bones, fur, feathers, fins, seed hulls, etc. removed.
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This makes the diet easier to digest. Dip the food in water if the patient will still accept it.
Rice or soaked pet food may be used with omnivores.

Other Supportive Measures
Supplemental heat is important for critical patients. Place a heating pad under half of the
cage so that the animal can select a comfortable zone. If using a heat lamp, be sure that
the patient can select a cooler zone if it becomes too hot.
You must attempt to contact the Staff Veterinarian before administering drugs. However,
certain supportive drugs are best given in a timely manner so, if you cannot contact the
veterinarian, please give the following according to the dose charts listed here. Upon
admission, intramuscular injections of vitamin B complex and iron dextran are
recommended. For animals with definite signs of concussion or spinal injury, a single
high dose of steroids is advisable as well. Beyond these drugs or ones already prescribed,
always check with the veterinarian before administration.

Intravenous (IV) Fluids
1. Draw up the prescribed amount to administer using a large needle and appropriate
sized syringe. To the prepared syringe, attach a butterfly needle or extension set
with needle. Bleed air from the delivery line and needle so that a small drop of
fluid is visible on the tip of the needle.
2. Capture and secure the patient on an examination table.
3. Select an injection site. If a catheter has been installed, by all means use it!
Otherwise, for large birds, try the medial metatarsal vein. For other birds, use the
cutaneous ulnar vein at the elbow. Clean the site with antiseptic gauze sponges
(e.g. alcohol wipes or sponges soaked in Nolvasan) until they come back
relatively clean. If you do use a catheter, be sure to flush it before and after use
with about a half milliliter or so of heparin/saline flush.
4. Have the handler or a third person place a finger proximal to the injection site to
encourage distention of the vein. Insert the delivery needle at a shallow angle just
under the skin, then advance into the vein. Gently release finger pressure on the
vein and look at the delivery line; once inside the vein, a small amount of blood
will flow back into the tube and you can gently advance the needle farther up the
vein to the hub of the needle. If you miss, pull out and try again. Avoid sideways
manipulation of the needle beneath the skin as you can easily “blow” the vein and
form a hematoma (bruise) which obstructs further use for a few days. Gently
pulling the skin distally helps to keep the vein from rolling while inserting the
needle.
5. Administer the fluids as quickly as possible. If a hematoma starts to form or the
needle slips out of the vein, release pressure on the vein, pull out, and apply
gentle pressure with a gauze sponge to the site until bleeding stops.
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6. After finishing the injection, apply gentle pressure with a gauze sponge to the site
and withdraw the needle. Continue pressure for a few minutes to prevent
hematoma formation.

Subcutaneous (SQ) Fluids
1. Draw up the prescribed amount to administer using a large needle and appropriate
sized syringe. To the prepared syringe, attach a butterfly needle or extension set
with needle. For large volumes (greater than 100mls), you may wish to simply use
an IV bag with drip set. Small amounts can be given using a syringe with standard
needle. Bleed air from the delivery line and needle so that a small drop of fluid is
visible on the tip of the needle.
2. Capture and secure the patient on the exam table.
3. Select an injection site. The skin web between the legs and body (inguinal web)
has the greatest elasticity and potential volume. Other sites include the
interscapular area on the back or the patagium on the wings.
4. Insert the needle at a shallow angle to the skin. Once just under the skin, infuse a
small amount to check positioning. If you are at the right depth, a visible bubble
of fluid will form below the skin. If you are too shallow, fluid will come back out
of the insertion site, and you should push the needle in farther. If you are too
deep, a bubble will not be visible and you should withdraw slightly. Once started,
keeping the proper depth in the growing bubble becomes easier. With birds, you
will likely need to use multiple sites (e.g. both inguinal webs) to infuse a
complete bolus.
5. After finishing the injection, apply finger pressure to the site and withdraw the
needle. Continue pressure for a few moments to prevent leakage.
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Intramuscular (IM) Injection
1. Draw up the desired medication. Attach a 25G needle (5/8” long preferred) to the
syringe
2. Help your assistant catch the bird, hood it, and secure it in upright restraint. Have
them take both feet in one hand. By stretching the feet downward and pulling
upward with an arm across the bird’s front, they can protect you while you give
the shot in the breast.
3. Locate the site. You should give the shot in the center of the right or left breast
muscles. Avoid the crop and rib areas.
4. Insert the needle to depth so that the tip of the needle is in the center of the
muscle.
5. Draw back on the plunger. If you see blood flow into the syringe, withdraw and
try another site.
6. Once no blood is visible when the plunger is drawn back, gently infuse the
medication.
7. Withdraw.
8. Massage the site.
9. Dispose of needle in a sharps container using safe technique.

Intraosseous (IO) Fluids
The intraosseous catheter is rarely used in wild birds due to the potential for morbidity of
the carpus or ulna. Also, it is not as popular now due to the amount of pain that may be
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inflicted. Due to the possibility of these complications, at the Alaska Raptor Center, only
the veterinarian or specifically authorized personnel may install an intraosseous catheter.
If release is not imperative, as with a seriously debilitated resident bird or when there are
no better alternatives, the intraosseous catheter can be a life-saver. Pain relief, such as
butorphenol, should be provided in conjunction with its use. Following is the procedure
for infusing fluids through the catheter. Remember to keep all materials absolutely
sterile!
1. Draw up a three milliliters of heparinized saline (10 units/ml) in a sterile syringe.
2. Remove the tape and cap from the cannula.
3. Connect the heparinized saline syringe to the cannula and slowly infuse just
enough heparinized saline to fill the needle and flush it slightly (about 1/2 cc).
4. Connect the bolus syringe and slowly but smoothly infuse fluids. If increasing
resistance is felt, stop infusion-- continued pressure may damage the bone. Try
again in about one or two hours.
5. After infusing all of the bolus, flush again with heparinized saline.
6. Reinsert the cannula’s cap and cover with a strip of tape. Apply a small amount of
antibiotic ointment to the skin around the base of the catheter.

