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List of necessary tools 
Scissors – large (at least one end 
rounded) and small (both ends pointed)
Tweezers/forceps (shape of your 
preference) – medium and small
Scalpel handle and blades
Diagonal wire cutters
15 cm (6”) metric ruler
Tape measure
Spring scales or balances
Sewing needles (self threading are 
handy)
Thread – Button, Carpets & Crafts Dual 
Duty Plus (T3) and lighter thread
Technical pen – thin, with archival ink (if 
refillable use archival quality waterproof 
ink)
VWR ethanol resistant permanent 
marker
Notebook – 3 ring, use archival quality 
paper
Toothbrush
Dowels and wooden applicators
Cotton – 70% cotton + 30% polyester, 
non-absorbent
2 mL cryovials for tissue samples
3/4” pins
Pinning boards or Styrofoam 
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Preparation of specimens
This manual explains preparation methods for 
the following specimen types:

Skeleton
Round skin (skin)
Round skin/skeleton combination (a.k.a. 
ROM)

•
•
•

Regardless of the type, each specimen has an 
associated detached and extended wing and 
a tissue sample.  Preparation of all of these 
types begins with several similar steps.

Write in your catalog locality data, 
habitat, date, scientific name, collection 
method, collector’s name (for details see 
catalog manual).
Assign a prep number to the specimen 
and write it down in your catalog.  For 
cataloging purposes, the prep number of 
a specimen consists of the preparator’s 
initials (three letters) and the sequential 
number of the specimen prepared by 
the preparator.  Write the assigned prep 
number on the appropriate number of 
tags (one for each skin, skeleton, wing).  
For skin/wing or skel/wing specimen put 
one tag on one of the birds feet.  For 
ROM/wing put one tag on each foot.

1.

2.



3.   Measure and record in the catalog the 
bird’s wingspan, weight, and wing chord 
(the latter is for skin/skeleton combinations 
only)
4.   Check and describe in the catalog wing 
and tail molt, brood patch, and soft tissue 
colors (very fresh birds only).
5.   Detach one wing from the specimen 
and label it with the prep numbered tag.

Cut the humerus and skin next to the shoulder 
joint but distal to the scapular feather tract 
(scapulars should remain with the body).  For 
large birds, or if saving the skeleton, use a 
scalpel instead of scissors and cut just skin.  
Instead of cutting the humerus, dislocate it 
and separate from the body at the elbow.  The 
more perpendicular the cut is made to the 
humerus, the smaller the wing hole will be on 
the skin.

After wing is detached, remove any remains 
of the humerus.  Remove muscles and fat 
around the cut.  If there is little meat between 
the ulna and radius (as is the case in most 
small birds), then the wing is ready to be 
pinned out.  In larger birds (> 100g), the 
muscles between and around the ulna and 
radius should be removed.  Remove muscles 
through an incision made along the arm, 
between the ulna and radius, and then sew up 
the incision.

Tie the tag close to the wrist joint, through the 
propatagium, inserting one tag string from the 
dorsal to the ventral side and tying the knot 
on the ventral side of the wing such that it lies 
near the attachment of the other string to the 
tag.  This assures that if the label is moved, 
the knot will not be forced back and forth 
through propetagium.  When the knot is tied, 
a nice loop should be left so the tie does not 
distort the propetagium by cinching feathers 
together.

Use plenty of sawdust in all incisions.  
Sawdust absorbs fat, blood, and other body 
fluids, and thus protects the plumage.

6.  Pin out the detached and labeled wing
Do not pin out wings and skins on the same 
board.  Wings take much more time to dry out 
than skins (either round or flat).  Thus, pinning 
out wings and skins on the same board will 
soon result in all boards being half full, making 
them difficult to manage.

Wings have to be fully extended to show 
all flight feathers, including slots between 
the primaries and the notch formed by the 
shortened first secondary if present.  Lay the 
wing dorsal side up on the pinning board.  
Insert the first pin in the leading edge of the 
wing close to the corner of the skin where 
the wing was cut off the body.  Stretch the 
leading edge of the wing and insert the 
second pin through the skin just proximal to 
the wrist.  Insert the third pin just proximal to 
the elbow to hold the secondaries in place.  
Do not flatten the secondaries if the wing has 
camber.  Finally, with the fourth pin, extend 
the outermost primary until all primaries and 
the slots between them are displayed.  With 
additional pins (if needed) evenly space 
other primaries and secondaries.  This may 
be necessary on large birds or specimens 
that are dried from being frozen for too 
long.  Leave wings pinned out until there is 
no flexibility in the wrist joint; this may take 
weeks in large birds.  If a wing is unpinned too 
soon, the propatagium will shrink, causing the 
leading edge of the wing to wrinkle and the 
primaries to fold in.



