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The opening of Grounding the Analysis of Cognitive
Processes in Music by Linda T. Kaastra poses a question
that implies an ambitious agenda: what is music? As the
title of the book suggests, Kaastra addresses this question
by locating her work firmly in a performance-centered
ontology: music as action rather than object. Not so much
“what is music?”, then, but rather “where”, “how”, or
even “when is music?”. In this way, the main concern of
the book—the location of (musical) knowledge, and, there-
fore, (musical) meaning—is fundamentally interdisciplin-
ary in its intersection of musicology and cognitive
science. Kaastra advocates for attending to the “activities”
of western art music, whereby music is understood
through performing, composing, improvising, and rehears-
ing.1 As Kaastra describes, since the 1990s, musicology has
increasingly moved away from a structuralist, work-
centered approach, and towards an understanding of
music as a social, cultural, and embodied practice (e.g.,
most recently, Clarke & Doffman, 2017; Cook, 2018).
And, within the broad field of cognitive science, there is
now a large body of work on music cognition that has sim-
ilarly challenged representational, or “head-bound”, models
of processing as part of a paradigm shift towards an ecolog-
ical model that understands knowledge as a multi-modal
phenomenon that emerges through the dynamic interactions
between organisms and their environment (Lesaffre et al.,
2017; Schiavio & Benedek, 2020; van der Schyff et al.,
2018). This book, then, is a timely attempt to present a
rich interdisciplinary model for exploring the embodied
and distributed dimensions of western musical perfor-
mance, from the micro level and, in some cases, overlooked
interactions between a musician and their instrument, to the
macro level in exploring the interactions across a perform-
ing ensemble.

Alongside Herbert Clark’s (1996) theory of language use
as joint activity and Roy d’Andrade’s (1995) integrated
ontology of mind, Kaastra’s theoretical framework is

influenced by Hutchins’s (1995) framework of distributed
cognition, which studies the propagation and transforma-
tion of processes across social groups, to illustrate the
active way in which material culture participates in
human activity. Hutchins’s now classic account of the nav-
igation of a US Navy vessel demonstrates the way in which
the crew of the ship operate as a distributed system, with
each agent contributing to the shared cognition that is
required to operate the vessel. Here, tools are understood
as a set of “representational media” that are manifestations
of “repositories of knowledge […] constructed in durable
media so that a single artifact might come to represent
more than any individual could know” (Hutchins, 1995,
p. 96). While Jonathan de Souza (2017) has engaged with
Hutchins’s work to investigate the relationship between
performer and instrument from a music-theoretical perspec-
tive, Kaastra is the first to apply Hutchins’s model of dis-
tributed cognition to analyze the processes of solo and
ensemble performance. What this means for her discussion
is that musical actions are not reliant on inner mental states,
but rather emerge through the interactions with various
information resources in the environment, both human
and non-human. The Gibson (1986) notion of affordance
is logically and convincingly deployed in Kaastra’s detailed
qualitative analysis of case studies of instrumental tech-
niques and rehearsal practices, enabling her to draw out
insights on the inextricable link between the musical, psy-
chological, and sociocultural. Her framework underlines
the dynamic and mutual dependency between performer
and environment, which is essential to rethink the creative
processes of music-making. A simple example of this is
that an instrument’s possibilities for action are likely to
differ considerably depending on whether it is played by
a novice or highly skilled musician. Equally, cultural and
environmental factors are vitally important in shaping a
musician’s interactions with their instrument: a jazz musi-
cian performing on a double bass in a trio in a busy club
is likely to interact with their instrument in quite a different
way to a classical double bassist playing alone in a practice
room. In this way, Kaastra’s approach is distinct from work
on embodied music cognition that retains an emphasis on
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internal representation as the basis for cognitive processes
(e.g., among many others, Leman, 2007; MacRitchie
et al., 2017), and sits more comfortably with more radical
approaches that understand cognition as an integration
between the mind and the environment (Loaiza, 2021;
van der Schyff et al., 2018; Witek, 2019). Kaastra stops
short of ascribing the instrument its own agency in the cre-
ative process, rather, musical instruments are one of the
cognitive artefacts (alongside other media such as technol-
ogies, scores, and even annotations) that play a role in cog-
nitive processing.