Gavage feeding (“Tube Feeding”)
Select a gavage tube of the appropriate size. For birds with very sharp, strong beaks (e.g.,
ravens), use of a metal feeding tube is recommended. They are also easier to use if you
ever have to tube a bird alone. Otherwise a piece of rubber or plastic tubing is adequate,
particularly if you are gavaging a chunky mixture which would otherwise clog a metal
feeding tube. Measure the tube by laying it alongside the body with the tip at a point just
below the tip of the sternum. Make a mark at the level of the mouth. This will be your
guide that you’ve gone as far as you can go.
1. Attach the tube to the bolus syringe and apply a generous blob of K-Y jelly to the
tip of the gavage tube.
2. Secure the patient in upright restraint.
3. With birds, remove the hood and secure the head with mouth open. You can cover
the eyes with a towel. Stretch the neck as far as possible to ease introduction of
the gavage tube. Insert the gavage tube down the throat and into the crop (in birds
who have one) or stomach. Be sure to steer clear of the glottis-- the opening into
the trachea. So long as the bird is conscious, it will cough and struggle if you
attempt to pass the tube into the trachea. However, it is always a good idea to
visually check. See figure 10.31. Guiding the tube from the left to the right side of
the neck follows the natural curve of the esophagus. Gently twisting the tube as
you guide it down will also help, especially if dehydration has caused the throat to
be sticky. If large volumes are to be given or the bird is very weak, you should try
to continue all the way to the bottom of the stomach (see figure 10.32). In birds
with unilobed or bilobed crops this can be rather difficult, particularly when using
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flexible tubes. It helps to have the bird's neck stretched completely and to have a
third person to palpate the tube in the crop and guide it towards the dorsal surface
where the inlet to the stomach lies. If you encounter an unexpected obstruction or
the bird expresses severe discomfort (they usually express moderate resistance to
the procedure), withdraw and assess the situation.
4. Push the fluids down the tube. Keep an eye on the mouth to watch for
backwashing. If fluids rise into the mouth, stop and make sure you have the bird's
neck fully extended. Commonly, you may have simply relaxed your grip and the
neck has bent (like walking and chewing bubble gum, this procedure can prove
how coordinated you are!). If fluids rise to the level of the glottis and do not fall
back when you stretch the neck, withdraw the tube immediately and let go of the
head and allow the animal to swallow and shake the fluids out of its mouth.

Figure 10.31 Inserting a gavage tube Note that it is inserted from the patient’s left-toright.
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5. To withdraw, kink the tube and pull out smoothly. If you are using a metal
feeding tube, you can’t kink it, but the syringe will prevent dripping as you pull
out. Keep hold of the patient’s head for a moment. Apply the hood and slowly let
go of the head after the bird seems to be calm. Allowing the head to be free too
soon can encourage the bird to struggle or droop its head and thus regurgitate
fluids. Instruct the handler to not allow the head to droop during the rest of the
handling session. You may also need to assist the handler in holding the bird's
head up as it is being transferred to its enclosure.

Figure 10.32 Positioning the gavage tube. Position 1 illustrates a commonly
encountered problem. If the tube is pressing against the wall of the crop or stomach, fluid
will not flow out. Position 2 shows the proper position for depositing a bolus in the crop.
Position 3 shows the proper position for depositing a bolus in the stomach. Once the
stomach is full, the surplus will backfill into the crop. The tightness of the curve from the
crop into the stomach is much tighter without the neck extended, thus the reason for
extending the neck during gavage.
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Force Feeding and Feeding in Kennels
1. Collect uneaten portions of food from previous feedings. Weigh them in grams
and record in the appropriate book or chart.
2. Prepare food. Apply vitamins (e.g. Vitahawk, crushed calcium tablet) and extra
moisture (Pedialyte, water, LRS) as directed. The fluids are important because
most wild birds in small enclosures do not ever figure out how to drink from the
small, clipped-on bowls.
3. If feeding in a kennel or small enclosure, put the food in an area where it will be
easily seen yet least likely to be dumped over or defecated into. In kennels,
placing the food just inside the door to one side will keep it safe and visible. You
should wear a handling glove when putting food into some cages as very hungry
birds may snatch it out of your hands!
4. If a bird needs to be force fed (as directed), capture the bird, and secure it in
upright sitting restraint without a hood. Using long, blunt tweezers, start by
offering the choicest pieces (those with raw, red meat exposed in small, easy
sizes). Once the bird has been “primed”, it may hastily eat the remainder directly
out of the bowl. If the patient is reluctant after several minutes, secure its head
with mouth open and stuff a piece of food all the way to the back, if possible. If
the bird is slow to swallow, pushing on the food with the tweezers, massaging the
throat, or squirting water or Pedialyte into the mouth will encourage swallowing.
Avoid using threatening gestures to scare or tease the bird into opening its mouth.
These methods work but cause unnecessary stress and may cease to work after the
bird becomes used to them.
5. Place the bird into a clean cage to monitor droppings.

