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ABSTRACT: A reconstruction of a fatal gunshot wounding of a car driver by a police-
man during a check following a high-speed chase is presented. The task assigned to
experts at the Institute of Forensic Research, Cracow was to establish the relative
positions of the persons at the instant of shooting, as the version of the incident given
by the policeman who fired differed from that given by witnesses. The clothing of the
victim and the policeman and also case files were studied. The following pieces of in-
formation contributed to solving the problem: the police report from the scene of the
incident, the autopsy report describing the wounds on the body of the victim, wit-
nesses’ testimonies as well as physical and chemical examinations of the evidence
clothing. From the performed examinations, the presence of both primer and propel-
lant gunshot residues was revealed on the victim’s leather jacket. The conclusion of
the performed investigations supported the version presented by the majority of wit-
nesses.
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CASE REPOPRT

A two-person patrol of the Police received an order to observe a stretch of
a national road. After parking the police car on the side of the road in an area
where a speed limit was in force, the officers began to carry out radar surveil-
lance of the speeds of vehicles. At a certain moment they noticed a passenger
car approaching at excessive speed. The driver of the car did not stop when
signalled to do so by one of the policeman in uniform, and continued on at
great speed. Policemen notified their superiors of this incident by radio and
received instructions to pursue the driver. The chase continued for a long
time over a distance of a dozen or so kilometres. As before, the driver did not
react to light and sound signals given by the policemen from the police car.



The pursued car was only finally stopped after being overtaken and cut in
on by the police car. Immediately after the halting, the officer who was not dri-
ving the police car ran out in the direction of the stopped car at the same time
pulling out and releasing the safety catch on his service weapon – a P-64 pis-
tol. This policeman claimed that the driver of the stopped car – a tall,
well-built man – jumped out of the car and charged towards him. Undaunted
by the policeman’s uniform and weapon, he gripped the policeman in a bear
hug and beat his back with his fists. During the scuffle, two shots were alleged
to have been fired, of which one proved fatal to the aggressor.

A completely different version of events, from the moment of stopping,
was recounted by the pursued driver’s wife – a passenger in the car. The
woman was sitting in the front seat next to the driver. She testified that they
had already been driving for many hours and because of her advanced state
of pregnancy and drowsiness caused by the night drive, she fell asleep, and
so did not know about the pursuit until the moment that they were stopped
by the police. According to her, after the car had been stopped, her husband
reached into the glove compartment for his wallet with documents. At this
time, a police officer ran up to their car, opened the driver’s door and without
waiting for an explanation from the driver or support from his colleague,
alone and with pistol in hand, pulled her husband outside and then towards
the back of the car. Uneasy about the situation – her husband had been rap-
idly overpowered and a weapon waved at his head – she decided to get out of
the car and possibly try to separate the men. Thus, she walked around the
car from the rear, which took some time, as it was parked right by a wayside
ditch. At a certain moment she heard a pistol shot, and when she reached the
left side of the car, her husband was lying on the road, face down, showing no
sign of life. At this time, the second officer, who was the driver and com-
mander of the patrol, reached the scene of the occurrence. When interro-
gated, he explained that he had not observed the course of events very ex-
actly, because he had been occupied with manoeuvring and parking the po-
lice car in such a way as to unblock the opposite traffic lane. He had only had
time to warn his partner that the stopped driver could have a weapon. When
he reached the place – the incident had already happened – his colleague
handed over his weapon. In the magazine two cartridges were missing. He at
once informed his superiors about the whole incident. Shortly, all the neces-
sary services appeared on the scene, including an ambulance, the public
prosecutor, police crime detection technicians and a forensic doctor.

A detailed inspection of the site and a preliminary examination of the
body and clothing of the deceased and of the policeman were carried out and
notes were taken, after which the body of the driver was transported to the
Department of Forensic Medicine. There an autopsy was performed and the
officers were directed to the regional hospital for blood tests for the presence
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of alcohol. The results were negative. A single empty case of Makarov 9 mm
ammunition rolled out from under the body of the driver while he was being
lifted from the street. No other cases or bullets were found in spite of a search
using a metal detector.

The service weapon used in the incident was delivered to a firearm exam-
iner for investigation. Testimonies were collected from participants of the in-
cident and from a large number of witnesses, who were able to observe at least
fragments of the event from windows of vehicles passing by very slowly.

In addition, the public prosecutor approached the Institute of Forensic Re-
search to obtain expert opinions on the following questions:

1. Were any of the following present on the clothing of the deceased
and/or on the uniform of the officer: damage, impurities, chemical sub-
stances or biological traces?

2. What is the character and mechanism of any observed damage – espe-
cially, could it have occurred due to a struggle between the persons
whose clothing was delivered for examination, by a fall onto a hard sur-
face, e.g. the asphalt road, or as a consequence of the use of a firearm?

3. What kinds of contaminants are present on clothing taken from the
body of the driver and on the Police officer’s uniform?

4. Was damage found on the secured clothing caused by a firearm?
5. From what distance was the shot fired to the secured objects?
6. What was the trajectory of the bullet and which side was its entrance

and which its exit?
7. How many bullets caused the observed damage?
8. What was the position of the firearm relative to the object, on which

gunshot damage was found?
Along with the official request issued by the prosecutor’s office, a copy of

the case files, and the clothing of the victim (a leather jacket, a long sleeved
shirt, trousers, underwear, socks and shoes) and the Police officer (a jacket,
trousers and a cap) were delivered.

INSPECTION OF THE CLOTHING

The clothing of the policeman mostly bore traces of natural use. On the
jacket there was also contamination caused by material reminiscent of soil –
at the height of the right breast, on pockets and on both sleeves. On the left
sleeve, traces in the form of several small spots with a diameter of about
1–3 mm, reminiscent of dry blood, were also observed. The surface of the
trousers was also contaminated to a small extent by material reminiscent of
soil, mostly on the lower part of both trouser legs. At the height of the knee of
the right trouser leg, an abrasion caused by contact with a hard surface
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(45 � 10 mm) was also observed. Damage of this type could have arisen as
a consequence of the policeman kneeling or falling. On the left trouser leg, at
a distance of 39 cm from the edge of the belt, between the external seam of
the trouser leg and the crease, there was a linear severance of the continuity
of the fabric of about 65 mm in length, with torn edges and loose threads. The
damage was situated almost parallel to the length of the trouser leg. On the
external side, the fabric around this damage was not dirty, whereas on the
inside one could observe ash-grey contaminations with dimensions of about
80 � 60 mm. At the same height, a rip of the external seam of the trouser leg,
of length about 60 mm was found. It cannot be excluded that it occurred si-
multaneously with the described tear of the fabric and as a consequence of
the action of the same stretching forces. This damage did not have the featu-
res of gunshot damage, thus it was difficult to ascertain its relationship with
the event. The lower part of the left pocket, made of white fabric, was torn,
and a fragment of the fabric of dimensions about 20 � 80 mm was missing.

