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1. Introduction

Public discussions about forensic evidence and the criminal justice
system have been largely centred on what Murphy called the “second
generation of forensic science”. The distinction is made in reference to
the differences in certainty and reliability between traditional (first
generation) forensic disciplines like ballistics, handwriting analysis,
bite and tool marks, and even fingerprints, and the more recent (or
second generation) forensic methods epitomised by DNA technologies
[1]. In spite of the rapid development and improvement of DNA tech-
nologies for forensic identification and the paradigmatic changes it has
brought about [2], traditional forensic science disciplines still represent
important sources of information for criminal investigation. As argued
by Morgan [3,4], forensic evidence engages different forms of knowl-
edge and institutional approaches, demanding a holistic or global un-
derstanding of the whole process, from crime scene to court. This paper
contributes to this discussion by developing a sociological approach to
the construction of forensic evidence in the context of an inquisitorial
criminal justice system.

This paper focuses on the case of the murder of an older woman,
Laura, who was found dead in her home, in Coimbra, a city in the
centre of Portugal. The investigation was quick in identifying a suspect.
Ana Saltdo, the only named suspect, was married to a grandson of the
victim, both of them police inspectors at the Judiciary Police (PJ)." She
was detained one week after the crime and charged with Laura's
murder.

Between November 2012 and January 2019, Saltdo has been
exonerated by a jury court, but convicted to 17 years in prison by a
Court of Appeal. Later, the defence motioned the Supreme Court, which
ordered a re-trial. The defendant was again acquitted. After a new
ruling by the Court of Appeal, the first instance decision was upheld and

Saltdo was cleared from the murder accusation under the in dubio pro
reo principle.”

A series of circumstances became the corner stone upon which the
initial narrative of the crime was constructed. The evidence that was
brought to the proceedings highlighted the ways in which different
epistemic cultures can produce alternative discourses about their re-
spective probative value in the case. The analysis of this case also
provided insights for the construction of a typology that illustrates the
different institutional approaches to forensic evidence [3] that are in-
volved in the criminal inquiry and judicial proceedings.

The analysis of this case benefits from conceptual insights from
studies of forensic science under a STS approach [5,6]. By adopting this
perspective, this paper advances knowledge of the socially constructed
aspects of criminal investigation and penal justice. Appadurai's concept
of “the social life of things”® [7], which was later applied in Corinna
Kruse's “the social life of forensic evidence” [8], highlights the ways in
which objects and their social trajectories can be socially shaped. When
studying the life and role of forensic evidence, according to Kruse, “this
biography can be said to span the links of the legal chain, and it involves
plaintiffs, suspects, witnesses, crime scene technicians, forensic scientists,
police investigators, prosecutors, defense lawyer, judges, and lay assessors
(...)” 8]

In the context of the criminal justice system, the social life of the
forensic evidence can be infused with various meanings and value ac-
cording to the different epistemic cultures or cultures of knowledge [9].
Epistemic cultures are described by Knorr-Cetina as “amalgams of ar-
rangements and mechanisms — bonded through affinity, necessity, and his-
torical coincidence — which, in a given field, make up how we know what we
know. Epistemic cultures are cultures that create and warrant knowledge”
[9]. Therefore, the same crime can generate different stories, different
narratives about what happened, according to the actors and epistemic
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cultures who intervene. In that sense, the criminal narrative assumes a
“provisional character” [10]. Simultaneously, the tentative shaping of
such stories are social and culturally constructed.

2. Travelling between epistemic cultures

The narrative of the criminal investigation draws from previously
established cultural and professional stock scripts [11,12]. For instance,
homicide suspects are usually people close to the victim. Along their
trajectory: “each piece of forensic evidence is a combination of the different
epistemologies of which it has been a part during its social life” [8]. The
police are the first elements in the chain of custody, being responsible
for constructing the first narrative of the criminal event [13,14]. Their
performance reflects in their own field but also in the different social
and technical arenas [15].

The police forces assume a central task because everything they do
will reflect on the life trajectories of the forensic evidence. The police
are like “a spider in the web” [8], moving back and forth between dif-
ferent epistemic cultures. They contribute to the translation of the
“evidence to be” [8] from the collection of traces to their framing within
a criminal narrative. That is to say, “the production of forensic evidence is
not finished until the verdict provides closure to both the case and the evi-
dence” [8].

The criminal proceedings that document a series of interactions in
the investigation of a criminal case often include reports from in-
spectors on the field to the case supervisor. These documental inscrip-
tions allow the researcher to reconstruct the trajectories and reasoning
of the police investigators. As noted by Santos [12], the search for trace
evidence can be influenced by the course of a criminal narrative.
Therefore, what we have called a hunch culture, or intuition-based
reasoning, can lead the police to find evidence in places that had al-
ready been searched, but that did not fit the available information or
even the type of crime. Consequently, the hunch culture can also affect
the inclusion or exclusion of evidence and its interpretation.

Under inquisitorial proceedings, the Public Prosecution bears the
burden of proof. It has the monopoly of criminal investigation and the
power to initiate the necessary diligences, assisted by the police.
However, the prosecutors tend to assume a relatively passive posture
towards the construction of forensic evidence, developing what could
be called an office culture. Usually, the prosecution receives information
(or a criminal narrative) through official reports from the police about
their investigative tasks and, subsequently, produces a legal narrative
(or accusation) that is to be evaluated by a court [8]. Crucially, each of
them has a different way of producing and recognizing knowledge.
Prosecutors specialise in the assemblage of the forensic evidence by
translating it to legal language. This means that they should distinguish
between weak and strong evidence, as their role is to prosecute the
defendant. In order to do this they have to highlight the strong evidence
that demonstrates the actions of a suspect at a crime scene and mini-
mise the relevance or absence of other evidence.