Crop Stasis
Crop stasis is a life-threatening condition in which the digestive system stops functioning
and allows ingested food to putrefy. Food will simply sit in the stomach when the body is
too dehydrated to secrete digestive enzymes and shift blood volume to the digestive
organs. They may also be too low on energy to spare muscular action for digestion.
Finally, there may be insufficient fluid volume in the blood for the kidneys to remove
wastes from the blood. Thus the crop and stomach will simply hold the food and allow it
to putrefy. Putrefaction produces a sour, acidic odor in the breath, easily detectable when
gas is manually expressed from the crop. Autointoxication occurs when toxins produced
by anaerobic bacteria are absorbed into the bloodstream. These toxins interfere with the
nervous system producing convulsions, involuntary vocalization, disorientation,
unconsciousness, and eventually death, apparently through respiratory arrest. In addition,
metabolic acidosis (acidic condition of the blood) is often already occurring if the bird is
severely emaciated. This is because the body has been metabolizing its own proteins
(muscle tissue) to get the energy it needs. The side effect of this metabolic pathway is the
release of ketones and lactic acid which lower blood pH and poison cells. Acidosis often
accompanies autointoxication and can be detected through bicarbonate analysis of the
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blood.8 Bicarbonate administered intravenously can aid in neutralizing the condition;
however, this should only be attempted under the direct supervision of a veterinarian.
To detect crop stasis, open the bird’s mouth and pull and palpate the crop to express
some gas. Foul or acidic odors can indicate stasis, especially if the patient is dehydrated
or depressed. You may wonder how eagle or owl breath could ever not be foul. You will
find with experience, however, that there is a big difference. Some people can
differentiate a sweet acidic smell to the breath during an episode of metabolic acidosis.
This is likely the ketones that are coming off in the breath. Also palpate the crop and
monitor whether contents appear to be emptying into the stomach over time. The
ventriculus (gizzard) can also be checked in a similar fashion by palpating the cranial left
quadrant of the abdomen. If the crop or stomach does not change volume over a period of
three hours or so and the breath is very foul, crop stasis is likely occurring.
Treatment is accomplished primarily through removal and dilution of upper GI contents.
Activated charcoal can also be given orally to absorb toxins. Surgical removal of crop
contents is also a possibility but in the author's experience, not usually necessary unless
there is an obstruction or the nature of the contents makes expression too risky.5 Removal
orally can be dangerous due to the potential for aspiration and burning of membranes in
the mouth and nasal passages. Even with these hazards, however, it is still better to
remove the contents using whatever means possible than to allow them to continue
fermenting and exacerbating the bird's condition.
The process requires a veterinarian since the bird must be anesthetized, intubated, and
have its crop and stomach lavaged thoroughly followed by antibiotic therapy. In
particularly bad cases, a last flush with gentocin/saline at 1mg/ml is given followed by
fluids and activated charcoal. Gentocin will usually not be appreciably absorbed from the
gut and is effective against gram negative bacteria of the type that cause autointoxication.
Often motility enhancing drugs such as metoclopramide are given so long as obstructions
are not suspected elsewhere in the digestive tract.
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Chapter 11: Fracture and Wound Care Procedures
As with all areas of this book, the scope of these instructions is to help persons with
minimal medical training to carry out prescribed basic medical procedures or to stabilize
the patient until professional veterinary care can be performed in the case of new
admissions. Always keep in mind that although you may not be able to set a broken bone
or stitch a wound, you can make all the difference in the bird’s prognosis and ultimate
survival. If exposed bone dries out it dies and greatly diminishes the hope of successful
return to function. Likewise, fresh wounds kept clean will have a quicker healing time.
Therefore, if you are unable to contact the vet, do your best to stabilize that fracture or
cover that wound. If you follow the principles here, you are unlikely to make things
worse and could actually be saving the patient’s life.

Bandaging Basics
The goals of bandaging include preventing contamination, maintain an environment that
promotes wound healing, preventing mutilation by the patient, and reduction of dead
space. Splinting is the addition of materials to stabilize broken bones or damaged joints.
These things must always be checked for when applying bandages or splints:
1. Is the bandage/splint too tight? Do not stretch materials as they are applied
since this effect will be multiplied with each wrapping. Check the distal portion of
the limb regularly for swelling, coolness, or loss of color. In application of figure8 wraps on a wing, keep the wrapping as high on the wrist as possible to avoid
folding the wrist too tightly. If swelling is expected, such as after orthopedic
surgery, keep the bandage slightly loose.
2. Does the bandage/splint add too much weight beyond the injury site? This is
particularly important with fractures. Some fractures, such as a femur fracture,
cannot be splinted very successfully. This is because any weight added to the leg
will only place more distractive force across the fracture site. In this case, it may
be best to simply place the bird in a well-padded kennel in a quiet area to reduce
motion. In the case of proximal humeral fractures, the only choice is to wrap the
wing to the body.
3. Does the splint extend to at least one joint above and below the injury site? A
splint that cannot encompass a joint above and below the fracture may simply act
as a fulcrum for further damage at the fracture site.
4. Is this bandage going to stay on? Seems like an obvious question but it can be
harder than you think, particularly with active birds. Sometimes bandages can slip
down and actually become a liability for the bird. When wrapping the carpus, start
the bandage as high as possible as it will have a tendency to ride distally.
Attaching the bandage with a piece of extra-sticky tape (Wet-Pruf, Kendall) on
the proximal side will prevent slippage.
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Removing Bandages
•

Examine the condition of the bandage for wear and tear. Inspect for ways that the
next bandage may be improved for the particular patient’s habits.

•

If previously used anchor tape is still holding, cut the bandage away from it and
reuse the anchor. This will shorten the time required for re-application and may
limit wear and tear on the bird’s feathers.

•

When cutting the bandage off, use bandage scissors (they have a lump on the
bottom jaw) and use care so that you do not cut feathers or toes. This can happen
easier than you might suspect!

•

Note the color and odor of any materials inside.

•

If the bandage is sticking to the wound, soak the area with saline and slowly work
the bandage off.

Treating Wounds
Apply a surgical soap (Chlorhexadine scrub) and use antiseptic solution (e.g.
povidine/iodine or chlorhexadine solution) and sterile gauze pads to soak dry, dead
material. It’s easier on the patient if this solution is prewarmed on a heating pad or in the
microwave. You will also find that the soap is generally more comfortable than the
straight solution in fresh, raw wounds. This is because it is more isotonic. Gently remove
dead and dry tissue using gentle scrubbing or sterile tweezers and small scissors. Do not
cut living tissue (recognized by pink color or bleeding) and do not attempt to tear out
tissue that is stubborn or that appears to be deeply connected (dead tendons). Instead, cut
off the exposed dead portions. If bleeding occurs, apply gentle pressure with dry, sterile
gauze. After removing as much material as possible, rinse the wound with lukewarm
antiseptic solution.

Controlling Bleeding
If bright red blood is gushing (severed artery), immediately cover with any absorbent
material immediately available (sterile preferred if immediately available). Apply firm
pressure. As material soaks through, do not remove it. Instead, cover with more absorbent
material and continue to apply very firm pressure. Contact the veterinarian immediately.
If blood is flowing freely, cover with sterile gauze sponges and wrap as a pressure
dressing. If blood begins to soak through, apply more gauze sponges. Contact the
veterinarian.
If a talon, beak, or granulating wound is bleeding, dab dry with sterile gauze pads and
apply a styptic pencil or Kwik-Stop powder. If bleeding is widespread or does not appear
to be clotting, apply pressure and contact the veterinarian.
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Bleeding Blood Feathers
Bleeding blood feathers must be completely plucked using a pair of hemostats. If a large
feather is involved, this is best done under anesthesia. The entire feather must be
removed. Avoid using silver nitrate pencils inside of feather follicles as this may cause
permanent scarring and lead to feather cysts or other feather growth anomalies. Instead,
use direct pressure, Kwik-stop, or Gelfoam. If bleeding is widespread or does not appear
to be clotting, apply pressure and contact the veterinarian.