Kaastra’s framework of distributed cognition in
music-making is first explored at the micro level, through
a detailed analysis of instructional videos by professional
bassoonists. The case studies demonstrate particularly
vividly the everyday and taken-for-granted techniques of
practice that constitute the craft of performance. The pro-
cesses of breaking down passages of music into chunks,
or applying different rhythms to a particular phrase to
embed the player’s embodied knowledge of it, are likely
be familiar to most musicians, but Kaastra’s meticulous
analysis illustrates the inextricable relationship between
technique and meaning: once embedded in a player’s
knowledge, fingerings can be deployed in a particular
way to convey a particular musical idea. Kaastra reframes
these episodes in terms of the awarenesses of performance
technique in order to shed light on the “layering of focal
targets” (p. 43) which can shift in and out of a player’s
attention in the moment of performance. Importantly, as
she underlines, these sorts of details—the sense of shape
of the lips or tongue, the feel of the tone holes or keys
beneath the fingers, the sense of breath and the reed’s
response to it—are not merely technical, but have conse-
quences for musical meaning, whether in subtle or quite
radically different ways. This integration of technique and
interpretation has consequences for the ways in which
musical expression is defined and analyzed, and is impor-
tant for developing empirical research on the topic
(Davidson, 2014).

The complex entanglements between musicians and
their instruments interaction have been a long-standing
concern of ethnomusicology (Baily, 1985; Blacking,
1977; Clayton & Leante, 2013; Dawe, 2012). From a musi-
cological perspective, recent research has reconsidered
instruments as materializations of knowledge and cognition
(de Souza, 2017; Rehding, 2016), and scholarship situated
in the “new organology” demonstrates renewed interest in
the instrument’s role in the construction and transmission
of (musical) knowledge, culture, and creativity (Bates,
2012; Dolan, 2012; Moseley, 2016). Yet, as Kaastra
observes, empirical work within the field of performance
studies has tended to be limited to the piano (Clarke,
2004). There are some exceptions to this that have exam-
ined the role of instrumentality in creative work, such as
the clarinet (McLaughlin, 2022), guitar (Clarke et al.,
2017), and oboe (Hooper, 2013; Redgate, 2007);
however, these studies are less explicitly concerned with

cognition. Kaastra, then, is unique in her focus on the
bassoon, arguably one of the most intriguing and cogni-
tively rich of the orchestral instruments, and I found this
section of the book particularly fascinating. Sound activa-
tion on the bassoon involves a complex interaction
between embouchure, breath configuration, and finger tech-
nique, aside from any ancillary actions deployed in the
moment of performance. For example, as Kaastra points
out, the depression of keys is not simply related to achiev-
ing a specific pitch, but can be used to facilitate articulation
and sound activation; the bassoon is a unique wind instru-
ment in this respect. Realizing a sound therefore necessi-
tates a complex configuration of cognitive resources, even
before the situational aspects of the musical activity are
considered. Operationalizing these resources in the
moment of performance can be direct targets of awareness,
but as Kaastra argues compellingly, many of these dimen-
sions are tacit: breathing becomes not just a technique for
sound activation, but has its own aesthetic meaning.
Drawing on Michael Polanyi’s (1966) dimensions of tacit
knowledge, she shows how playing, or as she puts it
rather more evocatively, “coaxing” (p. 27) out a note on
the bassoon requires the employment of “proximal” and
“distal” forms of tacit knowledge—proximal being the
physiological processes mentioned above that might be
unspecifiable in the moment but which coordinate to
create the sound; distal being the target of focal awareness,
that is, the note itself. As Kaastra puts it: “When I play an A
to tune at the beginning of a rehearsal, I attend focally to the
A, not the particulars of producing the A. But the aspects of
subsidiary awareness, the manipulanda, are engaged in the
production of the tone” (p. 32). While not explicitly engag-
ing with the ideomotor aspects of instruments, her discus-
sion here is suggestive of the ways in which action and
sound appear to be experienced and planned by performers
as monadic rather than as separable (Pfordresher, 2019;
Wollman et al., 2014).

