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Summary
The shooting of protected species, especially rare animals, is regarded as a priority issue by law enforcement
authorities. In such cases, an expert veterinarian is required not only to confirm the death of the animal as
a result of shooting, but also to provide a precise description of the shot. In cases of shootings with pellet
bullets, such a description is particularly difficult. The evaluation of the gunshot wounds of an osprey
(Pandion haliaetus) delivered to the Veterinary Medical Centre at the University of Poznań called for the use of
a variety of diagnostic techniques. A preliminary assessment confirming the shot was based on an X-ray photo.
Computed tomography (CT) was used for in-depth diagnostics, providing a spatial representation of bullet
stopping points and fragments. The shot caused a lower leg bone fracture. This damage upset the anatomical
structure of the animal’s limb, which made it impossible to establish the wound channel by CT. Therefore,
full shot characteristics could only be made only after a classical post-mortem examination. This examination
facilitated the use of modern imaging diagnostic techniques. The use of mixed diagnostic techniques enabled
us to determine the number of shots, the type of ammunition used and the direction from which the shot was
fired. On the one hand, this case illustrates the possibilities offered by modern imaging diagnostic techniques
and, on the other hand, it shows that the classic post-mortem examination remains a primary diagnostic tool
for veterinary forensic experts. This is especially important when preparing forensic veterinary opinions in
high-priority law enforcement cases.
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Clawed birds are still considered by many people
as pests (12, 23, 29). Hostility towards these animals
is most frequently observed among fish farmers and
hunters. Although it is well-known in Poland that these
birds are protected species, they are often shot, either
by accident or with the intent to kill (1, 8, 12, 23).
A case of an animal having been killed in infringement of Animal Protection Laws, including in particular the Endangered Species Act, requires the law
enforcement authorities to take appropriate action to
punish the perpetrators. The number of birds killed
illegally by small-arms owners is not known, but every
such killing is an irremediable loss for nature. In the
case of the rarest birds, the loss of even one breeding
pair can threaten the survival of their population in the
region or even the whole country.
In view of the above threat, it is necessary to make
every effort to disclose and punish perpetrators of

these criminal acts. In such cases, the opinion of an
expert veterinarian is considered vital evidence for the
law enforcement authorities and courts. Veterinarians,
even those serving as expert witnesses, do not often
encounter animal gunshot wounds. Therefore, they
must have the skills to properly assess gunshot wounds,
which determines the relevance of their assessment for
the investigation (2, 5, 11-13, 22, 26).
It is not difficult for a veterinarian to recognize
a gunshot wound, but it is much more difficult to
determine the facts of the crime, including the direction from which the animal was shot.
Animal corpses are often placed on section tables
without additional information on the location and
circumstances of the shooting. Hence, veterinary surgeons often find it difficult to provide a clear description of the case for the purpose of court proceedings,
especially where birds are concerned.
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Fig. 1. A – pellet under the skin of the osprey; B – Main elements of left tibia damaged by shot; C – reconstructed tibia with
visible impact point

The latest diagnostic techniques, despite their many
advantages, do not always yield unambiguous findings
regarding the shot. The present study, based on the
case of an osprey (Pandion haliaetus), deals with the
use of all diagnostic techniques available in anatomic
pathology to describe cases of small-arms shootings.
Case report
The corps of a common osprey found in a water reservoirs
in Wielkopolska Voivodeship was delivered to the Veterinary Medical Centre at the University of Poznań in June
2016. After a preliminary examination, a discontinuity of the
skin on the outer side of the bird’s left leg and a small metal
ball (pellet) just below the skin on the inside of the distal
left forearm were found (Fig. 1A). Following the preliminary examination of the body of the animal, an X-ray was
taken, which showed a number of pathological shadings of
various contours, most closely resembling circles (Fig. 2).
The discontinuity of the skin and the metal ball along with
the shadows visible on the X-ray made it plausible that the
bird had been shot with a smooth-bore weapon. Owing to
the imaging limitations of this technique (the image is flat
and two-dimensional), the X-ray image analysis could not
precisely locate individual shading elements in the bird’s
body. It was possible, however, to locate the projectiles and
their fragments in the area of the lower right leg and the
left front ribs (Fig. 2).
A careful analysis of the X-ray image also revealed multiple fractures of the left leg (Fig. 2), which was confirmed by
palpation. The presence of strongly shaded elements in the
immediate vicinity of bone fragments led to the preliminary
diagnosis that the fracture had been caused by a gunshot.
In-depth diagnostic imaging was performed by Cone
Beam Computed Tomography (CBCT) using a FIDEX scanner (by Animage, www.animage.com) with a display field of
view of 15 cm and a plate thickness of 0.29 mm”] (Fig. 3).
Images obtained by computed tomography (CT) made it
possible to determine the location of individual high-density