Dressings
Generally, instructions will be posted for what types of dressings and bandages to apply.
If instructions are unavailable, your main goals should be to clean the wound and cover
it. If you’re not sure what can be safely put on a wound, simply cover it with a non-stick
gauze pad and wrap with tape or Vetrap. If the wound has exposed bone or appears to
penetrate the body cavity, apply saline to the gauze pad to keep tissues moistened. The
following pages illustrate how and when to apply various bandages.
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Wing figure-8
Use
Used with fractures beyond the midshaft
humerus, with dislocations of the elbow or
carpus, and with wounds of the wing
proximal to the carpus.
Application
Use Vetrap self-adhesive bandaging.
Restrain the wing in a semi-folded position.
Figure 0.13 illustrates the route of wrapping.
Starting at the wrist, wrap inward around the
carpus, across the dorsal surface of the wing,
around the medial surface of the humerus,
across the ventral surface of the wing, and
around the leading edge of the phalanxes to
the starting point. Repeat the same path at
least three times. Finish off by wrapping at
least once around the body at mid-sternum.
Tape the exposed end of the Vetwrap.The
following tips will help you apply a good
figure-8:
•

Keep the crossing at the humerus as
high as possible into the pit of the
wing.

•

Keep the crossing at the phalanxes at
about midway down the phalanxes.
Avoid crossing too low (results in
feather breakage and restricted wrist
circulation) or crossing too high
(results in looser bandage).

•

Do not stretch the Vetrap as it is
applied. Unwrap the roll several feet
and reroll loosely. Apply only slight
tension to the material while
wrapping.

Figure 11.33: Wing figure-8 wrap
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Foot figure-8
Use
Brief treatment of small minor wounds on the foot pad. Seldom used. Alternatives
include ball and doughnut bandages.
Application
Tape that is very sticky and waterproof is preferred (Wet-Pruf, Kendall). Telfa and gauze
sponges are placed over the lesion on the sole of the foot. Figure 11.34 illustrates the
route of wrapping. Starting at the cranial face of the distal tarsometatarsus (TMT), wrap
around the TMT, over the hallux, and down across the pad. Continue up around the opposite side of the hallux and around the TMT to the starting point. Repeat at least two
times or until the dressing on the pad is covered and secure. About three wrappings are
usually sufficient.
Figure 11.34: Application of foot figure-8 wrap
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Ball Bandage
Use
Bumblefoot or wounds of the foot pads, temporary foot restraint (as during surgery), and
to supplement splints or external skeletal fixators during fracture healing.
Application
Place a wad of gauze sponges in the foot and close the toes around it uniformly. If a
wound is involved, place a non-stick pad (e.g. Telfa) against the wound with an
appropriate antimicrobial ointment (e.g. Silvidine). Wrap with self-adhering elastic wrap
such as Vetrap or Coban. Simply progress around and around the foot and ankle as
though forming a ball. Once sufficiently wrapped (three layers at least) then tear off the
wrapping material and adhere it to itself. For birds that tend to shake the bandage off or
pick at it, add a piece of medical tape to the ankle portion and perhaps a sacrificial tab or
two on the ball itself.
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Doughnut Bandage
Use
Severe bumblefoot or toe fractures.
Application
First, a ring must be fashioned to match the size of the foot. The talons of each toe will
rest along the rim of the ring so it must be sized accordingly. For large eagles, a six-inch
diameter stockinette rolled up and wrapped with thick, padded tape (Microfoam, 3M
Health Care, St. Paul, MN) works nicely. Dr. Redig at the Raptor Center at the Univesity
of Minnesota uses another clever framework made from closed-cell foam. This is the
type of foam used in exercise mats and toys (in particular a water toy called a “Fun
Noodle”). The foam is carved out to the shape of the foot with a hole cut through the
bottom to divert weight away from the lesion and allow access to it from underneath. 1
Place the ring or foam shoe on the foot and cover the wound with the prescribed ointment
and dressing. Begin the bandage by wrapping around the outside edge with a selfadhesive wrap (Vetrap, 3M Health Care, St. Paul, MN). After securing the talons and
outer edge, begin wrapping over the top of the foot and around the ankle. Then, wrap
around the bottom of the foot. Lastly, cover the bottom and sides with waterproof tape.
Sometimes a final layer of less-sticky cloth tape is applied over this to facilitate cleaning
as it can be stripped off and replaced at each bandage change without having to redo the
whole bandage.
During the next wound treatment, a hole is cut into the bottom of the bandage and the
inner materials can be removed and the wound treated. The hole is then covered with a
piece of waterproof tape. This bandage can be used repeatedly so long as it remains dry
and relatively clean. Push back some of the foam or ring and inspect the toes during each
treatment to make sure nothing is getting twisted and pressure sores are not forming.
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Paddle Bandage
Use
To immobilize a broken toe or foot in small and medium-sized birds or to cover minor
wounds on the toes or feet. This bandage is easier to apply on small feet than wrappings,
provides stiffness, and reduces the risk of strangulating toes.
Application
Make a platform out of strips of waterproof tape (Wet-Pruf, Kendall Healthcare Products
Co, Mansfield, MA). Apply prescribed antimicrobial ointment and dressing to the wound.
Apply the tape platform to the bottom of the foot so that it extends beyond the whole foot
at least one inch. Apply strips of tape across the top of the toes and so that they sandwich
the foot in between. Apply one strip of tape around the ankle and cross it over itself on
the bandage. Finally, apply cyanoacrylate glue (Krazy Glue or Vetbond, 3M Healthcare,
St. Paul, MN) to the edges of the bandage to stiffen it and prevent delamination. Trim
away the excess from the sides. Try to leave the tips of the toes protruding to aid in
removal and to allow inspection for tightness.
When removing this bandage from small birds, great care must be taken not to cut toes
off! Usually a pair of suture scissors can be worked from the ankle down using small
bites to gradually flay the whole bandage open.
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Tape Splint
Use
Immobilizing tarsometatarsal or distal tibiotarsal fractures on small birds.
Application
Pluck the leg if possible. If the fracture is open, the site must be cleaned and flushed
(gentocin solution 1mg/ml) thoroughly. Reduce the fragments to their approximately
normal configuration. Apply a small amount of antimicrobial ointment (e.g. Silvidine)
and a piece of non-stick dressing (Telfa, 3M Health Care, St. Paul, MN). Apply strips of
tape from front to back all along the inside length of the leg, keeping it in a slightly bent
position to resemble the stance while standing. Repeat along the outside of the leg so that
the leg is sandwiched between tape strips. Leave the foot exposed unless the fracture is
very distal on the tarsometatarsus. Apply cyanoacrylate glue (Krazy Glue or Vetbond,
3M Health Care, St. Paul, MN) to the seems and trim away the excess. In larger small
birds (100 grams and higher), you may want to add a paperclip or other stiffener to the
sandwich. Make sure that you place it outside of the initial wrap so that it does not dig
into the skin.
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1 Redig PT: Orthopedic Fixation for Long Bone Fractures of Raptors and Other Large Birds: Pelvic Limb. In 2002 Proceedings of
the Association of Avian Veterinarians, pp323-335.
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Appendices
English-Metric Conversion Table
To convert from...

to...

multiply by...