During initial, optical examination of the clothing of the wronged driver,
no mechanical damage on the surface of the trousers or shirt was found.
Mainly brown stains, reminiscent of dry blood, were present: around the col-
lar on the upper left front part of the shirt, at the back at the height of the left
scapula, and on the lower-middle part of the shirt, and also on the left trou-
ser leg above the knee. On the shoes of the deceased tiny soilures caused by
material from the ground, and also abrasions on the upper part were ob-
served. On the surface of his leather jacket, stains caused by material of the
appearance of clotted blood, soilures and abrasions caused by soil, and two
damaged areas with the character of gunshot holes were present. Blots look-
ing like clotted blood were visible on the front of the jacket: on both sides of
the collar, in the upper part of the right front and the front upper part of the
right sleeve. At the front and on the sleeve they had the character of blots
dripping down the jacket. Blots also appeared at the back of the jacket –
mostly in the vicinity of the collar and the neck. Soilures and abrasions by
material of greyish colour subsoil were found almost along the whole length
of the right sleeve on its front part, and between them a linear abrasion of
the surface of the leather of about 10 cm in length, starting 15 cm above the
bottom edge of the sleeve, and positioned parallel to the long axis of the
sleeve. Around this abrasion, other slight abrasions of the surface of the
leather were also visible. In the upper right part of the front of the jacket, in
the vicinity of the shoulder seam, there was a star-shaped hole with irregu-
lar edges. In the broadest part, this hole had a diameter of 8 mm. At a dis-
tance of about 45 mm from this hole towards the back of the jacket was a sec-
ond, greater hole, also star-shaped with irregular edges, whose size in the
broadest part was about 20 mm. The surface of the leather around this open-
ing had a changed, brownish tint reminiscent of burning off, in the shape of
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a circle with a diameter of about 37 mm. The openings positioned at the
height of the shoulders were most likely the entrance and exit of one bullet
(Figure 1) – it should, however, be noted that the bullet did not damage the
lining of the jacket. The gunshot path ran through the shoulder pad made of
sponge and two insulating layers made of artificial material, situated on
both sides of the sponge.

PHYSICAL AND CHEMICAL EXAMINATIONS

Gunshot residue (GSR) – also known as cartridge discharge residue
(CDR), firearm discharge residue (FDR) etc. – due to its specific chemical
composition, morphology and distribution at the site of the event, is sub-
jected to physical and chemical examinations for criminalistic purposes.
Such examinations are carried out, among other things, with the aim of
identifying gunshot holes and indicating the entrance and exit, and, further-
more, to determine whether the given person used a firearm, to estimate the
time elapsed since the shot was fired, and to estimate the shooting distance.
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Fig. 1. Gunshot holes on the evidence leather jacket together with the results of ex-
perimental shooting from distances of 0, 1, and 2 cm.
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Research has also been carried out into using gunshot residue to identify the
ammunition that caused it [1, 2, 4].

All of the above mentioned aspects of physico-chemical examinations of
gunshot residue can contribute significantly to the reconstruction of an
event where a firearm was used [3].

To estimate the approximate shooting distance, the first step is an optical
investigation of the appearance of the damage. In particular, one must de-
termine whether the following are present: traces in the form of thermal
changes, soot and particles of partially burnt gunpowder – which are classi-
fied as organic gunshot residues. These traces only spread out over a short
distance from the barrel of a firearm, due to their relatively large sizes and
small mass. On the basis of the presence of these particles in the gunshot
path and their distribution round the entrance one can deduce a contact shot
or a close-range shot.

Next, research is undertaken to reveal inorganic gunshot residue, which
originates from the primer (primer discharge residue – PDR) and has a spe-
cific chemical composition and characteristic morphology. It consists of tiny
spheres with diameters of the order of micrometers, containing heavy met-
als such as lead, antimony and barium. As small but heavy particles, they
can spread out over greater distances, e.g. in the case of a pistol or revolver of
calibre 0.38 (comparable with 9 mm calibre), this kind of residue can be
found up to about 1 metre from the muzzle [5]. They cannot be seen by the
naked eye nor by means of classical optical devices. Use of the method of
scanning electron microscopy coupled with energy dispersive X-ray spec-
trometry (SEM-EDX) is necessary. This method enables one to simulta-
neously observe the examined object at large magnifications and to deter-
mine its elemental composition.

After carrying out a detailed optical examination with the use of an
SM XX stereoscopic microscope by C. Zeiss, Jena, of the gunshot path in the
driver’s jacket, it was found that the edges of the damaged areas of both ma-
terials making up the padding, i.e. the sponge and the artificial insulating
material were partly melted and (partly) charred. In the gunshot path,
among fibres of the insulating material and in pores of the sponge, some par-
ticles of yellow-greenish colour were found. Spectra obtained for these parti-
cles by the method of infrared spectrometry (with the use of an FTS 40A Fou-
rier spectrometer with a UMA 500 microscope by Bio-Rad/Digilab, with the
transmission technique in standard conditions) were consistent with spec-
tra of nitrocellulose and nitroglycerin, being the main components of gun-
powder. The presence of particles of partly burned gunpowder in the gun-
shot path as well as thermal changes of the leather around the larger hole
constituted evidence of a contact shot or a close-range shot.
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In order to distinguish which of the holes was the entrance and which the
exit and also to establish the approximate shooting distance, microtraces
were collected on separate SEM stubs with adhesive material from the fol-
lowing areas on the surface of the jacket: within a radius of about 8 cm
around the holes, from the edges of the smaller hole and the edges of the
larger hole. Stubs with the collected evidence material were covered with
a conductive thin layer of carbon using a SCD 050 vacuum sputtering unit by
BAL-Tech. Examinations of the stubs were performed with the use of
a JSM-5800 scanning electron microscope by Jeol combined with a Link ISIS
300 energy dispersive X-ray spectrometer by Oxford Instruments, in the auto-
matic mode, using the GunShot programme by Oxford Instruments. The con-
ditions under which the measurements were performed are listed in Table I.