7.  After the skin is off the specimen (see 
next), take a tissue sample. 

Cut a small piece of the pectoral muscle, 
heart, and liver.  Fill the 2 mL cryovial with 
pieces of tissue if they are being preserved 
in the liquid Nitrogen, on dry ice, or in an 
ultra cold freezer.  In the field we use 96% 
ethanol to preserve tissue samples until they 
are transferred to the ultracold freezer back 
in the collection.  Ethanol should be poured 
out before samples are transferred to the 
ultracold freezer.  Tissue samples preserved in 
ethanol should be minced with scissors, razor 
or scalpel blade before they are put into the 
vial.  After mincing wipe the instrument with 
moist piece of cotton or tissue paper to clean 
it before taking next sample. The volume ratio 
of tissue to ethanol should be at least 1:1, and 
ethanol may have to be changed once after 
the few first days.

On the tissue vial label write the prep number, 
then scientific name, and then repeat the prep 
number.

Preparation of a skeleton
1.  Take the skin off the body.

Do not worry about the skin.  Pull hard and rip 
it off.

2.  Check and describe in the catalog body 
molt, amount of fat, and skull pneumatiza-
tion (for passerines).
3.  Check, measure and write in the cata-
log sex and the condition and size of the 
gonads and bursa.
4.  Remove viscera and major muscle 
masses.  Leave eyes on the skull.

Dermestids like dried but not rotten flesh, 
remove enough muscle so the carcass dries 
well (fast).

5.  Tie up the carcass with thread or string.
Make sure that the limbs, head and neck do 
not stick out.  The tag which is tied to one of 
the feet must be outside and easy to read.  
Consider using an aluminum rather than paper 
tag.  Now the specimen is ready to be dried.

Preparation of a round skin
1.  Stuff mouth with clean cotton.
2.  With forceps, carefully break the 
humerus of the remaining wing and both 
femurs close to the body.

3.  Make an incision.
If you are preparing a round skin/wing or 
ROM/wing, make a mid-ventral incision with 
your scalpel from just above the posterior 
edge of the sternum down to the cloacal wall.  
If you are preparing a flat skin/wing, make 
incision along one side of the body (on the 
side from which you detached the wing).  This 
cut starts at the ankle and extends along the 
exterior side of the tibiotarsus, femur, and 
along the side of the body to the base of the 
humerus.  Cut only through soft tissue, do not 
cut any bones (synsacrum, ribs, sternum).  



As soon as incision is made, cover it with a 
decent amount of sawdust.

4.  Separate skin from the body on both 
sides along the incision.

Gently hold the edge of the skin on the side 
but close to the top (anterior end) of incision 
with your fingers, and with the forceps gently 
separate skin from the body until you see the 
leg and pubis.

5.  Check and write in the catalog bursa 
Fabricius size/comment for both sexes and 
oviduct size/comment for females.

Cut into lower abdominal cavity and look for 
a sack-like structure behind the intestine at 
the cloaca into which the bursa opens (dorsal 
of the intestine).  In large birds also look for 
a “hole” in the uroproctodial fold of cloaca to 
indicate the presence of the bursa.  If bursa 
present, measure and describe it in the 
catalog.  If there is none, write “no bursa” in 
the catalog.  If the specimen is damaged in 
the area or too decomposed to evaluate bursa 
presence, note so in the catalog.

6.  Cut through the vertebral column 
between the pygostyle and synsacrum.

Peel the skin away from the body wall in the 
region just above the tail.  Then cut through 
the muscles and into the body cavity.  Double 
check for bursa presence.  Cut through the 
intestine and, carefully, through the vertebral 
column.  Do not cut through the skin of the 
back.  Cut with scissors that have one rounded 
tip.  Push the skin with the rounded tip when 
cutting.