Celsius (°C)

Fahrenheit (°F)

Use equation:

Centimeters (cm)

Inches (in)

0.394

Feet (ft)

0.0328

Meters (m)

0.01

Millimeters (mm)

10

Pint (pt)

0.5

Quart (qt)

0.25

Tablespoon (tbs)

16

Fahrenheit (°F)

Celsius (°C)

Use equation:

Feet (ft)

Centimeters (cm)

30.48

Inches (in)

12.00

Meters (m)

0.3048

Miles (mi)

0.0001894

Yards (yd)

0.6777

Pints (pt)

8.0

Liters (L)

3.785

Quarts (qt)

4.0

Ounces (oz)

0.035

Pounds (lbs)

0.002

Kilograms (kg)

0.001

Centimeters (cm)

2.54

Feet (ft)

0.833

Meters (m)

0.0254

Yards (yd)

0.0278

Grams (g)

1000.0

Ounces (oz)

35.274

Pounds (lbs)

2.205

Feet (ft)

3281

Meters (m)

1000

Miles (mi)

0.621

Yards (yd)

9144

Cups

Gallons (gal)

Grams (g, gm)

Inches (in, ”)

Kilograms (kg)

Kilometers (km)

9
5

(°C ) + 32

5
9

(°F − 32)
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Liters (L)

Meters (m)

Miles (mi)

Ounces (oz)

Pints (pt)

Pounds (lbs)

Quarts (qt)

Tablespoon (tbs)

Teaspoon (tsp)

Yards (yd)

Cups

4.226

Pints (pt)

2.113

Gallons (gal)

0.264

Milliliters (ml)

1000

Quarts (qt)

1.057

Centimeters (cm)

100

Feet (ft)

3.281

Inches (in)

39.37

Kilometers (km)

0.001

Miles (mi)

0.0006214

Millimeters (mm)

1000

Yards (yd)

1.093

Feet (ft)

5280

Yards (yd)

1760

Kilometers (km)

1.609

Grams (g)

28.35

Pounds (lbs)

0.0625

Kilograms (kg)

0.028

Cups

2.0

Liters (L)

0.473

Quarts (qt)

0.50

Gallons (gal)

0.0125

Grams (gm)

453.59

Ounces (oz)

16.0

Kilograms (kg)

0.454

Cups

4.0

Pints (pt)

2.0

Liters (L)

0.946

Gallons (gal)

0.25

Cup

0.0625

Teaspoon (tsp)

3.0

Cup

0.0208

Tablespoon (tbs)

0.333

Inches (in)

36.00

Feet (ft)

3.00

Meters (m)

0.914

Miles (mi)

0.0005682
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Dosages of Common Supportive Drugs
These are listed in milliliters based upon the most common concentrations available.
Make sure that your solution matches the concentration at the top of the column. For
doses <0.02mls, dilute by appropriate factor (e.g. if a dose is 0.003, try diluting 1:10
(0.1cc of drug to 0.9cc of sterile saline) and give 0.03 instead of 0.003).
Body
Wt (g)
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
250
300
350
400
450
500
750
1000
1250
1500
1750
2000
2500
3000
3500
4000
4500
5000
5500
6000

Atropine
0.02 mg/kg
0.56mg/ml
---------0.004
0.004
0.004
0.005
0.005
0.005
0.006
0.006
0.006
0.007
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.03
0.04
0.04
0.05
0.06
0.07
0.09
0.11
0.13
0.14
0.16
0.18
0.20
0.21

Baytril
15 mg/kg
22.7mg/ml
0.007
0.013
0.020
0.026
0.033
0.040
0.046
0.053
0.059
0.066
0.073
0.079
0.086
0.093
0.099
0.106
0.112
0.119
0.126
0.13
0.17
0.20
0.23
0.26
0.30
0.33
0.50
0.66
0.83
0.99
1.16
1.32
1.65
1.98
2.31
2.64
2.97
3.30
3.63
3.96

Baytril
15 mg/kg
100mg/ml
0.002
0.003
0.005
0.006
0.008
0.009
0.011
0.012
0.014
0.015
0.017
0.018
0.020
0.021
0.023
0.024
0.026
0.027
0.029
0.03
0.04
0.05
0.05
0.06
0.07
0.08
0.11
0.15
0.19
0.23
0.26
0.30
0.38
0.45
0.53
0.60
0.68
0.75
0.83
0.90

Vit. B
2 mg/kg
12.5mg/ml
0.002
0.003
0.005
0.006
0.008
0.010
0.011
0.013
0.014
0.016
0.018
0.019
0.021
0.022
0.024
0.026
0.027
0.029
0.030
0.03
0.04
0.05
0.06
0.06
0.07
0.08
0.12
0.16
0.20
0.24
0.28
0.32
0.40
0.48
0.56
0.64
0.72
0.80
0.88
0.96

Iron Dextran
10 mg/kg
100mg/ml
0.001
0.002
0.003
0.004
0.005
0.006
0.007
0.008
0.009
0.010
0.011
0.012
0.013
0.014
0.015
0.016
0.017
0.018
0.019
0.02
0.03
0.03
0.04
0.04
0.05
0.05
0.08
0.10
0.13
0.15
0.18
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60

Metoclopramide
2 mg/kg
5mg/ml
0.004
0.008
0.012
0.016
0.020
0.024
0.028
0.032
0.036
0.040
0.044
0.048
0.052
0.056
0.060
0.064
0.068
0.072
0.076
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.30
0.40
0.50
0.60
0.70
0.80
1.00
1.20
1.40
1.60
1.80
2.00
2.20
2.40
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Fluid Replacement Chart