TABLE I. ANALYTICAL CONDITIONS APPLIED WITHIN THE AUTOMATIC SEARCH
FOR GUNSHOT RESIDUES

Parameter Value

Magnification 200�
Accelerating voltage 20 kV

Working distance 10 mm

Acquisition time for single particle 5 s

Size of the scanned frame:

Height

Width

Area

514 � m

658 � m

0.338 mm2

In the examined material the presence of numerous metallic particles
with composition and morphology typical of gunshot residues originating
from the primer, i.e. containing lead, antimony and barium, was ascer-
tained. A list of the number of particles registered for the examined samples
in particular chemical classes is presented in Table II. These traces were ac-
companied by other, less characteristic residues, containing, amongst other
things, copper with zinc, crystals of barium sulphate, grains of lighter flint
containing cerium and lanthanum, particles containing iron, chromium,
nickel, tin, bismuth, tungsten etc.

The fact that a several times greater number of metallic gunshot residues
was found in the material collected from around the larger opening than
around the smaller one indicated that the larger opening was the entrance
and the smaller one the exit.
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TABLE II. THE NUMBER OF INORGANIC PRIMER RESIDUES DETECTED IN SAMPLES
TAKEN FROM THE SURFACE OF THE LEATHER JACKET

Chemical class

of particles
Circle of 8 cm

radius
Around the
larger hole

Around the
smaller hole

Pb Sb Ba 1

Sb Ba 2

Pb Ba 5

Pb Sb 5 270

Pb 1009 56 170

Sb (Sn) 336 2750 378

Total 1358 3076 548

In order to confirm the hypothesis that the shot to the jacket of the victim
was fired at close range, nearly from contact, an experiment using a P-64 pis-
tol and Makarov 9 mm ammunition was carried out. Shots were fired from
various distances (1, 1.5, 2, 3, 5, 10, 20, 30, 50 and 100 cm) to fragments of
black leather (cowhide) of dimensions of about 20 � 20 cm, attached with
baste to pads made from sponge and wadding, i.e. material of a similar kind
to that through which the bullet passed. The fragments of leather together
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with the pads were each time pinned onto the shoulder of a tailor’s dummy.
As the result of an optical study of the gunshot damage obtained in this man-
ner, it was established that in the case of shots from a distance of 1 cm and
2 cm (Figure 1), the size and shape of the entrance and the trace occurring
around it on the leather as a result of the thermal activity of powder gases
were very similar to those observed on the victim’s jacket.

Thus, in the course of the physical and chemical investigations it was es-
tablished that the entrance hole in the jacket of the victim was located on the
back at the height of the right shoulder. Furthermore, both holes in the
jacket, i.e. the entrance and the exit, originated from one bullet, and the dis-
tance between the barrel and the surface of the jacket was about 1 to 2 cm
(a close range shot).

A STUDY OF THE CASE FILES

In order to establish the position of the victim and the perpetrator at the
moment of the shot in relation to the victim’s vehicle and the police car, the
case files were studied in detail. From photographic records of the inspection
of the site of the incident, it can be deduced that the body of the wronged
driver lay along the left side of his car, with his head directed towards the
back of the car. On the road, near the head of the deceased, a bloodstain was
visible.

Testimonies of the majority of witnesses of the event confirmed the ver-
sion given by the driver’s wife. The testimonies pointed to quick action by the
policeman – consisting in pulling out and disabling the driver – and located
the whole of the event near the rear of the stopped car.

In the section concerning the autopsy, among other things, was informa-
tion that the entrance gunshot wound had been found on the head of the de-
ceased just behind the right ear shell (auricle). The gunshot path ran in the
direction of the left ear. The bullet did not, however, leave the body; it
stopped just under the cutaneous tissue close to the left ear shell. No fea-
tures of a close range shot were observed near the entrance wound.

SUMMARY

Our own examinations and the information contained in the case files al-
lowed us to establish the following:

– the entrance hole in the jacket of the victim was located on the back at
the height of the right shoulder;
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– the holes in the jacket constituted the entrance and the exit of one bul-
let;

– the distance between the muzzle of the weapon and the surface of the
jacket was 1 to 2 cm (a close range shot);

– the entrance wound in the head of the victim was located behind the
right ear shell (auricle), and the bullet was found behind the left auricle;

– no features of a close range shot were revealed in the vicinity of the en-
trance wound.

Thus, on this basis, it can be accepted that one shot was fired at the driver
just above his right shoulder. The bullet first pierced the leather jacket at
the height of the right shoulder (layer of leather, pad, layer of the leather), in
the process losing part of its energy, and then it hit the head behind the right
auricle and stuck in the skull in the vicinity of the left auricle. Such a situa-
tion was possible when the jacket on the body of the victim was displaced up-
wards to such a degree that it ended up at the height of his ear. This could
have happened during the intervention of the policeman, e.g. when pulling
the driver from the car, possibly when he had his hands raised, as is shown
in Figure 2. This version is not contradicted by the testimonies of the wit-
nesses (the wife of the deceased and other persons), who located the site of
the incident as being right next to the stopped car.

Moreover, on the front of the jacket of the driver, mostly on the right side,
traces of dripping blood were found. On the assumption that the dripping did
not have a secondary character, one can accept that the shot to his head must
have been fired at a moment when he was not yet in a lying position. An addi-
tional argument for this course of events is the recovery of the spent car-
tridge under the body of the deceased, and not next to him.

The location of the body of the driver after the event and the bloodstain on
the road unequivocally show that the shooting took place near his car. Thus
it is not possible that he rushed away from his own vehicle, came towards the
policeman and attacked him, and then was fatally shot during a struggle be-
tween them. This version, presented by the police officer, should be defi-
nitely excluded.