7.  Skin out body, neck, and head.
Starting at the spine cut and moving towards 
the head, push (do not pull) the skin away 
from the body.  When you get to the broken 
legs and the remaining wing, cut through 
the muscle at the place where the bones 
are broken to separate them from the body.  
Continue up the neck to the head.  Use a lot 
of sawdust as new parts of the body become 
exposed.  Skin all the way forward to the 
base of the beak.  At the head, gently pull out 
the skin lining the ear, and very carefully cut 
through the transparent membrane between 
the eyelid and eyeball on each side.  If you are 
preparing a passerine, estimate percentage 
of skull pneumatization and write it in your 
catalog.



8.  Remove eyeballs 
Insert forceps into the eye socket with the tips 
on opposite sides of the eye.  Push forceps 
tips together under the eye to grab the optical 
nerve.  Pull the eye out.

9.  Cut through the skull to remove body, 
and clean out skull.

Near the jaws on each side of the skull, 
make lateral cuts (vertically orient one point 
of the scissors poking through the floor of 
the mandible inside the skull, orient the other 
point outside the head behind the jaw, and 
cut. Connect these two lateral cuts with the 
third cut across the back of the skull leaving 
the cap of the skull intact. Then pull back the 
tongue and cotton stuffed in the mouth and 
throat and cut directly through the roof of the 
mouth between the orbits with the points of 
the scissors. Detach the body from the skull 
by pooling out the brain and tongue.  Clean 
out the remaining brain tissue and muscle and 
cut off extra tissue around the eyelids so that 
cotton eyes will stay clean when you insert 
them later on.



10.  Scrape as much fat off as possible 
and remove oil glands.

11.  Evaluate skin molt, fat condition, 
seminal vesicles (in male passerines) and 
write these data in the catalog.

12.  Clean and tie wing to a button stick
Strip secondaries from the ulna.  Cut the 
radius, tendons, and muscles at the wrist.  
Pull them towards the body and cut the 
ulna immediately distal to the elbow.  The 
humerus, elbow, and radius should come off 
leaving a clean ulna.  With a short piece of a 
strong thread tie one end through the wrist 
and the other end to a stick which is about 
the same length as the ulna or shorter.  The 
distance between the ulna and the button 
stick should be the same as the length of the 
ulna for small birds (up to jay or quail size), or 
slightly longer for large birds.  This distance 
should be short enough to hold the wing up 
tight to the specimen’s back.



13. Clean and wrap tarsi and pull them 
back in place.

Push the ankle from the outside until the leg 
is completely inside-out.  Peel the muscles 
away from the tibiotarsus and cut them off at 
the ankle.  Clean tarsi off by rubbing sawdust 
around them.  In large birds, use a stick to 
displace the marrow from each tarsus.  Wrap 
the tarsi with a small piece of cotton to fill in 
for the removed muscles and to cover the 
abrasive ends of the bones.

14.  Turn skin right side out (i.e. feed skull 
back through neck skin).

If the skin is dry, moisten it with water and 
douse with sawdust before turning it right side 
out.  Button the button stick through the hole 
left from the detached wing.  Reinsert the free 
end of the ulna into the pocket of skin (pocket 
of elbow) it came out of.

15.  Wash skin if necessary.
Wash off blood and dirt, rinse in solvent if very 
fat, dry with sawdust and/or compressed air.  If 
greasy, wash your own hands before stuffing 
the bird.

16. Make and insert eyes.
Make eyes by folding over the edges of small 
pieces of cotton to form spheres.  Grasp the 
eye with forceps and feed up through the 
neck of the bird into the head and half way out 
through the eyelids.  The other way of feeding 
eyes is to push them into the orbits between 
the skull and the skin of the head.



17.  Make and insert a body support stick
For a body support stick, cut a wooden 
applicator (small birds) or dowel (large birds) 
approximately the length of the removed 
body.  Form a cotton “brain” at one end of the 
stick to hold it in place inside the specimen.  
With a scalpel make nicks at one end of the 
stick.  Then feed thin pieces of cotton onto 
the twisting dowel to form a structure that will 
just fill the skull cavity.  Insert the stick, cotton 
end first, through the neck and into the skull.  
In large birds with narrow necks, instead of 
a cotton “brain”, whittle a point at the end of 
a dowel to lodge into the maxilla and wrap a 
layer of cotton around the dowel to partly fill in 
the neck.