BW (g)
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
250
300
350
400
450
500
750
1000
1250
1500
1750
2000
2500
3000
3500
4000
4500
5000
5500
6000

1st Day

-or-

2nd & 3rd Day

-or-

Total
(mls)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
25
30
35
40
45
50
75
100
125
150
175
200
250
300
350
400
450
500
550
600

3 boluses of
(mls)
0.3
0.7
1.0
1.3
1.7
2.0
2.3
2.7
3.0
3.3
3.7
4.0
4.3
4.7
5.0
5.3
5.7
6.0
6.3
7
8
10
12
13
15
17
25
33
42
50
58
67
83
100
117
133
150
167
183
200

Total Each Day
(mls)
1
2
2
3
4
5
5
6
7
8
8
9
10
11
11
12
13
14
14
15
19
23
26
30
34
38
56
75
94
113
131
150
188
225
263
300
338
375
413
450

2 boluses of
(mls)
0.4
0.8
1.1
1.5
1.9
2.3
2.6
3.0
3.4
3.8
4.1
4.5
4.9
5.3
5.6
6.0
6.4
6.8
7.1
8
9
11
13
15
17
19
28
38
47
56
66
75
94
113
131
150
169
188
206
225
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Diets of Selected Bird Species

Table 4: Solid Food Diets for Selected Species
Type of
Bird

Species

Acceptable
Foods

Raptor

Bald eagle

F, B, V, R

Golden eagle

B, V, R

Fish may be given if alternated with other
meats.

Owls

B, V, MW, I, R

Fish may be given if alternated with other
meats.

Falcons

B, V, MW, I, M

Hawks

B, V, R, M

Common
raven or
common
crow

All

Offer bits of fruits, vegetables, and meats and
monitor what appears to be most accepted.

MW, FRU, V,
CF, I

Baby songbirds will require a diet high in
protein-- water-soaked cat food provides this
conveniently.

Omnivore

Songbirds

Notes

Diving and
fishing fowl

Herons,
cranes, bitterns, diving
ducks,
kingfishers

F

Floating whole herring or similar small fish in a
water tub works well. Herons, cranes, and
bitterns can also receive rats, mice, reptiles, or
non-toxic amphibians.

Shorebirds
and surface
feeders

Snipe,
sandpipers,
petrels

K, MW, I, F

Difficult to feed. Try floating food in water.
Squirming meal worms or insects may
encourage feeding. Small goldfish can also be
attempted.

Herbivore

Grouse,
dabbling
ducks,
geese,
swans

FRU, G, VEG

Key for foods
B=Bird meat
V=Venison/Beef/Bear
I=Insects
VEG=Vegetables

CF=Water-soaked
dry cat food
F=Fish
K=Freeze-dried krill
or bloodworms

R=Rats

M=Mice

MW=Meal worms

G=Mixed grain or
chicken feed

FRU=Fruits and
berries
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Clinic Assistant Training Checklist
I would like to try the “see one, do one, teach one” method in helping you to learn and
gain confidence in your capture, restraint, and medical skills. After seeing and doing each
of the following skills a few times, you will then pretend that I am a student and “teach”
me how to do it (that’s what the Vet Review line is for). We can then discuss any areas
that need more work or sign you off, meaning that you are superbly fit to perform those
skills independently (yay!) and we can concentrate on the next set of skills.
Area
General Safety

Task or Skill

 Review hazards, safety policies, and locations of MSDS’s
and safety equipment.1

 Discussion of location of capture and restraint equipment.
 Care of equipment.2
Vet Review/Sign-off:
Clinic Husbandry

Date:

 Patient stress management techniques2
 Laundry
 Cleaning kennels, doors, perches, repapering2
 Weighing removed food and recording
 Feeding patients, adding vitamins & fluids2
 Sweeping & mopping clinic
Vet Review/Sign-off:

Capture/Restraint

Date:

 Small bird capture & restraint techniques2
 Large bird capture & restraint techniques2
 Capture & restrain small bird
 Capture & restrain large bird in kennel
 Capture & restrain large bird in mew
 Hood bird (eagle)2
 Participate in rescue
 Using other restraint appliances2
Vet Review/Sign-off:

Date:
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Medical

 Readings & review of anatomy & physiology2
 Preparing gavage diets and parenteral fluids2
 Preparing drugs (PO and parenteral)2
 Setting up for examinations2
 Setting up for surgeries2
 Setting up for endoscopies2
 Setting up for x-rays2
 Monitoring vital signs2
 Operating the anesthesia machine2
 Processing blood samples2
 Setting up fecals2
Vet Review/Sign-off:

References
1

Volunteer handbook (under construction…)

2

Avian Care Manual

Date:
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Glossary
Air sacs Membranous sacs inside a
bird’s body for the containment and
cycling of air through the respiratory
system. Some of the air sacs extend into
bones.
Ankle See hock.
Aylmerie (AL-mare-eye) pl. aylmeries
Leather bracelet attached to a bird’s
ankle that has a grommet for the quick
application of a jess.
Carpus (CAR-pus) The wrist joint. This
forms the bend in the wing that is
conspicuous when a bird is resting with
its wing folded.
Casting 1: (noun) The indigestible
material regurgitated by birds, also
called a pellet. Castings are formed in
the ventriculus following digestion.
They are usually comprised of hair,
feathers, and other insoluble materials
compressed into a dense wad. 2: (verb)
The act of regurgitating a cast. 3: (verb)
In falconry, to capture a bird off the fist
of its handler using a towel.
Cere (SEER) The soft, raised area
located at the base of the beak, just
behind the nares, of some bird species
(including raptors).
Cloaca (CLO-ache-uh) A collection
organ at the terminus of the digestive,
urinary, and reproductive tracts of birds
and reptiles. The cloacal opening is
called the vent.
Commisure (COMM-is-sure) Corners
or opening of the mouth.
Crop In birds, an expansion of the
esophagus used for storing, warming,
and moistening food before digestion in
the stomach.