Results of the performed research allowed us to give the following an-
swers to questions posed by the regional public prosecutor’s office:

– damage in the form of gunshot holes was revealed on the jacket of the
victim in the vicinity of the right shoulder – the holes were established
as the entrance and exit of one bullet, the greater hole on the back be-
ing the entrance. The appearance of this gunshot hole – its starry
shape – the occurrence of traces of thermal activity of hot gases on the
leather around the opening, and the large number of metallic particles,
as well as the discovery of particles of partly burnt gunpowder in the
gunshot path, prove that it was a close range shot (about 1 to 2 cm);
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– most probably, in the first instance, the bullet pierced the leather
jacket at the height of the right shoulder (layer of leather, pad, layer of
leather), in the process losing part of its energy, and then hit the head
behind the right auricle and lodged in the skull in the vicinity of the left
auricle;

– at the moment the shot was fired, the weapon was located on the right
side of the victim at the height of his auricle or a little lower;

– on the jacket and the shoes of the victim, superficial abrasions of the
surface of the leather were visible; furthermore, blots that looked like
blood were revealed on his jacket, trousers and shirt;

– on the clothing belonging to the policeman, the following damage that
could have been linked to the event was revealed: on the jacket –
a soilure caused by earth, small stains that looked like blood, on the
trousers – abrasions caused by contact with a hard surface, a linear
tear of the continuity of the fabric and a rip of the seam;

– damage in the form of abrasions present on the surface of the leather
on the jacket and shoes of the deceased and external soilures and abra-
sions on the jacket, the cap and the trousers of the policeman could
have arisen as result of contact of the fabric of the clothing with a hard
surface, e.g. with the asphalt of the road.
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POSTRZA£ W CZASIE KONTROLI DROGOWEJ –
REKONSTRUKCJA ZDARZENIA NA PODSTAWIE STUDIUM AKT
SPRAWY I BADAÑ ŒLADÓW POWYSTRZA£OWYCH

Zuzanna BRO¯EK-MUCHA

OPIS PRZYPADKU

Patrol policji drogowej z³o¿ony z dwóch funkcjonariuszy otrzyma³ polecenie
obserwowania jednego z odcinków drogi krajowej. Po zaparkowaniu wozu s³u¿bowe-
go na skraju drogi w pobli¿u miejsca, gdzie obowi¹zywa³o ograniczenie prêdkoœci,
funkcjonariusze przyst¹pili do radarowej kontroli prêdkoœci poruszaj¹cych siê pojaz-
dów. W pewnym momencie zauwa¿yli zbli¿aj¹cy siê z nadmiern¹ prêdkoœci¹ samo-
chód osobowy. Kierowca samochodu nie zatrzyma³ siê na znaki dawane przez
umundurowanego policjanta i kontynuowa³ swoj¹ podró¿ z wielk¹ prêdkoœci¹. Poli-
cjanci zg³osili ten incydent drog¹ radiow¹ swoim prze³o¿onym i otrzymali polecenie
poœcigu za tym kierowc¹. Poœcig odbywa³ siê przez d³u¿szy czas na odcinku kilkuna-
stu kilometrów. W tym czasie kierowca równie¿ nie reagowa³ na znaki œwietlne
i dŸwiêkowe dawane przez policjantów z radiowozu. Do zatrzymania œciganego
samochodu dosz³o dopiero po wyprzedzeniu go i zajechaniu mu drogi. Funkcjona-
riusz bêd¹cy pasa¿erem wozu policyjnego natychmiast po zatrzymaniu wybieg³
w kierunku zatrzymanego samochodu osobowego, jednoczeœnie wyjmuj¹c i odbezpie-
czaj¹c swoj¹ broñ s³u¿bow¹ – pistolet P-64. Policjant ten twierdzi³, i¿ kierowca –
mê¿czyzna wysoki i mocnej budowy – wyskoczy³ z zatrzymanego samochodu i ruszy³
z impetem w jego kierunku. Nie bacz¹c na mundur i broñ, zwar³ siê z policjantem i bi³
go piêœciami po plecach. W trakcie szamotaniny mia³y paœæ dwa strza³y, z których
jeden okaza³ siê œmiertelny dla napastnika.

Zupe³nie inny przebieg, od momentu zatrzymania, mia³o to zdarzenie wed³ug
¿ony œciganego kierowcy – pasa¿erki samochodu osobowego. Kobieta podró¿owa³a na
fotelu z przodu samochodu obok kierowcy. Zezna³a, i¿ byli w drodze ju¿ od wielu
godzin i ze wzglêdu na stan zaawansowanej ci¹¿y i znu¿enie nocn¹ jazd¹ zasnê³a, nie
wiedzia³a wiêc o poœcigu a¿ do momentu zatrzymania przez policjê. Wed³ug niej m¹¿
po zatrzymaniu samochodu siêgn¹³ do schowka w samochodzie po portfel z dokumen-
tami. W tym czasie funkcjonariusz policji podbieg³ do ich samochodu, otworzy³ drzwi
od strony kierowcy i nie czekaj¹c na jego wyjaœnienia ani wsparcie swojego kolegi,
sam z pistoletem w rêku wyci¹gn¹³ jej mê¿a na zewn¹trz pojazdu w kierunku ty³u
samochodu. Zaniepokojona sytuacj¹, w której jej m¹¿ zosta³ b³yskawicznie obez-
w³adniony i wymachiwano przy jego g³owie broni¹, postanowi³a równie¿ opuœciæ
samochód i ewentualnie rozdzieliæ mê¿czyzn. Obesz³a wiêc samochód od ty³u, co
zajê³o jej trochê czasu, gdy¿ by³ on zaparkowany tu¿ nad rowem przydro¿nym.
W pewnym momencie us³ysza³a strza³ z pistoletu, a gdy dotar³a na miejsce po lewej
stronie samochodu, jej m¹¿ le¿a³ na jezdni twarz¹ na dó³, nie daj¹c znaku ¿ycia.
W tym czasie przyszed³ drugi funkcjonariusz – kierowca i zarazem dowódca patrolu.
Przes³uchiwany w zwi¹zku z zaistnia³ym zdarzeniem, wyjaœni³, ¿e nie zaobserwowa³



dok³adnie jego przebiegu, poniewa¿ zaj¹³ siê przestawieniem samochodu tak, aby
zwolniæ przeciwleg³y pas ruchu. Zd¹¿y³ jedynie uprzedziæ partnera, ¿e zatrzymany
kierowca mo¿e mieæ broñ. Gdy dotar³ na miejsce, ju¿ po zdarzeniu, kolega przekaza³
mu broñ. W magazynku brakowa³o dwóch naboi. O ca³ym zajœciu natychmiast
powiadomi³ swoich prze³o¿onych. Wkrótce na miejscu zdarzenia pojawi³y siê wiêc
odpowiednie s³u¿by, m.in. pogotowie ratunkowe, prokurator, policyjni technicy
kryminalistyki oraz lekarz s¹dowy.