In adversarial systems, like in the UK or the USA, the disputing
parties (the prosecution and the defence) present versions of the facts
and access to resources and experts can be unequal [16]. Being an oc-
casion for a confrontation between the representatives of the state and
the accused, in which the evidence is discussed and deconstructed in
court, there is a chance that errors or alternative interpretations of
evidence will surface during the trial [17,18]. In inquisitorial legal
systems, as is the case in Portugal (and most Western European coun-
tries), the judge “has disciplinary and administrative powers (...) and must
ensure the exemption, objectivity and impartiality of the process” [10]. The
judge plays an active role as “fact finder” and is regarded as the “ex-
perts of experts”.* Besides the crucial role of conducting the trial, he/

4 From the Latin expression judex est peritus peritorum. In the Portuguese Penal
Process Code, this is implicit in Article 163, which states that the expert
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she has to determine which pieces of evidence are admissible and
evaluate them within the context presented.

Between the police, the prosecution and the court, the forensic ex-
perts at the laboratory will transform the materiality of the traces into a
scientific report, making “inherent uncertainties manageable” [8].
Nevertheless, these reports are usually expressed in ways that remove
the possibility of a direct legal translation of its results or conveying
scientific answers to legal doubts [12]. They are placed at a hinged
position between the crime scene and the court, mediating between the
material and the symbolic. In the life trajectory of the evidence, forensic
laboratories and experts are “obligatory passage points” [19] in the
making of meaning and value. The experts' awareness and experience of
criminal investigations and judicial proceedings can shape defensive
attitudes that aim to safeguard the reliability and credibility of forensic
science. This stance towards the justice system at large fosters a kind of
bubble culture in order to affirm the boundaries between the laboratory
and the courtroom. Being impossible for the experts to give a definitive
answer or an absolute certainty, they can provide particular informa-
tion about the likelihood of a given event. The experts' discourse in
court tends to avoid, as far as possible, to interpret the available evi-
dence in the context of the particular case, leaving the task of drawing
conclusions about the relations between the traces and the suspect's
activities to the court.

Over the following sections, we will briefly describe a murder case
that constitutes an exemplary case of how the social life of forensic
evidence and its biographies can inductively suggest the shaping of
epistemic cultures. The successive movements and instances of inter-
pretive flexibility [20] over the course of the judicial proceedings and
the social life of forensic evidence draw the boundary lines of distinct
epistemic cultures. We argue that these different cultures can be ob-
served in a context of formal and apparent neutrality, from the Ju-
diciary Police to the Courts.

The analysis of the trial and appreciation of evidence will not be so
much about demonstrating the guilt or innocence of a given person, but
on the confrontation of diverging interpretations of how knowledge
about objects is produced and who has the authority to interpret them.
The particular theoretical approach and analysis of the Saltdo case
should illuminate a typology of the different epistemic cultures in-
volved in inquisitorial penal proceedings.

3. Materials and methods

The materials for this paper were collected during the analysis of the
Saltdo Case, a homicide case judged in a Portuguese court. The Judge
President of the Court of Coimbra and the President of the Appeal Court
granted authorization for the consultation and use of the case pro-
ceedings under the condition of the anonymity of all participants, ex-
cept for the defendant. The analytical strategy was based on a quali-
tative grounded theory approach® [21,22], in which the fully
documented investigation and subsequent judicial proceedings were
subjected to a recursive process of analysis, comparison, and categor-
isation, in order to extract significant and exemplary data. In addition,
references on the interactions between the police and forensic labora-
tories in criminal cases that occurred in Portugal were also analysed as

(footnote continued)
evidence is not subjected to free appreciation by the judge, and that if a judge
disagrees with the expert, the reasons must be stated.

5 Grounded theory could be described as a general method for comparative
analysis that uses an inductive approach to build theory from empirical data. As
Charmaz puts it, grounded theory methods consist of: “systematic, yet flexible
guidelines for collecting and analyzing qualitative data to construct theories
‘grounded’ in the data themselves” [21]. The grounded theory approach is most
useful when there is a diversity of sources of information or a lack of theoretical
background on a given social phenomenon, in order to develop new concepts or
theories.
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sources for comparison and contrast [12,23-25].

This paper aims to provide a better understanding of the multiple
situated engagements of how the “evidence to be” is appropriated and
co-constructed by different epistemic cultures of the judicial system.
The innovative character of this paper lies in the emergence and
characterization of different judicial sub-cultures highlighted in the
Saltao case in relation to the production and interpretation of forensic
evidence.

4. The Saltio case®

Laura was found dead by her daughter, Jilia, her son-in law,
Anténio, and a neighbour. The victim was 80 years old and lived alone.
Her body had been shot 14 times. The neighbours said that they heard
loud noises around 16:00, but no one saw anyone enter or leave the
building. The statements given by the relatives did not point to a likely
suspect, considering that the victim had no enemies and had good fa-
mily relations.

According to the PJ report, there was no evidence of theft or rob-
bery, and the door did not appear to have been forced, which led the
police to assume that “the motive of the crime was not objectively theft”
suggesting a “proximity of the author” (849/12.1 JACBR, p. 11).

The PJ carried out a search in the home and vehicle of the daughter
of the victim, but “nothing was found with interest to the case” (849/12.1
JACBR, p. 12). The PJ searched for traces of gunpowder residue on the
victim's son, daughter and son-in-law. All tests were negative for gun-
powder.

Ana Saltdo and her husband Eduardo (grandson of the victim) lived
more than 100 km away from Coimbra and both are police inspectors at
the PJ — North Directorate.” Three days after the crime, they were in-
terviewed by the PJ. Saltdo stated that the last time she saw Laura was
in September and, on the day of the crime (21/11/2012), she left home
around 10:00 to take her daughter to the nursery school, and picked her
up again around 18:00. She had spent the day resting at home, because
she had undergone a surgical intervention on 13/11/2012 to a gynae-
cological tumour.

According to the PJ report, Eduardo said they were “experiencing
financial difficulties” (849/12.1 JACBR, p. 80), having resorted to a loan
from his grandmother which was being paid in monthly instalments.
Eduardo also mentioned that Saltdo had been in psychiatric care since
November 2011 due to symptoms of depression and had been given
medication. Eduardo said that she had been verbally abusive, calling
him “dumb” and “disgusting” (849/12.1 JACBR, p. 80). Regarding his
grandmother, Eduardo said that he did not know about the circum-
stances of the crime. Nevertheless, he told the police that he knew some
important elements that might involve his wife (849/12.1 JACBR, p.
80).