18.  Stuff the skin with the cotton body.
Form a cotton body by rolling a flat rectangular 
piece of cotton into a cylinder about the 
diameter of the bird’s body.  Twist one end 
between the moistened palms of your hands 
to form a narrow “neck”.  Grasp the cotton 
neck with forceps to feed it up through the 
bird’s neck and out through the mouth.  With 
large birds, place a flat piece of cotton beneath 
the stick to fill out the back of the bird before 
inserting the body.

19.  Arrange feathers.
Hold the skin on the side of the cut close to 
the anterior part of the mid-ventral incision with 
the fingers of one hand and tuck the anterior 
part of the cotton body up and under the skin 
alternating on left and right sides, and then the 
middle with the forceps held in the other hand.  
Do not pull the skin over the cotton body!  



Then grasp the cotton neck sticking from the 
mouth with one hand and pull it a little forward 
holding the head by the sides with the other 
hand.  Arrange body feathers by holding the 
skin with the fingers of one hand along the 
mid-ventral incision and pushing the cotton 
body with the forceps in the other hand inside 
the skin.  Start at the anterior end of the 
incision pushing the cotton body towards the 
neck and gradually move down while pushing 
the cotton body sidewise, alternating the sides.  
Pull the wing and the button-stick down along 
the back and arrange feathers.

Break off any extra stick.  To determine where 
to cut the body support stick, place specimen 
on its back holding the neck cotton by one 
hand and slightly pull the tail holding it down 
to the surface.  Cut the stick just past the 
posterior end of the incision.  Insert the end of 
the body stick between the remaining fragment 
of the back bone and the skin of the back just 
anterior to the base of tail.



Break off the extra body cotton at the tail end 
by placing thumb in the middle and pulling off 
the center.  Then tuck the remaining lateral 
wings of cotton into the leg pockets.

20.  Sew up incision.
Starting at the anterior end and ending in the 
cloacal wall, take fairly widely spaced stitches, 
alternating sides along the very edges of 
the ventral cut.  Keep stitches outside of the 
ventral feather tracts.  The thread can be 
pulled at once after all the stitches have been 
made.  Stitches do not have to be pulled 
completely tight.  Preen feathers again with 
forceps.  Cut the thread just past the end of 
tail and tie the ends in a knot.  Cut the thread 
ends.

21.  Tie the tarsi together (usually left over 
right).

Circle thread over legs lengthwise and tie half 
of a square knot.  Then circle thread crosswise 
and tie a full square knot.

22.  Adjust the head length and tie bill 
together.

Hold the cotton neck and pull the feathers at 
the side of the head until they are continuous 
and smooth and there is no gap between  the 
body and head.  Adjust the position of the 
head so that the bill is pointed in line about 
30° with the body line.  However, the tip of the 
bill should never be higher than body.  Cut off 
extra neck cotton with scissors. 

Tie the beak together with thread laced 
through the nostrils.  In species with conical 
beaks, you may find it necessary to pin the 
beak together (superglue works well, too).



23.  Pin out the specimen to dry. 
Make sure that the primaries and secondaries 
are lined up properly, the wing is up and under 
the bird, and that flank feathers are pulled out 
on the sides and over the wing.  Place the 
specimen carefully on its back on the pinning 
board.  Insert one pin through the belly to hold 
the specimen in place.  Secure the beak with 
two pins.  Comb feathers on the top of the 
head.  Other pins, single or paired, should hold 
the wing in place, legs and toes symmetric, 
and errant feathers from sticking out at odd 
angles. 

Spread the tail and use pins, cotton, or a 
paper strip if necessary to keep it symmetric 
and spread.



The preparation of the ROM (round skin/
skeleton combination) combines the methods 
of the preparation of both round skin and 
skeleton. However, saving both skin and 
skeleton requires some modification of the 
techniques described above. Whenever 
skeleton is being saved, bones should be 
disarticulated rather then broken as during a 
round skin preparation. The vertebral column 
should not be cut leaving the pygostyle with 
the skin. Instead, muscles and oil glands 
are gently cut around the lower part of the 
vertebrate column and pygostyle, leaving them 
intact with the rest of the vertebral column. 
Finally, the entire skull (including the beak and 
eyes), one foot, and all the bones from the 
wing that stays with the skin are preserved 
with the skeleton.

I would strongly recommend learning and 
practicing preparation of both round skin and 
skeleton before attempting ROM preparation. 
Below I only describe the steps that differ from 
round skin preparation.