Po dokonaniu szczegó³owych oglêdzin miejsca zdarzenia, wstêpnych badañ cia³a
i odzie¿y zmar³ego oraz policjanta i sporz¹dzeniu odpowiednich notatek, cia³o kie-
rowcy przewieziono do zak³adu medycyny s¹dowej, gdzie dokonano sekcji zw³ok,
a funkcjonariuszy skierowano do szpitala rejonowego na badania krwi na obecnoœæ
alkoholu. Wynik by³ negatywny. Spod cia³a kierowcy, podczas jego podnoszenia
z jezdni, wytoczy³a siê pojedyncza ³uska amunicji Makarow 9 mm. Innych ³usek ani
pocisków nie odnaleziono pomimo poszukiwañ przeprowadzonych za pomoc¹ wykry-
wacza metali.

U¿yt¹ w trakcie zajœcia broñ s³u¿bow¹ przekazano do badañ ekspertowi balistyki
i bronioznawstwa. Przes³uchano uczestników zajœcia oraz spor¹ liczbê œwiadków,
którzy mieli mo¿liwoœæ zaobserwowania przynajmniej fragmentów zdarzenia z okien
przeje¿d¿aj¹cych bardzo wolno pojazdów.

Ponadto prokurator postanowi³ zasiêgn¹æ opinii bieg³ych z Instytutu Ekspertyz
S¹dowych celem udzielenia odpowiedzi na nastêpuj¹ce pytania:

1. Czy na odzie¿y denata oraz odzie¿y s³u¿bowej funkcjonariusza znajduj¹ siê
uszkodzenia, zanieczyszczenia, substancje chemiczne b¹dŸ œlady biologiczne?

2. Jaki jest charakter i mechanizm stwierdzonych uszkodzeñ, zw³aszcza, czy
mog³y zostaæ spowodowane w trakcie szarpaniny pomiêdzy osobami, których
rzeczy przekazano do badañ, upadku ich na twarde pod³o¿e w postaci jezdni
asfaltowej b¹dŸ wskutek u¿ycia broni?

3. Jakiego rodzaju zanieczyszczenia wystêpuj¹ na odzie¿y zdjêtej ze zw³ok kie-
rowcy oraz na odzie¿y s³u¿bowej funkcjonariusza policji?

4. Czy uszkodzenia znajduj¹ce siê na zabezpieczonych przedmiotach zosta³y spo-
wodowane broni¹ paln¹?

5. Z jakiej odleg³oœci oddano strza³ do zabezpieczonych przedmiotów?
6. Jaki jest kierunek lotu pocisku, z której strony jest wlot, a z której jego wylot?
7. Iloma pociskami zosta³y spowodowane stwierdzone uszkodzenia,
8. Jakie by³o wzajemne po³o¿enie broni do przedmiotu, w którym stwierdzone zo-

sta³y uszkodzenia broni¹ paln¹?
Wraz z postanowieniem dostarczono do Instytutu kopiê akt sprawy oraz odzie¿ po-

szkodowanego (kurtkê skórzan¹, koszulê z d³ugim rêkawem, spodnie, slipy, skarpety
oraz obuwie) i odzie¿ s³u¿bow¹ funkcjonariusza policji (kurtkê, spodnie i czapkê).

OGLÊDZINY ODZIE¯Y

Odzie¿ funkcjonariusza policji nosi³a g³ównie œlady naturalnego u¿ytkowania.
Na kurtce znajdowa³y siê tak¿e – na wysokoœci prawej piersi, na kieszeniach i na
obydwu rêkawach – zabrudzenia spowodowane materia³em przypominaj¹cym glebê.
Na lewym rêkawie stwierdzono równie¿ œlady w postaci kilku plamek o œrednicy
ok. 1–3 mm, przypominaj¹ce swym wygl¹dem zaschniêt¹ krew. Powierzchnia spodni
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w niewielkim stopniu by³a równie¿ zabrudzona materia³em przypominaj¹cym glebê,
g³ównie w dolnej czêœci obu nogawek. Na wysokoœci kolana prawej nogawki stwier-
dzono równie¿ otarcie o tward¹ powierzchniê (45 � 10 mm). Uszkodzenie tego typu
mog³o powstaæ wskutek uklêkniêcia lub upadku policjanta. Na lewej nogawce
w odleg³oœci 39 cm od brzegu paska, pomiêdzy szwem zewnêtrznym nogawki
a kantk¹, stwierdzono liniowe rozerwanie ci¹g³oœci tkaniny o d³ugoœci ok. 65 mm,
o poszarpanych brzegach i z wysnutymi nitkami. Uszkodzenie to usytuowane by³o
prawie równolegle do d³ugoœci nogawki. Od strony zewnêtrznej tkanina wokó³ tego
uszkodzenia nie by³a zabrudzona, natomiast od strony wewnêtrznej ujawniono
zabrudzenia o odcieniu popielato-szarym i wymiarach ok. 80 � 60 mm. Na tej samej
wysokoœci znajdowa³o siê rozprucie szwu zewnêtrznego nogawki o d³ugoœci ok.
60 mm. Nie mo¿na wykluczyæ, ¿e powsta³o ono równoczeœnie z opisanym
rozerwaniem tkaniny i to na skutek dzia³ania tych samych si³ rozci¹gaj¹cych.
Uszkodzenia te nie wykazywa³y cech przestrzeliny, trudno zatem by³o ustaliæ ich
zwi¹zek ze zdarzeniem. Lewa kieszeñ wykonana z tkaniny barwy bia³ej rozerwana
by³a w dolnej czêœci i brakowa³o fragmentu tkaniny o wymiarach ok. 20 � 80 mm.