On the day of the crime, he took the subway to work while Saltdo
stayed in bed. He talked to her on the phone around 9:45. He tried to
call her during the afternoon of that day, but her phone was turned off.
When he got home, Saltdo, “strangely enough, had not yet arrived” (849/
12.1 JACBR, p. 81). Eduardo said that Saltdo came home around 19:15/
19:30. He questioned her about her phone being turned off, and she
answered that a piece was broken and that it probably disconnected the
phone. Eduardo did not notice any behavioural changes in his wife.

At night, when he was informed of his grandmother's death he
travelled to Coimbra. On the next morning, on the way home, he made

6 All elements in this paper that could identify individuals were changed to
fictitious names and places in order to preserve the anonymity of those con-
nected to the case. Only Ana Saltdo is a real name as well as the name of the city
where the crime occurred.

7 PJ is divided in three directorates: North, Centre and South Directorate. The
crime occurred under the jurisdiction of the Centre Directorate and the suspect
and her husband belong to the North Directorate.
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a call to his brigade chief and commented to him about the dis-
appearance of a Glock firearm from the North Directorate of PJ. On the
same day, the couple took their car and Eduardo noticed that the in-
terior had been vacuumed and cleaned. When he asked her why the car
was so clean, Saltdao explained that Eduardo's father had been in the car
and could have contaminated it because he had been close to the body
of the victim (849/12.1 JACBR, p. 82).

On the 25/11/2012, the PJ made a search in the home of the couple.
The records state that a long, dark grey coat, a pair of jeans, and a pair
of black training shoes were collected.

On the next morning, when Saltdo was at her parents' home, two
officers asked her about the contents of the computer shared by the
couple. In their report, the officers said that they noticed a wound on
her right hand, and that Saltdo said she had burned herself by touching
a frying pan when cooking. She added that this was witnessed by her
husband.

On the 28/11/2012, the PJ accessed a report dated from 8/11/2012
by Inspector Alice who worked in the same building and on the same
floor as Saltdo, informing about the disappearance of her firearm and
clip with 14 rounds of ammunition from the drawer in her office desk.
On the same day, the PJ interviewed Saltdo's neighbour Carla, who said
that on the day of the crime she saw her in the entrance hall of their
building between 14:15 and 14:30. Carla described Saltdo as wearing a
long dark coat and some sort of tracksuit type trousers and training
shoes.

One week after the crime, a PJ report had considered Ana Saltdo an
official suspect (arguida), stating that: “there are several strong enough
signs that point to Ana (...) as the material author of the crime” (849/12.1
JACBR, p. 175).

Based on the PJ's report, the Investigation and Penal Action
Department of Coimbra (DIAP), the local branch of the Public
Prosecution Office, detained Saltdo and presented her to a judge who
ordered that she remain under preventive custody.® The DIAP began
gathering surveillance data from a number of sources in order to obtain
evidence of Saltdo's movement on the day of the crime, namely highway
tolls, mobile phone location and GPS history. The defendant's car had
been seized in order to detect and to collect forensically relevant traces,
particularly blood traces, but nothing relevant was found. The DIAP
also ordered searches to Saltdo and Eduardo's offices and personal
computers, and requested bank statements from the accounts of the
victim and her relatives, without significant results.

The victim's neighbours were interviewed. One of them - Isabel —,
mentioned hearing the bells toll at 4 o'clock in the old tower of the
University of Coimbra while she was talking on the phone. Isabel claims
to have heard several loud noises around that time, but could not
confirm how many.

On the 4/12/2012, the PJ informed the DIAP that there was a po-
sitive result from the forensic examination on Saltdo's coat. The PJ also
found particles of gunshot residue on the steering wheel of Saltdo's car,
which were said to be similar to the residues in the bullet casings found
at the crime scene and identical to the residues on the defendant's coat.

The evidence, or “strong signs” gathered by the PJ and presented by
the DIAP led the judge to officially confirm the suspicion that Ana
Saltdo was the author of the crime and to hold her in preventive cus-
tody.

4.1. PJ narrative

Very early on, one week after the crime, the PJ had made an eva-
luation of Saltdo's culpability. Based on a hunch elicited by the several
circumstances that could potentially place her at the victim's house, a
criminal narrative was initiated. This construction was possibly shaped

8 Saltdo spent 6 months in preventive custody. She was released on 17/05/
2013, after which she was obligated to report every week to a police precinct.
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by the fact that the suspect's husband was a police inspector, and also a
friend and colleague of the inspectors responsible for the case. Saltdo
was the single suspect since the beginning of the investigation, mainly
because of Eduardo's inquiry statement, his informal talks with his
colleagues and the search made to Saltdo's house. In a sort of in-
vestigative “tunnel vision” [26] the PJ built a narrative where the ele-
ments converge on Saltdo as the likely author of the crime.

First, the motive for the crime. The victim had lent 1.500€ to Ana
Saltao and Eduardo. With the death of Laura, Saltdo would stand to
benefit from her husband's part in the inheritance. She had expressed
“anguish” because the victim would not distribute her assets among the
family. Furthermore, according to her husband, Ana Saltdo was a
compulsive spender, dealing poorly with financial limitations, which
had been the cause of several fights between the couple, “even reaching
occasions of threats, even death threats, curiously involving firearms (sic)”
(849/12.1 JACBR, p. 176).

Second, the mens rea, or the criminal state of mind. Saltao was said
to be under medical surveillance and treatment for depression “with a
clinically complex picture” (849/12.1 JACBR, p. 177), a history of al-
cohol abuse, and having cold and calculating personality traits. She was
also described in the report as displaying a disturbing dominance over
her husband.

Third, there are the circumstances and opportunity for the crime.
Since a colleague's weapon and a clip with 14 rounds of ammunition
had disappeared from an office next to Saltdo's, and the fact that there
were 14 gunshots fired at the crime scene, the PJ assumed that the
stolen weapon was “most likely the weapon used in crime” (849/12.1
JACBR, p. 175). Moreover, on the afternoon of the crime, Saltdo's phone
had been disconnected, and she thoroughly cleaned her car on the day
after the crime.

This conjugation of hunches and coincidences led the PJ on a
straight line of investigation that, nevertheless, depended on gathering
evidence to corroborate this narrative.