Creance (CREE-aunts) Falconry term.
A long tether for exercising or training
birds for free flight.
Deck Falconry term. Tail feathers of a
raptor. Sometimes also called the train.
Egest (EE-jest) The reverse of ingest—
to regurgitate or vomit. Generally
egestion implies a passive process such
as regurgitation of a stomach casting.
ESF See external skeletal fixator.
External skeletal fixator abb. ESF.
Apparatus for repairing fractured bones.
Consists of cross pins through the bone
connected by rods of metal, carbon,
thermoplastic, or bone cement. They can
consist of one, two, or three parallel rods
(ESF Types I, II, and III, respectively).
Femur (FEE-mur) The uppermost bone
of the hindleg of all animals. In many
large birds, this bone is pneumatized
(connected to the airsacs).
Femoral (Fem-or-ul) Pertaining to the
femur or region around the femur.
Gavage (GUH-vaj) Tube feeding.
Introduction of a tube into the
alimentary tract through the mouth.
Glottis (GLOT-iss) The opening of the
trachea into the mouth.
Hock Ankle joint. A bird’s hock is
located on its leg above the toes. It is the
rearward-pointing joint, carried up off of
the ground, that is usually mistaken for a
“backwards knee.” Technical term in
birds is the tibiotarsal-tarsometatarsal
(TBT-TMT) articulation.
Humerus (HYOO-mer-us) The first
bone of the forelimb or wing. It extends
from the shoulder to the elbow (the
rearward pointing joint often hidden by
feathers in birds). In many large birds,
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this bone is pneumatized (connects to
the airsacs).
Husbandry The feeding, cleaning, and
day-to-day care of animals.
IC See Intracardiac
IM See Intramuscular or Intramedullary
Intracardiac (in-truh-car-dee-ack) abb.
IC. Injection placed into the heart.
Intramedullary (in-truh-med-you-lairee) abb. IM. Anything injected or placed
into the medulla, or internal cavity, of a
bone. Commonly this is an orthopedic
pin driven into the center of a bone
lengthwise during fracture repair.

Otoscope (oh-toe-SCOPE) A medical
instrument used for looking short
distances into body cavities. It has a
light source and magnifying lens and is
used primarily for viewing inside the
mouth, nares, and ears.
Parenteral (Pair-en-tare-ul) Routes
other than the digestive tract such as IM,
SQ, IO. Literally means “around the
enteric tract.”
Primaries (Pry-mare-eez) The remiges
attached to the bones located past the
carpus. Total of 10 on each wing in
eagles and most other birds. Numbered
from the carpus outward.

Intramuscular (in-truh-mus-cue-lar)
abb. IM. Injection placed into a muscle.

Remige (REM-ij) The flight feathers of
the wings.

Intraosseous (in-truh-oss-ee-us) abb.
IO. Anything injected or placed into a
bone such as a catheter or injection.

Respiratory system The breathing
system. In birds this includes the
trachea, lungs, and airsacs.

Intravenous (in-TRUH-vee-nus) abb.
IV. Anything being placed inside a vein.
Intravenous procedures usually involve
the insertion of a catheter or needle into
a vein.

Retrices The flight feathers of the tail.

IO See Intraosseous

SQ See subcutaneous.

IV See Intravenous

Sternum (STER-num) The breast bone.
In birds, this is a large shield-like bone
with a protruding ridge called the keel.

Keel The lengthwise ridge that protrudes
from the breast of a bird. It is the
primary attachment site for flight
muscles.
Knee See stifle.
Lavage Washing out or irrigation,
particularly of a hollow organ such as
the stomach or crop.
Mew Falconry term. Raptor enclosure.
The term descends from old English and
has been used in falconry for centuries.
Mutes Falconry term. Bird droppings.

Sampo (SAM-poe) A heavy-duty, ballbearing swivel with closed rings on each
side used for the attachment of jesses to
a tether or perch.

Stifle (STY-ful) The knee. The joint
between the femur and tibiotarsus of the
leg. In birds, the knee points forward as
it does in mammals, but it is often
concealed by feathers due to the
shortness of the femur.
Subcutaneous (sub-cue-tain-ee-us) abb.
SQ. Injection placed between the muscle
and skin.
Talons (TAL-uns) The “toenails” of a
bird. In raptors they are long, curved,
and sharp for capturing prey.
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Tarsal cuff A Velcro strip wrapped
around the lower legs of a bird for
restraint when the feet must be
temporarily freed during a procedure
such as weighing.
Tarsometatarsus (TAR-so-MET-uhtar-sus) pl. tarsometatarsi; abb. TMT.
The portion of a bird’s leg located
between the toes and the ankle. It is held
above the ground but is technically
considered a part of the foot.
Tether A length of leather, line, or cable
used for tying a bird’s jesses down.
Tibiotarsus (TIB-ee-oh-tar-sus) pl.
tibiotarsi; abb. TBT. In birds or reptiles,
the bone located between the knee and
hock. It is a fusion of the tibia and
fibula.
Trachea (TRAY-key-uh) The
“windpipe”. A tube that starts as the
glottis in the mouth and leads to the
lungs.

Train Falconry term. See deck.
Urates (YOUR-ates) The bird
equivalent of urine. It constitutes the
white part of droppings.
Vent The external opening of the cloaca
(a bird’s “rear-end”).
Ventilation rate Ventilation is the
technical term for breathing, thus this is
the breathing rate.
Wrist See carpus
Zoonosis (ZOO-uh-no-sis) A disease
that can be contracted from an animal. A
few examples include ringworm from
cats, tularemia from rabbits,
baylisascariasis from raccoons,
ornithosis from birds.
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Index
Abdomen, 58, 61, 70, 71, 74
Admission, 75
Air sacs, 60, 61
Anatomy, 41, 56, 60, 63, 70
Approaching birds, 28
Arteries, 57, 58, 61, 63, 110
Autointoxication, 107, 108
Balance, 68, 73
Bandages, 109, 110, 112
Beak, 11, 19, 20, 38, 41, 44, 50, 52, 60, 64, 68, 110,
129
Beak, opening of, 38
Bile, 53, 54
Blankets, capture, 19, 20, 21, 22, 28, 29, 30, 31
Bleach, 15
Bleeding, 110
Blood, 45, 46, 50, 53, 54, 56, 57, 58, 59, 61, 63, 74,
102, 103, 107, 110
Body wrap, 9, 24
BPM, 57
Brain, 62, 65
Breathing, 47, 49, 60, 73
Breeding, 41, 70, 72
Bursa of Fabricius, 55, 59
Calcium, 46, 50, 73, 75
Calories, 75
Capture, 9, 12, 19, 20, 28, 29, 30
kennel, 30
Carbohydrates, 53, 54, 56, 58, 73, 75
Cardiovascular system, 45, 56, 58
Ceca, 54
Cere, 60
Cleaning, 12, 15, 16, 20
Cloaca, 54, 63, 64, 66, 70, 72, 74
Comet, 15
Coprodeum, 54
Copulation, 55, 71
Crop, 50, 52, 53, 103, 104, 106, 107, 108
Crop stasis \t See Autointoxication, 107, 108
Death, procedures after, 107
Debridement, 110
Defecation, 50, 54, 56, 58
Diet, 13
Digestive system, 50, 52, 53, 54, 58, 66, 74, 107
Disinfectants, 23, 24, 25
Dressings, 110, 113
Drinking, 55, 72, 101
Droppings, 55, 64, 73, 74, 80
Duodenum, 53
Eagles, 37
Ears/hearing, 68
Egg, 71, 73
Enzymes, 52, 53
Equipment, 9, 10, 13, 18, 19, 28
Esophagus, 50, 52
Excretory system, 46, 54, 64, 73
Exercise, 11, 24