Podczas wstêpnych, optycznych badañ odzie¿y poszkodowanego kierowcy, nie
ujawniono mechanicznych uszkodzeñ na powierzchni spodni ani koszuli. Wystêpo-
wa³y tam g³ównie plamy barwy brunatnej, przypominaj¹ce zaschniêt¹ krew: wokó³
ko³nierza w górnej lewej przedniej czêœci koszuli, z ty³u na wysokoœci lewej ³opatki
i w œrodkowo-dolnej czêœci koszuli oraz na lewej nogawce spodni powy¿ej kolana. Na
obuwiu zmar³ego zaobserwowano nik³e zabrudzenia materia³em pod³o¿a oraz otar-
cia lica. Na powierzchni jego kurtki skórzanej stwierdzono zaplamienia materia³em
o wygl¹dzie zakrzep³ej krwi, zabrudzenia i otarcia gleb¹ oraz dwa uszkodzenia
o charakterze przestrzelin. Plamy o wygl¹dzie zakrzep³ej krwi widoczne by³y z przo-
du kurtki: po obu stronach ko³nierza, w górnej czêœci prawego przodu i przedniej
górnej czêœci prawego rêkawa. Na przodzie i rêkawie mia³y one charakter plam
ociekaj¹cych ku do³owi kurtki. Plamy wystêpowa³y równie¿ z ty³u kurtki – g³ównie
w okolicy ko³nierza i karczku. Zabrudzenia i otarcia materia³em barwy szarawej
(pod³o¿em) znajdowa³y siê prawie na ca³ej d³ugoœci prawego rêkawa w jego przedniej
czêœci, a wœród nich liniowe otarcie powierzchni lica skóry o d³ugoœci ok. 10 cm
zaczynaj¹ce siê 15 cm powy¿ej dolnego brzegu rêkawa i u³o¿one równolegle do osi
d³ugiej rêkawa oraz wokó³ tego otarcia inne nieznaczne otarcia lica skóry. W górnej
czêœci prawego przodu kurtki, w okolicy szwu barkowego, wystêpowa³ otwór o niere-
gularnych brzegach i gwiaŸdzistym kszta³cie. W najszerszym miejscu rozdzielenie to
mia³o œrednicê 8 mm. W odleg³oœci ok. 45 mm od tego otworu w stronê ty³u kurtki
znajdowa³ siê drugi, wiêkszy otwór, równie¿ o nieregularnych brzegach i gwiaŸ-
dzistym kszta³cie, którego rozmiar w najszerszym miejscu wynosi ok. 20 mm.
Powierzchnia skóry wokó³ tego otworu mia³a zmieniony, br¹zowawy odcieñ przypo-
minaj¹cy opalenie w kszta³cie ko³a o œrednicy ok. 37 mm. Obydwa otwory znajduj¹ce
siê na wysokoœci barku stanowi³y najprawdopodobniej wlot i wylot jednego pocisku
(rycina 1), przy czym pocisk nie uszkodzi³ podszewki kurtki. Kana³ przestrza³owy
przebiega³ poprzez poduszkê krawieck¹ wykonan¹ z g¹bki oraz dwóch warstw
ocieplenia z tworzywa sztucznego, umieszczonych po obu stronach g¹bki.
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BADANIA FIZYKOCHEMICZNE

Pozosta³oœci po wystrzale z broni palnej (okreœlane tak¿e GSR – ang. gunshot res-
idue, CDR – cartidge discharge residue, FDR – firearm discharge residue itp.) ze
wzglêdu na swój specyficzny sk³ad chemiczny, morfologiê oraz rozmieszczenie na
miejscu zdarzenia, s¹ przedmiotem fizykochemicznych badañ kryminalistycznych.
Badania te prowadzi siê m.in. w celu identyfikacji przestrzelin ze wskazaniem
otworu wlotowego i wylotowego, ustalenia, czy dana osoba u¿y³a broni palnej,
oszacowania czasu, jaki up³yn¹³ od oddania strza³u oraz oszacowania odleg³oœci, z ja-
kiej pad³ strza³. Podjêto te¿ badania nad wykorzystaniem pozosta³oœci powystrza-
³owych do identyfikacji amunicji, z jakiej pochodz¹ [1, 2, 4]. Wszystkie wspomniane
aspekty fizykochemicznych badañ pozosta³oœci powystrza³owych mog¹ stanowiæ
istotny przyczynek do rekonstrukcji zdarzenia z u¿yciem broni palnej [3].

Celem oszacowania przybli¿onej odleg³oœci strza³u w pierwszej kolejnoœci bada
siê optycznie wygl¹d uszkodzenia, w szczególnoœci zaœ ustala, czy znajduj¹ siê tam
œlady w postaci zmian termicznych, sadzy oraz drobin nieca³kowicie spalonego
prochu strzelniczego, zaliczane do organicznych œladów powystrza³owych. Œlady te
rozprzestrzeniaj¹ siê na niewielk¹ odleg³oœæ od lufy broni ze wzglêdu na stosunkowo
du¿e rozmiary i ma³¹ masê. Na podstawie obecnoœci tych drobin w kanale przestrza-
³owym i ich rozmieszczenia wokó³ otworu wlotowego wnioskuje siê o strzale z przy³o-
¿enia lub z bezpoœredniego pobli¿a.

Nastêpnie podejmuje siê badania w celu ujawnienia nieorganicznych œladów
powystrza³owych, które pochodz¹ z materia³u sp³onki i wykazuj¹ specyficzny sk³ad
chemiczny oraz charakterystyczn¹ budowê. S¹ to kuleczki o rozmiarach rzêdu
mikrometrów z³o¿one z ciê¿kich metali takich jak o³ów, antymon i bar. Jako ma³e,
lecz ciê¿kie drobiny, mog¹ przemieszczaæ siê na wiêksze odleg³oœci, np. w przypadku
pistoletu lub rewolweru kaliber 0,38 (porównywalny z kalibrem 9 mm) tego rodzaju
œlady mo¿na znaleŸæ do oko³o 1 metra od wylotu lufy [5]. Nie mo¿na ich ujawniæ
wzrokowo ani za pomoc¹ klasycznych przyrz¹dów optycznych. Konieczne jest zasto-
sowanie metody elektronowej mikroskopii skaningowej sprzê¿onej ze spektrometri¹
promieniowania rentgenowskiego (SEM-EDX). Metoda ta pozwala na jednoczesn¹
obserwacjê badanego obiektu przy du¿ych powiêkszeniach oraz oznaczenie jego
sk³adu pierwiastkowego.