1.  Wings and legs
Separate one wing from the body by 
dislocating it the same way as during a 
skeleton preparation. Do not brake femurs 
and humeri prior to making incision. Rather, 
after an incision is made, carefully push the 
skin at the anterior end of the cut to the side 
and expose both knees. Disarticulate femurs 
from tibiotarsi. Push the end of the tibiotarsus 
through the muscle until leg is completely 
inside-out. Peel the muscles away from the 
tibiotarsus rubbing sawdust around to clean 
them off. Cut the skin around the ankle of the 
foot that stays with the skeleton and pool it 
out.

Preparation of a round skin/skeleton combination (ROM)

2.  Pygostyle
After legs are cleaned, do not cut the vertebral 
column. Peel the skin away from the body wall 
in the region just above the tail. Cut into the 
body cavity (soft tissues only, no bones should 
be cut) and through the small intestine. Double 
check for a bursa. Peel the skin away from 
the body on the dorsal side of the synsacrum 
and along the vertebral column, then cut 
through the muscles and oil glands along 
the pygostyle. Make the cut as close to the 
pygostyle as possible. Muscles surrounding 
the pygostyle support the bases of tail 
feathers. If you cut too close to the bases of 
tail feathers or through them, the feathers will 
fall out. Try not to cut through the skin of the 
back. Pull out the pygostyle with the fingers of 
one hand and holding the tail feather muscles 
with the other hand. Use plenty of sawdust.



3. Body, neck and head
Starting at the tail and moving towards the 
head, push the skin away from the body. 
When you get to the remaining wing do not 
dislocate or skin it. Proceed to skinning neck 
and head first. Skin all the way forward to the 
base of the beak. Cut the skin along the edges 
of moth lining and ramphotheca. Pull the skin 
away from the nostrils and the area between 
mandibles. Leaving some of the ramphotheca 
with the skin is OK, but do not leave any 
plumage with the carcass. There is no need to 
make an extra cut to skin the heads of large-
skulled birds such as waterfowl and some 
woodpeckers. 

Rather, skin the bird as far as possible and 
disarticulate the neck near the back of the 
head. Then, from the outside cut the skin 
around the mouth. Skin head from the mouth 
back toward the neck, and remove the skull.

4.  Wing that stays with the body
Peel the skin with all secondaries, primaries, 
and alula from the wing bones. Make sure to 
take all phalanges and do not brake them.

5. Stick replacing the wing bones
Make the wing stick of the same length as the 
length of arm and wrist sections of the wing 
(i.e. wing length minus humerus) and cut half 
way through it at the wrist. Make a tiny notch 
on the stick about 1 cm behind the wrist cut. 
This notch will secure the button-stick thread 
from sliding along the stick. Tie the button-stick 
to the wing stick, then insert the wing-stick 
inside the wing skin to replace wing bones. 
Make sure it is not braking through the skin 
at the distal end of the wing and stays in 
the elbow pocket at the proximal end. After 
the wing-stick is inserted into the wing and 
secured in the elbow pocket, break it at the 
wrist.



6. Body support stick
For a body support stick, cut a wooden 
applicator for small birds or dowel for large 
birds long enough to extend approximately 2 
cm beyond the mouth opening and beyond 
cloaca far enough to attach the leg to it. 
About 2.5 cm from one end of the dowel form 
a cotton skull by feeding long, thin layers of 
cotton on to the dowel while twisting it. The 
new skull should be small enough to feed 
up through the neck of the specimen and 
will partially fill out the head skin. Push the 
posterior end of the dowel through the cloaca, 
then feed the wrapped end up through the 
neck, lodging the cotton skull in the head.

7. Head and torso
Fill out the crown and sides of the head by 
staffing small pieces of cotton into those areas 
through the mouth. Using the protruding dowel 
as the bill substitute, tuck the maxilla skin to 
the mandible skin on each side, respectively 
lining them up as they would orient around 
the actual beak were it there. Use as many 
separate stitches as necessary to close the 
mouth opening. If the removed wing is large, 
in addition to the cotton body insert an extra 
piece of cotton along the back on the side with 
the missing wing and sew the ventral incision.

8. Skeleton
Prior to tying up the skeleton, put all loose 
bones (leg, and if dislocated head and wing) 
inside the body cavity, but make sure that tag 
stays outside and is easily readable.