Eyes, 10, 12, 13, 19, 20, 29
Eyes/vision, 52, 64, 66, 68, 69, 105
Fat, 53, 58, 75
Feathers, 41, 42, 43, 44, 45, 48, 52, 68, 72, 100, 110,
112
contour, 42, 43
flight, 42, 43
primaries, 42, 43, 45, 56, 65, 70, 71, 73, 112
secondaries, 42, 59
Feces, 64, 74
Feeding (see also Diet), 46, 52, 55, 64, 72, 80, 107,
108, 126
Feet, 9, 12, 13, 23, 24, 25, 29, 30, 31, 33, 35, 36, 39,
41, 49, 50, 58, 65, 103, 112, 113, 131
Fight or flight response, 11
Fractures, 50, 109
Gall bladder, 53
Gizzard, 52, 108
Glottis, 52, 55, 60, 61, 105
Gloves, 9, 21
Head, 55, 58, 60, 63, 64, 69, 72, 104, 105, 106, 107
Heart, 47, 56, 57, 58, 59, 61
Heart rate, 57, 99
Hepatic portal system, 54, 58
Hood, 10, 13, 19, 20, 29, 30, 38
Horizontal restraint, 24, 34, 36
Hormones, 53, 58, 71
Hydration
physiology, 72
Infundibulum, 71, 72
Ingestion, 50
Integument, 41, 42, 43, 44, 45, 62, 73, 75, 100, 102,
103
Intestines, 52, 53, 54, 55, 61, 63, 73, 74
Intramuscular injections, 47, 103
Intravenous injections, 80, 108
Intravenous procedures, 130
Intravenous procedures, restraint for, 130
Jesses, 24, 25, 26, 39, 129
Jugular vein, 58
Keel, 47
Kennel, 21, 22, 30, 31
Kidneys, 49, 54, 56, 58, 63, 65, 66, 73, 74, 107
Large birds, 9, 28, 33, 129
Lice/mites, 44, 100
spraying for, 100
Liver, 47, 53, 54, 56, 58, 61, 74
Lungs, 56, 57, 58, 59, 60, 61, 62
Lymphatic system, 53, 58, 59, 71
Measurements, 99
Mew, 28, 29, 130
Minerals, 56, 58, 71, 73, 75
Mucous membranes, 53, 60, 69, 71, 108
Musculoskeletal system, 45, 46, 47
Nares, 60, 64
Neck, 43, 58, 60, 66, 104, 105, 106
Nerves, 41, 43, 45, 46, 47, 65, 66, 69
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Nervous system, 65, 107
oviduct, 71, 72
Pancreas, 53
Patient Encounters, 105
Pedialyte, 73, 107
Peristalsis, 50, 52, 64, 71
Pharynx, 50, 52
Phosphorous, 73, 75
Physiology, 41, 56, 60, 63, 70
Preparing for handling, 9, 12, 28
Proctodeum, 54, 55
Protein, 41, 42, 44, 46, 52, 53, 56, 58, 73, 74, 126
Raptors, 39
Renal portal system, 58, 63, 65, 74
Reproduction, 46, 54, 66, 70
Respiratory rate, 74
Respiratory system, 45, 46, 57, 58, 59, 61, 62, 63, 66,
73, 74, 107
Restrainingt
of head, 37
Restraint
of crop region, 10
of legs, 39
Restraint board, 24
Restraint, Horizontal (on table top), 24, 34, 36
Restraint, Upright, 25, 29, 30, 33, 36, 39
Retrices, 42
Safety, 8, 9, 15, 28, 37
Sanitation, 15, 20
Sensory organs, 68
Sexing, 71, 73
Simple Green, 15
Skin elasticity/tenting, 100
Small birds, 20
Smelling, 52, 68, 108

Smoking restrictions, 10
Socks, hood supplementation, 19, 20
Sperm/semen, 70, 72
Spine, 61, 65, 66
Stomach, 50, 52, 53, 59, 61, 74, 105, 106, 108
Stress, 9, 10, 11, 12, 13, 19, 20, 28, 30
Tail, 42, 43, 44
Talons, 9, 28, 30, 33, 40, 131
Tarsal cuff, 9, 23, 33, 131
Taste, 52, 68
Temperature, 41, 65, 70, 72, 74
Testes, 70
Thorax, 47, 49
Throat, 104, 107
Touch, 41, 43, 52, 65, 68
Towel, capture, 23, 28, 30, 31
Trachea, 59, 60, 105
Transferring, between restraints or handlers, 24
Transferring, changing restraint or handler, 9, 24
Units conversion, 119
Upright restraint, 25, 29, 30, 33, 36, 39
Uprignt restraint, 33
Urates/urine, 63
Urodeum, 54, 55, 63, 70
Uterus, 71
Vagina, 54, 71, 72
Veins, 54, 57, 58, 62, 63, 102
Vent (also see Cloaca), 41, 43, 54, 70, 71, 74
Ventriculus \t See Gizzard, 52, 57, 108
Vital signs, 11, 12, 98
Vitamins, 44, 46, 53, 54, 56, 71, 75
Weight, 46, 73, 99
Wings, 42, 45, 46, 47, 49, 50, 58, 72, 112
Wounds, 45, 100, 109, 110