4.2. Public prosecution narrative

In early 2014, the trial of the “Saltdo case” started and the prose-
cution requested the intervention of the jury.’ The prosecution's nar-
rative reproduces and adds further deductions that legitimise the nar-
rative constructed by the PJ. It is probably seldom that the prosecution's
investigative work involves actual fieldwork. A relational structure of
mutual trust grounded on formal neutrality that runs along the in-
stitutions of the justice system often leads prosecutors to accept the
investigative work made by police forces [27]. Consequently, the pro-
secution builds upon the police reports, providing the existing narrative
with a legal framing and a logical sequence to the alleged facts. Because
the prosecution bears the burden of proof, their priority is to tell a story
in a way that the argument resembles solid evidence. For example, and
exhibiting a sort of “CSI Effect”,'® the prosecution anticipates doubts
because of a lack of material evidence. Therefore, the narrative to
prosecute Saltdo is based on her professional “forensic awareness” [28]
to perpetrate the crime without leaving traces. Saltdo's knowledge
about the PJ's investigative tools and procedures appears as a narrative
device that will explain and solve any doubts about the investigation
and the apparent lack of evidence that can place the defendant at the
crime scene.

The narrative constructed by the PJ was consolidated by the

9 A trial by jury can be requested by the defendant or the prosecution in cases
that carry a potential sentence of more than 8 years in prison. This is not very
common in Portugal and inquisitorial legal systems.

10 Cole and Dioso-Villa [42] argue that a variant of the so-called “CSI Effect”,
or the alleged influence of forensic science themed TV shows, has prosecutors
changing their behaviour and compensating for the possibility that jurors may
erroneously perceive the absence or weakness of forensic evidence.
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prosecution, leading the DIAP to accept it without reservations and
taking the decision to arrest her. The following is an extract of the final
Public Prosecution's report presented to the judge presiding over the
case:

(...) At the beginning of the afternoon, Ana, wearing her long coat,
drove her [car] (...) to Coimbra (...). She had taken with her the
Glock pistol and the ammunition magazine she had taken from her
colleague (...) with at least 14 rounds (...). She was careful to dis-
connect her mobile phone, knowing that she could be located if her
mobile phone was switched on (...). In Coimbra, around 16:00, the
defendant (...) took the pistol and, with her right hand, pointed it at
Laura, discharging at least 14 shots towards the victim.

Because of the way in which she fired the weapon and the con-
siderable number of shots, the slide of the pistol wounded the de-
fendant in her right hand. After that, the defendant left the victim's
house (...) she went to the place where the car was parked, and
drove towards Oliva'® (...)

(...) The 14 shell casings were of 9mm Parabellum -calibre
(9x19mm). All of these shells were triggered by the pistol that the
defendant used, presenting class characteristics usually observed in
ammunition discharged by Glock brand pistols. (...)

On 22/11/2012, Ana and Eduardo were contacted by the PJ in order
to go to the North Directorate. (...) Before entering, the defendant
was careful to clean the windows of the front doors of her car with
towels.

On the 25/11/2012, around 00:15, a PJ team went to the de-
fendant's home where she was asked to deliver the clothes she had
worn on the day of the homicide. Ana delivered to the PJ team the
grey coat that she had worn when she killed her husband's grand-
mother, and did so because it did not show any visible trace that
could connect her to the murder, a pair of blue jeans, and a pair of
black training shoes (...). When these objects were examined in the
LPC, it was found that only the coat had gunshot residue, (...)
particles that were of the same type as detected in the shell casings
that were collected at the crime scene.

On 26/11/2012 when the defendant was at her parents' house (...)
the PJ went there to ask for the couple's computer (...). While
handling it, Ana took precaution to pull her shirt sleeves down so
that the hands were almost completely covered (...) in order to
conceal the wound on her right hand, which had been caused by the
slide of the Glock pistol used by her in the execution of the murder.
(849/12.1 JACBR, p. 2777-2786).

The extracts from the report quoted above employ a mixture of
categorical assertions (“when she killed her husband's grandmother,” or
“the pistol that the defendant used”), with speculative remarks that relate
to the defendant's forensically aware behaviour (“She was careful to
disconnect the mobile phone”, “did so because it did not show any visible
trace that could relate her to the murder”). The “forensic knowledge” of
the defendant was initially appropriated by the prosecution to try to
demonstrate how the crime could have been perpetrated without
leaving traces. However, if Saltao's “forensic awareness” [28] is used by
the prosecution to explain the absence of some evidence, and how the
defendant almost escaped detection, this strategy does take into con-
sideration why someone with extensive firearm experience would grip
the weapon in such a manner as to cause a hand injury.

The prosecution's narrative is mainly a legal device that legitimizes
and reproduces the narrative drawn by the PJ.'? Based on the postulate
of neutrality, and assuming that the narrative constructed by the police
is factual, the prosecution translates it into a legal narrative. Infused

1 Fictitious city, corresponding to Saltdo's city of residence.

12 The verbatim transposition of PJ reports into the prosecution's accusation
and even to judicial sentences has been noted in other criminal cases, as ob-
served by Santos [27].
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with rhetorical accuracy, it describes Saltdo's every move on the day of
the crime. Furthermore, in order to eliminate any uncertainty, the
prosecution assumes that the part of the LPC's'® report where it says
that the particles on her coat were “of the same type as the ones detected
in the shell casings collected at the crime scene,” is actually saying that
they come from the same source. The prosecution highlights the part of
the report that fits with the police story, while rendering invisible al-
ternative explanations or hypotheses that could affect the investigation
[25]. This could be explained by the Public Prosecution's office culture.
Since they are usually coordinating the investigations of multiple cases,
they tend to construct their knowledge of the proceedings from reports
and other documents sent to the office, delegating operational and in-
vestigative tasks to the PJ.

5. Narratives on trial

The trial started on June 2014. This was already a special case for
several reasons: the defendant is a member of the PJ, there was sig-
nificant media coverage, and it was a trial by jury. Most significantly,
large parts of the proceedings were spent on the discussion and de-
construction of the forensic evidence. As previously stated, this is not
common in inquisitorial justice systems.