objects and their shape (Fig. 3). This study was sufficient
to identify the objects as lead pellets identical to those fired
from smooth-bore weapons. It was found that three smaller
shadings located in the rump and left shoulder were pellets
from No. 6 cartridges and four other elements visible near
the fracture and left front ribs were fragments of one pellet.
It was assumed that this single pellet from a No. 4 cartridge
had disintegrated most likely after hitting the lower leg bone.
The results of advanced imaging techniques (CT) made
it possible to uniquely locate the pellets and their fragments
in the bird’s body and suggested that the bird had been shot
at least twice. At this point, it should be noted that private

Fig. 2. X-ray photo with visible bullets. A, B and C – elements
of pellet after defragmentation (after hitting the lower leg)
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manufacture of cartridges is not difficult, so it is possible
to use a cartridge containing pellets of various sizes. On the
other hand, users of small arms know that such cartridges
have significantly worse ballistic properties.
In this case, the State Hunting Guard was eager to acquire
the bullets from the bird’s body and to determine the direction from which they were fired. Although obtaining the
bullets after the imaging studies did not pose any difficulty,
it was impossible to determine the direction from which
shots were fired on the basis of the preliminary examinations, X-ray images and CT tests.
The fractured lower leg bone was of decisive importance
for settling this issue. Both the X-ray images as well as
the spatial CT images were taken from an animal whose
anatomy had been severely disturbed. The movement of
soft tissue after the fracture, which had occurred several
times by the time of the examination at the Centre, made
it impossible to trace the direction of the wound channel
from its inlet into soft tissue.
In order to establish the direction of the wound channel,
it was necessary to extract the lower left leg bones and to
examine them thoroughly. Only by examining the damage
to these bones and reconstructing their position in flight
relative to the body and the inlet wound was it possible to
determine the direction of the shot. Fig. 1B and 1C show
the osprey’s extracted bones. Fig 1B presents fragments of
the lower left leg after the pellet smashed the shin bone,
and Fig 1C shows the shin bone after reconstruction. The
damage revealed indicates the impact of low kinetic energy

Fig. 3. Photo from a computer tomography with visible pellets
and bones
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(lead) bullets. One of the walls of the tibia was destroyed,
and as a result the bullet disintegrated. Three of the smaller
fragments of the pellet stopped in the soft tissue near the
bone, while the largest fragment moved near the front of
the chest. The changes in bone tissue characteristic of bullet
impact are presented in Fig. 4. Their alignment, along with
the position of the inlet wound, made it possible to determine the direction of the shot and the position of the bird’s
limb at the time of the hit. On the basis of the information
obtained from all auxiliary investigations and the postmortem examination, it was concluded that the osprey had
been shot during free flight from the bottom left side. The
State Hunting Guard secured the pellet extracted from the
bird’s body for isotopic analysis, and the medical\veterinary
opinion became important evidence in the investigation.

Discussion and conclusions
This case clearly demonstrates that modern imaging
techniques are an excellent diagnostic tool in the work
of veterinary experts. X-ray images (2, 5, 6, 9, 14, 22)
remain the primary tool for a veterinarian who assesses
gunshot wounds. It makes it possible to exclude a gunshot when anatomopathological changes observed
during an external visual examination of the animal
suggest such an eventuality (17). The availability of
a CT scanner in many cases greatly facilitates the work
of veterinarians, allowing them to locate bullets and
their fragments without the need for a post-mortem
examination (2, 3, 5, 10, 20, 31). Contemporary technology makes it possible to diagnose cases of animals
having being shot even when there are no bullets or
pellets in the body or when the animal’s body has been
destroyed (e.g. burnt); We are able to detect microscopic fragments (residue) of bullets with masses measured in nanograms (3, 4, 6, 15, 19, 24, 27). Despite the
possibilities provided by modern imaging diagnostics
and residue detection techniques, one must not forget
their limitations (7, 9, 16, 21, 30). When investigating
cases of animals shot with small arms, experimental
testing and gunshot models may also be used, but these
tests and models should be used with caution, as they
are unable to reproduce actual shots (13, 18, 25, 28).
It should be noted that traditional methods, in particular detailed post-mortem examinations, remain an
important and often irreplaceable tool in the diagnosis
of animal gunshot wounds (5, 9, 16, 22).
It is important to always bear in mind that every
animal gunshot wound is individual and unique. Each
such case should be examined with due care and by
all available diagnostic methods.
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