Po przeprowadzeniu szczegó³owych badañ optycznych z u¿yciem lupy stereosko-
powej SM XX firmy C. Zeiss Jena kana³u przestrza³owego w kurtce kierowcy
ustalono, i¿ brzegi uszkodzeñ obydwu materia³ów poduszki krawieckiej, tj. g¹bki
i ocieplenia z tworzywa sztucznego, by³y nadtopione i czêœciowo zwêglone. W kanale
przestrza³owym pomiêdzy w³óknami ocieplenia i w porach g¹bki ujawniono drobiny
barwy ¿ó³to-zielonkawej. Uzyskane metod¹ spektrometrii w podczerwieni (z u¿y-
ciem spektrometru fourierowskiego FTS 40A z mikroskopem UMA 500 firmy Bio-
Rad/Digilab, technik¹ transmisyjn¹ w warunkach standardowych) widma tych
drobin by³y zgodne z widmem nitrocelulozy, stanowi¹cej podstawowy sk³adnik
prochu strzelniczego. Obecnoœæ drobin niespalonego prochu w kanale przestrza-
³owym, jak i zmian termicznych skóry wokó³ wiêkszego otworu, œwiadczy³a o strzale
z przystawienia lub z bezpoœredniego pobli¿a.

W celu ustalenia, który z otworów jest wlotem, a który wylotem, oraz ustalenia
przybli¿onej odleg³oœci strza³u, pobrano mikroœlady na oddzielne stoliki mikroskopo-
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we z materia³em przylepnym z nastêpuj¹cych obszarów na powierzchni kurtki:
w promieniu ok. 8 cm wokó³ otworów, z brzegów mniejszego otworu oraz z brzegów
wiêkszego otworu. Stoliki z uzyskanym materia³em dowodowym pokryto przewo-
dz¹c¹ warstewk¹ wêgla przy u¿yciu napylarki pró¿niowej SCD 050 firmy
BAL-TECH. Badania stolików przeprowadzono z zastosowaniem elektronowego
mikroskopu skaningowego JSM-5800 firmy Jeol sprzê¿onego ze spektrometrem
promieniowania rentgenowskiego Link ISIS 300 firmy Oxford Instruments, metod¹
automatyczn¹, przy u¿yciu programu GunShot firmy Oxford Instruments. Warunki,
w jakich przeprowadzono pomiar, zestawiono w tabeli I.

W badanym materiale stwierdzono obecnoœæ licznych cz¹stek metalicznych
o sk³adzie i morfologii typowej dla œladów powystrza³owych, powsta³ych z materia³u
sp³onki, tj. zawieraj¹cych o³ów, antymon i bar. Zestawienie liczby cz¹stek zarejestro-
wanych dla badanych próbek w poszczególnych klasach chemicznych podano w tabe-
li II. Œladom tym towarzyszy³y inne, mniej charakterystyczne pozosta³oœci, zawie-
raj¹ce m.in. miedŸ z cynkiem, kryszta³ki siarczanu baru, ziarna kamienia do
zapalniczek z cerem i lantanem, drobiny zawieraj¹ce ¿elazo, chrom, nikiel, cynê,
bizmut, wolfram i in.

Fakt ujawnienia kilkukrotnie wiêkszej liczby metalicznych cz¹stek powystrza-
³owych w materiale zebranym z okolic wiêkszego otworu ni¿ mniejszego wskazuje na
to, ¿e wiêkszy otwór jest wlotem, a mniejszy wylotem.

W celu potwierdzenia hipotezy, ¿e strza³ do kurtki pokrzywdzonego zosta³
oddany z bezpoœredniego pobli¿a, niemal z przystawienia, przeprowadzono ekspery-
ment z u¿yciem pistoletu P-64 i amunicji Makarov 9 mm. Strza³y oddano z ró¿nej
odleg³oœci (1, 1,5, 2, 3, 5, 10, 20, 30, 50 i 100 cm) do fragmentów czarnej skóry bydlêcej
o wymiarach ok. 20 � 20 cm po³¹czonych fastryg¹ z poduszkami krawieckimi
wykonanymi z g¹bki i fizeliny, a wiêc do materia³u podobnego rodzaju, jak wystêpu-
j¹cy w zdarzeniu. Fragmenty skóry wraz z poduszkami ka¿dorazowo upinane by³y
na ramieniu manekina. W wyniku optycznych badañ uzyskanych w ten sposób
przestrzelin stwierdzono, ¿e przy strza³ach z odleg³oœci 1 cm i 2 cm (rycina 1) wielkoœæ
i kszta³t otworu wlotowego i wystêpuj¹cego wokó³ niego na skórze œladu dzia³ania
termicznego gazów prochowych jest bardzo podobny do obserwowanego na kurtce
poszkodowanego.

W toku badañ fizykochemicznych ustalono zatem, ¿e otwór wlotowy w kurtce
pokrzywdzonego znajduje siê na wysokoœci prawego barku od strony pleców, oba
otwory, tzn. wlotowy i wylotowy w kurtce, pochodz¹ od jednego pocisku, a odleg³oœæ
pomiêdzy wylotem lufy broni a powierzchni¹ kurtki wynosi³a od 1 do 2 cm (strza³
z bezpoœredniego pobli¿a).

STUDIUM AKT SPRAWY

W celu ustalenia, jakie by³o usytuowanie pokrzywdzonego oraz sprawcy w mo-
mencie strza³u wzglêdem pojazdu kierowcy i pojazdu policyjnego, przestudiowano
szczegó³owo akta sprawy. Z dokumentacji fotograficznej z oglêdzin miejsca zdarze-
nia wynika, ¿e cia³o poszkodowanego kierowcy le¿a³o wzd³u¿ lewego boku jego samo-
chodu, g³ow¹ skierowane ku tylnej jego czêœci. Na jezdni przy g³owie zmar³ego
widoczna by³a plama krwi.
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Zeznania wiêkszoœci œwiadków zdarzenia potwierdza³y wersjê podan¹ przez ¿onê
poszkodowanego. Wskazywano w nich na szybk¹ akcjê policjanta polegaj¹c¹ na
wyci¹gniêciu i obezw³adnieniu kierowcy, a ca³oœæ zdarzenia mia³a rozegraæ siê przy
tylnej czêœci zatrzymanego samochodu.

W czêœci dotycz¹cej opisu sekcji zw³ok znaleziono m.in. informacjê, ¿e na g³owie
zmar³ego tu¿ za praw¹ ma³¿owin¹ ucha znajdowa³a siê postrza³owa rana wlotowa.
Kana³ postrza³owy przebiega³ w kierunku lewego ucha. Pocisk nie opuœci³ jednak
cia³a, zatrzyma³ siê tu¿ pod tkank¹ skórn¹ za lew¹ ma³¿owin¹ uszn¹. W okolicach
rany wlotowej g³owy nie ujawniono ¿adnych cech wskazuj¹cych na strza³ z bezpo-
œredniego pobli¿a.