The following analysis will focus on the three pieces of material
evidence that were presented to the court, namely, the grey coat, the
ammunitions and the hand injury sustained by Saltdo. These traces
allow us to show how the different actors understand the evidence in
relation to the case. At the same time, they allow us to analyse not only
the forensic knowledge brought to trial, but also the cognitive tensions
between forensic notions of identification, individualization and un-
iqueness [29] that were often at play in the Saltio case.

5.1. The grey coat

The coat raised a number of relevant issues concerning the primary
and secondary contamination and the procedure for collecting, re-
cording and storing the evidence. Regarding the gunpowder residue
found on the grey coat, the LPC reported that the particles found on the
coat were of the same type as the ones found at the crime scene. This
merely signifies that the particles share an identical chemical compo-
sition.

The characteristic/consistent particles detected in the shell casings
obtained by the deflagration of the ammunition received in this
laboratory (...) were of the same type as the particles detected in the
grey coat (...) and the capsules collected at the crime scene (849/
12.1 JACBR, p. 786).

Intentionally or not, the prosecution interpreted the ballistics report
as a scientific support to the notion that being of the “same type” was
equivalent to saying that the gunpowder had the same source. For
evidential purposes, the prosecution intended to establish that the
gunpowder on the coat had “individual characteristics” that could be
matched to the supposed crime weapon.

In an attempt to minimise the perceived weakness of the evidence,
the police first, and later the prosecution, used the justification of the
defendant's forensic awareness. Namely by arguing that Saltdo had
sufficient knowledge to perpetrate the crime and to eliminate the
traces, as demonstrated in the prosecution's report regarding the coat.
According to them, the only reason that Saltdo delivered the coat was
“because it did not show any visible trace that could connect her to the
murder (...).” On the contrary, for the defence, Saltdo delivered the coat
because she was aware that, if she had committed the crime, the coat
would have traces that could have incriminated her. Thus, an absence
of gunpowder residue on that coat would exonerate her.

13 Laboratory of Scientific Police (Laboratdrio de Policia Cientifica).
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This comes to show that the argument of the defendant's profes-
sional knowledge or “forensic awareness” was appropriated by both the
prosecution and the defence, to legitimise the evidence, but also to
discredit its interpretation.

Since it was relevant to establish how the clothes were collected,
Saltdo was asked to talk about the search to her home when the objects
were taken by the PJ:

Saltao — He [the PJ officer] did not collect anything. Then he fin-
ished the report and wrote — “Nothing of interest was found” (...).
We all signed the report, he packed his files in a black folder that he
brought (...) and then he got up and told me:

— By the way... Do you remember what clothes you wore on the
21st?

And I said: Yes, I do. (...)

— And you can go get them?

Ok. So I went to the bedroom to get the jeans.

(..

Saltao — And then I folded it all up and put them on the couch and
said — Look, those are the clothes I was wearing that day. The
sweater I cannot remember what it was... (849/12.1 JACBR, p.
3815).

This extract from the trial demonstrates Saltdo's supposed forensic
awareness insofar as she purposely allowed the officers doing the search
to break protocol. During the trial, Saltdo's defence raised doubts about
the search made to her home. The chain of custody of all evidence
gathered during that search could be invalidated, as the defence re-
vealed that Saltdo was the one to collect the coat, shoes, and trousers
that were delivered to the officers. By treating Saltdo as a colleague,
who knew how to collect evidence, the PJ allowed the suspect to place
potentially relevant traces together in a single supermarket plastic bag.
This revelation led the prosecution to question the PJ inspector about it,
who confirmed that the clothes were indeed delivered to them by Ana
Saltdo in a plastic bag, instead of a Police Evidence Bag (PEB).

PP - So she provided a plastic bag?

PJ Inspector — She provided a plastic bag where she placed and tied
the shoes, they were in the plastic bag.
..)

PJ Inspector - Yes, a plastic bag from the supermarket, yes. (849/
12.1 JACBR, p. 3816).

This excerpt also illustrates the importance of the criminal narrative
and how the evidence can be more or less relevant and, therefore,
collected with more or less attention to protocol. In this case, since the
likely suspect was already identified by a “hunch”, in PJ's view, the
scientific evidence would “naturally” corroborate the established nar-
rative. The container for the evidence or the chain of custody became of
lesser importance in face of what seemed like an open and shut case,
even if it was a supermarket bag.

This apparently circumstantial fact marked the inception of a de-
fence narrative that worked towards undermining the prosecution's
narrative by creating doubts about the evidence collection procedures
in the case. The coat became a central piece in the discussion in order to
understand the procedures that followed its delivery. The judge asked
Saltdo if she could explain the existence of gunpowder particles on her
coat, which she justified with probable contamination:

Judge - (...) How could this type of residue be found on your coat?

..

Saltdo — It could only have been from contamination. Because...
(849/12.1 JACBR, p. 3816).

When Saltdo was given authorization to access the case files, she
realised the possible mishandling of evidence. Because she was a PJ
inspector herself, she could recognize the floor of her colleagues' office
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at the Coimbra Directorate, where she noticed that her coat had been
photographed. The prosecution then asked the PJ Inspector to describe
the procedures used to document the coat as evidence.

PP - Did you put some paper, any tissue (cloth) under the material,
sir?

PJ Inspector — No. Nor was that available in the Directorate. (849/
12.1 JACBR, p. 3780).

Again, this excerpt shows a dimension of the sociocultural under-
standings made by the police [25], who considered it relevant to pho-
tograph the coat, but neglected important details such as the care to
avoid contamination by placing a paper under the coat.'* The inspector
felt the need to explain that such materials were not available in their
facilities. The focus of the police work relied on the support of the es-
tablished narrative, assuming that photographing the objects would be
sufficient to show the relation between the defendant, the coat, and the
crime.

The issue is further complicated with the interpretation of the la-
boratory results. Besides the potential secondary or tertiary'® con-
tamination problems caused by photographing the coat on a surface
where there are people that use firearms, there were problems with the
notions of identification and individualization [29].'°

The police and the prosecution tried to demonstrate that there was
gunpowder residue on the coat because the defendant fired the murder
weapon. The defence was arguing that there were some particles on the
coat because it was photographed on a contaminated surface.

Nevertheless, the LPC report stated that the gunpowder particles
found on the coat were compatible with shot(s) fired from a weapon,
manipulation of, or proximity to the firing(s) of a firearm. The report
also indicated that the particles detected in the coat were of the same
type as those that are found in the type of ammunition used in the
murder weapon. The alternative transfer mechanisms suggested in the
LPC report were not considered by the police or the prosecution, and
the defence used this to question an expert about the chain of custody of
the coat:

Defence — What is the way to get the material for analysis?

LPC Expert — The best way is each piece in each bag. But, since all
the pieces are referenced as being from the same person, there was
no reason to refuse the analysis.

Defence — What if, for example, the clothes had been worn in dif-
ferent situations?

LPC Expert — This would have to be analysed by the investigation.
(849/12.1 JACBR, p. 3933).

The defence intentionally tried to establish the boundaries of the
work done by the laboratory and the work done by others. In a display
of a bubble culture, the expert's evasive answer avoided responsibility for
the evidence's delivery or storage conditions, while asserting that it was
not the prescribed procedure.

The defence continued this line of questioning by summoning an
expert consultant from the National Institute of Legal Medicine and
Forensic Sciences (INMLCF), the other institute that is authorized to

14 privileged informants claim that this is a normal procedure in the PJ's daily
work.

15 As French and Morgan argue [43], there are concrete possibilities of gun-
shot residue (GSR) indirect transfer, either by secondary (e.g. shaking hands
with a person who discharged a weapon), tertiary (shaking hands with a person
that shook the hand of a person who discharged a weapon), and even radial
deposition mechanisms (standing in the vicinity of a person who discharged a
weapon). Therefore, there is a great potential for misinterpretation that calls for
the consideration of alternative transfer mechanisms.

16 See also Cole, 2009 [40]; Saks & Koehler, 2008 [31]; Dror & Charlton, 2006
[32].
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perform forensic analysis in Portugal. The aim was to discredit the
connection made in the police narrative between the coat, the firearm,
and the crime. Now, the focus was on the police procedure and not on
the analysis or interpretation of the traces. The defence asked an
INMLCF expert to clarify if photographing a coat on the floor was a
correct procedure:

INMLCF Expert - If it is a clean room, there is no contamination. If
it is a contaminated room, then it could not be ruled out that there is
contamination [on the coat]. (...) The proper procedure [is] to put it
on a sheet of paper.

Defence — And not on the floor? (...) Would you have made the
examination if you had known about it?

INMLCF Expert - It is not the proper procedure. (849/12.1 JACBR,
p. 3937).

The social life of forensic evidence is marked by instances of
boundary work [30] whereby experts establish differentiating features
of their knowledge and impartiality. In this case, the demarcation is
made by asserting that there is a proper and correct forensic procedure
to handle evidence. If the experts' task is to do the analyses, it does not
necessarily mean that they are aware of the non-scientific trajectories of
the items prior to their entrance to the laboratory. Thus, the technicians
and the experts can only assume responsibility for the traces from the
moment they enter the laboratory, and for the respective reports.

5.2. Gunshot residue (GSR)

Concerning the GSR, one of the arguments used by the PJ and the
prosecution was that the 9mm ammunitions were exclusively em-
ployed by the PJ. The calibre of the Glock that was reported missing
from the office of Saltdo's colleague and the calibre of the murder
weapon were also 9 mm. With that in mind, the prosecution asked an
inspector about the ammunition in his own service weapon in order to
reinforce the idea that the crime was committed with a PJ service
weapon. The defence called for the testimony of the LPC's expert in
order to question the prosecution's associations between the particles
on the coat and the weapon:

Defence - (...) examining these particles, is it possible to know the
calibre, or the weapon that fired them?

LPC Expert — No, it is not. Only what I said in the report is possible.
To say that they are of the same type. (849/12.1 JACBR, p. 3935).

Remitting questions to the forensic reports can be seen as the sci-
entists' boundary work (or bubble culture). It is also a way to preserve
neutrality and leave interpretations for the court. By stating that the
particles are of the same type, the expert is saying that they belong to a
given population (identification), but they cannot be ascribed with in-
dividual characteristics.

Aware of this flaw in the prosecution's narrative, the defence further
explored the impossibility of individualization of the gunshot residue,
and even the type of weapon.

Defence - Saying that it is a Glock, or a Walther, or an HK, or any
other, is it strictly the same?

LPC Expert — Is not relevant. (849/12.1 JACBR, p. 3938).

The traditional principles of forensic science identification have
been based on the notion that it is possible to trace an unknown mark to
a unique source [31]. The shortcomings and exaggerated claims sur-
rounding some types of forensic evidence have been established and
documented [2,32-34]. In the Saltdo case, the court was presented with
the two competing narratives about the GSR evidence. The police and
prosecution versions argued that there is identity between the GSR
found on Saltdo's coat, the stolen Glock from Saltdo's colleague, and
Laura's murder. The defence started the deconstruction of the GSR
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evidence beginning with the collection and documentation procedures,
and closing by pointing out the impossibility of the individual identi-
fication of the source of the GSR in the coat.

5.3. Hand injury

Regarding the injury on Saltio's hand, the INMLCF report indicated:

Presence of scarring vestiges, (...) with characteristics that lead us to
admit that they may have been produced by an instrument of a
forceful nature or acting as such. However, it is not possible to
completely exclude the action of a possible thermal agent (burn by
contact with an incandescent object, with a week of evolution)
(849/12.1 JACBR, p. 123).

Previously, the PJ narrative had interpreted the injury on Saltao's
hand as fitting into the scenario where she used the missing Glock to
commit the murder. The prosecution followed the police's deduction
that the injury was indeed caused by the slide of the weapon on Saltdo's
hand. However, the expert's report did not exclude some other thermal
agent to be the cause of the injury. When questioned by the defence,
another expert confirmed the interpretation provided by the report
where Saltdo's explanation that she burnt herself making an omelette
was also plausible.

The narrative of the trial itself was shaped by the confrontation of
the police and prosecution's versions against the alternative inter-
pretation of the presented evidence. Several experts were called to
testify and provide clarifications, not only about the evidence collection
procedures, but most importantly, about the limits of the role that the
evidence can play in the narratives.