PODSUMOWANIE

Przeprowadzone badania w³asne oraz analiza zawartych w aktach sprawy infor-
macji pozwoli³y na nastêpuj¹ce ustalenia:
– otwór wlotowy w kurtce pokrzywdzonego znajdowa³ siê na wysokoœci prawego

barku od strony pleców;
– otwory w kurtce stanowi³y wlot i wylot jednego pocisku;
– odleg³oœæ pomiêdzy wylotem lufy broni, a powierzchni¹ kurtki wnosi³a od 1 do

2 cm (strza³ z bezpoœredniego pobli¿a);
– otwór wlotowy w g³owie pokrzywdzonego znajdowa³ siê za praw¹ ma³¿owin¹

uszn¹, a pocisk znaleziono za lew¹ ma³¿owin¹ uszn¹;
– w okolicach rany wlotowej g³owy nie ujawniono cech wskazuj¹cych na strza³ z bez-

poœredniego pobli¿a.
Na tej podstawie mo¿na przyj¹æ, ¿e do kierowcy oddano jeden strza³ nad prawym

ramieniem. Pocisk w pierwszej kolejnoœci przeszy³ skórzan¹ kurtkê na wysokoœci
prawego barku (warstwa skóry, poduszka krawiecka, warstwa skóry), trac¹c przy
tym czêœæ energii, a nastêpnie ugodzi³ w g³owê za praw¹ ma³¿owin¹ uszn¹ i utkwi³
w czaszce w okolicy lewej ma³¿owiny. Taka sytuacja by³a mo¿liwa wówczas, gdy
kurtka na ciele pokrzywdzonego uleg³a przesuniêciu ku górze do tego stopnia, ¿e
znalaz³a siê na wysokoœci jego ucha. Mog³o siê to zdarzyæ podczas interwencji
policjanta, np. przy wyci¹ganiu kierowcy z samochodu, ewentualnie, gdy pokrzyw-
dzony mia³ uniesione rêce, jak pokazano na rycinie 2. Wersji tej nie zaprzeczaj¹
zeznania œwiadków (¿ony denata i innych osób) lokalizuj¹cych miejsce zdarzenia tu¿
przy zatrzymanym samochodzie.

Ponadto na kurtce kierowcy stwierdzono z przodu, g³ównie z prawej strony, œlady
ciekn¹cej krwi. Przy za³o¿eniu, ¿e ociekanie nie mia³o charakteru wtórnego, mo¿na
przyj¹æ, ¿e strza³ w jego g³owê musia³ zostaæ oddany w momencie, kiedy jeszcze nie
znajdowa³ siê on w pozycji le¿¹cej. Dodatkowym argumentem za takim przebiegiem
zdarzenia jest odnalezienie ³uski pod cia³em denata, a nie obok niego.

Lokalizacja zw³ok kierowcy po zdarzeniu i plama krwi na jezdni jednoznacznie
wskazuj¹, ¿e postrzelenie pokrzywdzonego mia³o miejsce tu¿ przy jego samochodzie.
Nie jest zatem mo¿liwe, aby oddali³ siê on od w³asnego pojazdu, zbli¿y³ do policjanta
i zaatakowa³ go, a nastêpnie by podczas szarpaniny pomiêdzy nimi pad³ œmiertelny
strza³. Wersjê tak¹ przedstawion¹ przez funkcjonariusza policji nale¿y stanowczo
wykluczyæ.
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Wyniki przeprowadzonych badañ pozwoli³y na udzielenie nastêpuj¹cych odpo-
wiedzi na zawarte w postanowieniu pytania:
– na kurtce nale¿¹cej do poszkodowanego kierowcy w okolicy prawego barku ujaw-

niono uszkodzenia w postaci otworów przestrza³owych stanowi¹cych wlot i wylot
jednego pocisku, przy czym wiêkszy z otworów od strony pleców jest otworem wlo-
towym. Wygl¹d przestrzeliny, a wiêc gwiaŸdzisty jej kszta³t, wystêpowanie na
skórze wokó³ otworu œladów termicznego dzia³ania gazów prochowych i du¿ej licz-
by metalicznych cz¹stek powystrza³owych oraz ujawnienie w kanale przestrza³o-
wym drobin niespalonego prochu dowodzi, ¿e strza³ zosta³ oddany z bezpo-
œredniego pobli¿a (ok. 1 do 2 cm);

– najprawdopodobniej pocisk w pierwszej kolejnoœci przeszy³ skórzan¹ kurtkê na
wysokoœci prawego barku (warstwa skóry, poduszka krawiecka, warstwa skóry),
trac¹c przy tym czêœæ energii, a nastêpnie ugodzi³ w g³owê za praw¹ ma³¿owin¹
uszn¹ i utkwi³ w czaszce w okolicy lewej ma³¿owiny;

– broñ w momencie wystrza³u znajdowa³a siê z prawej strony pokrzywdzonego na
wysokoœci jego ma³¿owiny usznej lub nieco ni¿ej;

– na kurtce i butach pokrzywdzonego widoczne by³y otarcia powierzchniowe lica
skóry, a ponadto na jego kurtce, spodniach i koszuli stwierdzono zaplamienia
o wygl¹dzie krwi;

– na odzie¿y nale¿¹cej do policjanta ujawniono nastêpuj¹ce uszkodzenia mog¹ce
mieæ zwi¹zek ze zdarzeniem: na kurtce – zabrudzenia gleb¹ i niewielkie zapla-
mienia o wygl¹dzie krwi, na spodniach – otarcia o tward¹ powierzchniê, liniowe
rozerwanie ci¹g³oœci tkaniny i rozprucie szwu;

– wystêpuj¹ce uszkodzenia w postaci otaræ lica skóry na kurtce i butach denata oraz
zewnêtrzne zabrudzenia i otarcia na kurtce, czapce, spodniach policjanta mog³y
powstaæ w wyniku kontaktu tkaniny odzie¿y z twardym pod³o¿em np. jezdni¹ as-
faltow¹.

Podziêkowania:
Autorka jest wdziêczna dr hab. Janinie Ziêbie-Palus, dr hab. in¿. Andrzejowi Cho-
chó³owi i dr Grzegorzowi Zadorze za pomocn¹ dyskusjê podczas opracowywania tego
artyku³u.
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