5.4. The verdict

All crime narratives and the social life of forensic evidence converge
towards a verdict. With the advantage of perspective, the judge and jury
evaluate the narratives and the presented evidence. The trial exposed
the problems with the investigation and the case against Saltdo: failure
to adhere to adequate forensic procedure, concealment of evidence, and
the potentially damaging interference of personal relationships in the
course of the investigation.

The court's verdict reinterpreted the police and prosecution's nar-
ratives in light of the facts that emerged during the trial. The de-
fendant's financial situation was not a credible motive and it was not
proven that she suffered from any serious psychiatric disorder, as the
court found that these were “mere assumptions” (849/12.1 JACBR, p.
3701) made by the investigation.

As for the timeline of the crime, it was established during the trial
that it occurred between 15:45 and 16:19. However, there was a tes-
timony from Saltdo's neighbour that testified to have met her in the
lobby of their building around 14:30. This was regarded as an im-
portant and credible testimony, which was omitted when the defendant
was interrogated at the DIAP (849/12.1 JACBR p. 3710).

Regarding the GSR that was found on the coat, the expert report
stated that there was no clear association between the residue on the
coat and direct exposure to the discharge of a firearm. The possibility of
indirect contamination could not be excluded.'” Besides the defendant's
professional occupation as a PJ inspector, “the investigation has in-
explicably — and against all the rules governing a police investigation — laid
out the coat on the floor of the PJ office, compromising the probative value of
the expert conclusions” (849/12.1 JACBR, p. 3720). Furthermore, the
police put two pieces of clothing and a pair of sneakers “in the same PEB
bag”. This “incomprehensible oversight” could have “irreparably” com-
promised the preservation of the chain of custody in relation to one of

17 To explore a review of GSR contamination issues, see Blakey, Sharples,
Chana, & Birkett, 2018 [44].
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the strongest pieces of evidence on which the charge was based (849/
12.1 JACBR, p. 3720).

The jury doubted that the Glock was stolen from the office of
Saltao's colleague and that the same weapon was used in the crime. The
PJ did not start an investigation about the missing weapon and there
was no evidence that could link Saltdo to it. In this sense, the coin-
cidence between the missing Glock and the murder weapon and am-
munition was not judged sufficient to infer that the weapon and am-
munition used in the murder were stolen and used by Saltdo. During the
trial, an LPC expert testified that the type of firearm used in the murder
is commonly found on the black market or easily acquired on the in-
ternet. Additionally, Saltdo's hand injury that was interpreted in the PJ
narrative as being caused by the slide of the Glock could also be ex-
plained by contact with a thermal agent like a hot frying pan. The
medical expert who testified at the trial hearing said that such an injury
was not typical of poor firearm handling. Although such possibility
cannot be fully excluded, Saltdo received training in the use of firearms
and the Glock is regarded, ergonomically, as a very safe weapon.

The material evidence was constructed in the investigation to fit a
particular chain of circumstances, events and timeline. However, the
trial also revealed inconsistencies in the circumstantial evidence. Given
that a neighbour met Saltdo around 14:30 and the crime occurred be-
tween 15:45 and 16:19, Saltdo would have to have travelled more than
120 km (about 1h30m), plan for traffic and parking, and be sure that
the victim would be at home and alone. The phone bill provided by a
witness who heard the shots, Laura's neighbour, indicates that the
phone call that she mentioned as having occurred at 16:00 started at
15:16, which makes it unlikely that Saltdo managed to drive to Coimbra
at the indicated time. This document was also omitted by the police.
The fact that the defendant was medicated at the time of the crime
would impair her mobility and dexterity, at the same time it would lend
credibility to her version that she stayed home resting.

Consequently, the jury was convinced that the case carried a great
deal of complexity that transcended what was discussed in the pro-
ceedings, considering that “the likelihood of the accused having committed
the crimes attributed to her is very low,” adding that neither was it pos-
sible to be certain that Saltdo did not commit the crimes (849/12.1
JACBR, p. 3722). Invoking the principle of in dubio pro reo, the jury
acquitted the defendant (849/12.1 JACBR, p. 3722).

The subsequent appeal by the prosecution was favoured by a May
2015 Appeal Court decision that sentenced the defendant to 17 years in
prison. The sentence of the Appeal Court argued that evidence other
than forensic evidence should be valued and that the trial was not about
seeking scientific truth. In this sense, according to the Appeal Court, the
doubts that emerged during the trial and acquitted Saltdo cannot be
grounded on scientific issues.

The Appeal Court sentence motivated an appeal to the Supreme
Court (SC). Contrary to the Appeal Court, the SC considered that the
arguments presented by the AC are not sufficient to establish the de-
fendant's culpability. Ana Saltdo's actions cannot be causally linked to
the crime because there were missing relevant facts to the decision,
which must be stated. Therefore, the Supreme Court ordered a new trial
of Ana Saltdo because more evidence was needed. The re-trial, which
took place in 2017, found the defendant not guilty, motivating another
appeal by the prosecution. The case reached an end on the 9 January
2019 with the AC acquitting the defendant, invoking the principle of in
dubio pro reo.

6. Discussion

The Saltdo case is exemplary in bringing to the fore how different
epistemic cultures assess, value, and interpret the same scientific evi-
dence in an inquisitorial context. The way in which this particular case
was investigated and put on trial illuminates the socio-cultural biases
that affect how knowledge in particular settings and contexts can be
constructed.
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In the Saltao case, what appears to be clear is that the weight of the
evidence was differentiated according to professional roles and epis-
temic cultures. For some, the narrative is made stronger by the evi-
dence, even if the evidence is weak. Others argue that the narrative
does not make sense if it is not validated by scientific evidence. This
case comes to show that scientific evidence, as an epistemic object, can
be instrumental to reveal or conceal information depending on the
paradigm or epistemic culture that guides the search for knowledge in
the context of law.

The analysis of the investigation and the trial of the Saltdo case
allowed the construction of a typology of several “cultures”, brought
forth from the frictions between the different epistemic cultures that
contribute to the social life of forensic evidence.

A hunch culture that illustrates a narrative-based investigative work,
which can be skewed by cognitive bias and stereotypical reasoning
[32]. The police narratives tend not to be drawn from the evidence
alone but on repertoires of “stock scripts” [11,32] moulded by profes-
sional experience and perceptions of typified criminal behaviour and/or
cultural expectations [12]. This culture is often found in the police and
it is prominent in cases where the efforts to collect evidence from crime
scenes are trumped by apparently fitting stories of a chain of events and
their actors. Crime scene work and the collection of traces, biological or
otherwise, offers little or no reward if there are no suspects that could
provide potentially useful forensic information through a DNA match or
being in the possession of weapons used in crimes. The process of in-
quiry is assisted by the belief that forensic evidence will lend scientific
objectivity and certainty to the ongoing narrative that is being based on
sociocultural understandings of the types of crime, motivations and
modus operandi of perpetrators [25].

The first respondents to the scene of a crime are usually the first to
engage in what Williams and Johnson [35] have called a “central im-
pulse” to reconstruct the events by observing signs of movement and
activity. Part of this reconstruction effort rests on extracting relevant
information from possible witnesses and persons of interest. In the
Saltao case, Eduardo, for instance, mentioned Ana's depression, which
in the PJ's report was considered a “clinically complex picture”. Fur-
thermore, the fact that Saltdo was an inspector of the PJ led the police
to consider that the author of the crime could be someone with the
sufficient knowledge and skills to avoid detection. The “hunch” pro-
vided by the somewhat vague information from the husband developed
into a likely story, even if it implied the suppression of unexplained or
contradictory elements."®

While this type of culture can be observed in police work, it tends to
affect the prosecution. Although the Public Prosecution is the entity
responsible for conducting the criminal investigation in Portugal, the
early steps and decisions in a criminal investigation are often under-
taken by police inspectors. The assumed impartiality of the judicial
services tends to hinder a more proactive role by the prosecution,
creating an environment where their contribution is to frame the police
narratives into legal storytelling. What could be called an office culture
of the prosecution is thus grounded on the development of the police's
intuitions about the crime, without direct knowledge or direct inter-
vention of the crime scene.'® This description is aimed at the somewhat
passive and conformist postures by the Public Prosecution, who tend to
contribute to what Dror [36] called a “bias cascade”, where the bias

8 This “hunch culture” can also be observed in the investigation of other
criminal cases that occurred in Portugal, namely in the cases of the dis-
appearances of Joana Cipriano in 2004 and, more notoriously, the British 3-
year-old Madeleine McCann, in 2007 [12,45]. The many coincidences in these
two cases are illustrative of narrative-based investigative practices and, criti-
cally, the way in which forensic evidence is sought to legitimise the “strong
signs” of suspicion detected by the investigation, in what Santos [12] con-
ceptualised as “evidentiary pragmatism”.

19This research also involved interviews with judges who indicated the
prevalence of an office culture in public prosecutors.
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arising from doing the investigation backwards (i.e. from target suspect
to the evidence) is carried over and aggravated in the absence of critical
and unbiased assessment of the evidence.

From a distanced point of view, the prosecution's role is to use legal
language to support and lend credibility to the police's story. The ar-
gument of the “rules of experience” is often used to assert certainty
where forensic evidence does not offer definitive answers and is open to
interpretation. For instance, the result that there were GSR on Saltio's
coat was interpreted as to lend “scientific” credibility to the story where
Saltao killed Laura with the gun missing from her colleague's office. The
prosecution could only reach this conclusion because Saltdo's husband
had already raised suspicion over her. The scientific evidence brought
to the case seemed to have just an instrumental use, that is, to provide a
sense of scientific authority to the previously constructed narrative. In
this sense, the scientific evidence was sought as a means to confirm the
ongoing narrative, instead of being the basis for its construction.

The culture and context generated by the police and the prosecution
puts forensic technicians and experts in tension with the need to pre-
serve neutrality and the boundaries of scientific activities [30,37]. As
illustrated in the Saltdo case, but already documented in other studies
[12,23,25,38,39], the perceived hermetic character of the science
contributes to a bubble culture characterized by the experts' enactment
of a kind of “laboratorial sterilisation” in judicial contexts. The experts'
bubble culture is expressed in defensive attitudes when they testify
about forensic evidence, like repeating the discursive formulae of the
forensic reports, or making general statements about laboratory pro-
cedures. Mainly, the experts avoid ruptures in their “shield of neu-
trality” by circumventing replies that could be understood by the courts
as interpretation of the evidence in the context of a given case.

Since testifying in court is part of the experts' professional tasks, the
bubble culture could be seen as a way to protect laboratories and experts
from the evidential work done upstream (selection, collection, hand-
ling, an early interpretation by the police) and downstream (ultimately,
by the judge who has the responsibility to interpret the evidence).

7. Conclusion

The Saltdo case offers a good example of the sociocultural and in-
stitutional frameworks that shape criminal investigation and the criminal
justice system in Portugal, with plausible replication in other in-
quisitorial justice systems. While the police trusts science's contribution
to the investigation, its use tends to be more instrumental to serve a given
narrative than to offer confirmation or clues to other avenues of in-
vestigation. Confronted with the experts' bubble culture, the hunch culture
of the police has difficulty in fitting results that do not corroborate the
established narrative. Therefore, the police's interpretation of results may
ultimately either serve the narrative or remain underexplored.

It is noteworthy that a murder case like the Saltdo case did not
produce any biological traces as evidence. Even without biological
traces, the forensic evidence brought to this case highlighted the un-
derstandings and practices of the investigation and the weight attrib-
uted to the evidence by different cultures. Moreover, it is interesting
that the narrative constructed by the police and by the prosecution,
perhaps unconsciously, has tried to align the scientific discourse from
the area of ballistics with matters of identification and individualization
that are often surround the discussion of DNA evidence [40].

The analysis of Saltdo case showed how the “evidence to be,” can be
resurrected over and over again. The social life of the forensic evidence,
in the same way, could never end too. One explanation for this can be
found in the different understandings that different epistemic cultures
build regarding the evidence. If the different epistemic cultures were
articulated, the story would be different. Certainty about Saltdo's guilt
or innocence could be achieved and the “evidence to be” could have
reached an end. More importantly, a critical assessment of the trajec-
tories of the evidence by Saltdo's defence managed to avoid a conviction
and a potential miscarriage of justice.
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