In addition to the bassoon serving as a particularly
intriguing example of the tacit coupling of sound and
action in performance, I would argue too, that it has a partic-
ularly rich history, with various schools of performance that
have developed particular technical approaches to elements
such as phrasing and timbre: it is therefore perhaps the least
“standardized” of orchestral instruments. In his treatise on
bassoon technique, Pascal Gallois (2009) goes as far as
stating that “it is possible to recognize a bassoonist’s specific
school and even sometimes her/his country by simply listen-
ing to the sonority, volume and phrasing” (p. 8). In this way,
the bassoon demonstrates particularly acutely the reality that
instruments are more than just functional tools; they are
sensory, aesthetic objects (de Souza, 2017), possessed
with cultural baggage which shapes performers’ relation-
ships to them––established pedagogies, practices, and
bodily relationships, associations with players and perfor-
mance contexts. Kaastra’s focus on the bassoon therefore
makes both a novel and fruitful contribution to the fields
of cognitive science and performance studies.
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Widening the focus beyond body-instrument interaction
to include the role of notation, the second case study exam-
ines Kaastra’s own experiences of learning the guitar. Here
she engages with a range of guitar notations (including
western notation, TAB, and less formal sketches by practi-
tioners), arguing for moving beyond thinking about nota-
tion as a fixed and abstract representation of musical
knowledge, but a cognitive artifact that maps out and
invites different kinds of actions. Visual representations
of musical action can prioritize musical knowledge in dif-
ferent ways. The function of the notation is dependent on,
in Kaastra’s words, its “basis for participation” (p. 63).
This means that it could be designed to shape different
kinds of instrumental interaction, such as facilitating impro-
visation around particular chords, developing skills such as
achieving a smooth transition between fingers, or helping to
guide harmonic understanding. Notation can therefore
animate different features of musical events, and shape
musical meaning accordingly. The ecological framework
reveals the layer of cognitive labor that that might otherwise
be lost in an approach underpinned by a structuralist ontol-
ogy; Kaastra calls this a “representational blind spot”
(p. 18). Moreover, while notation has frequently been asso-
ciated with disembodiment, the case study ascribes a posi-
tive function to notation within the bodily processes of
music-making, which might otherwise be overlooked in
performance-orientated musical scholarship. The study of
notation can therefore complement the study of music as
an embodied and interactive practice (Schuiling, 2019;
Schuiling & Payne, 2022).

The third case study moves to the macro level by
expanding the creative ecosystem to include co-performers,
through the analysis of rehearsal strategies of a flute duo.
The focus here is on collaborative work in pre-performance
activities such as rehearsal, rather than group dynamics in
the immediate moment of performance (see, e.g.,
Høffding, 2019; McCaleb, 2014; Sawyer, 2014; Sawyer
& DeZutter, 2009). Understanding the ways in which per-
formers coordinate their musical actions remains an impor-
tant theoretical and empirical challenge, and Kaastra is
rigorous in the level of detail in her analysis. The case
study demonstrates that rather than presenting an achieve-
ment of each player obeying an external abstract structure
provided by the score, temporal unison is co-created in per-
formance: musicians make, rather than adhere to, time
(Schuiling, 2021). To achieve this, Kaastra argues, musi-
cians attune to one another by cultivating and negotiating
common ground for participation, achieved by co-creating
shared sets of experiences and “mutually salient coordina-
tion devices” (p. 121). These devices are both musical
and non-musical, and can occur both before (e.g., through
preparation activities such as conversations, repetition,
counting strategies, engagement with the score, annotation)
and during performance (e.g., through bodily movement
and breath cues). The discussion shows how ensemble
music-making is contingent on a careful balancing act of
attentional resources, and emerges through the highly

refined but spontaneous coupling of action and perception.
There is a slight risk of getting lost in the analytical detail in
this case study, but Kaastra is admirably unapologetic about
this. As she contends, musical performance is a multiface-
ted and highly complex activity; this complexity inevitably
increases as the creative ecosystem grows in size from a
soloist working with an instrument to a large ensemble
(p. 147). The book concludes by suggesting ways in
which the framework can be scaled up or down, and in par-
ticular, how it might be deployed to analyze the dynamics
and mechanisms of an orchestra. Her approach here is valu-
able in challenging previous models of distributed creativity
in orchestral performance which have ascribed creative
leadership to the conductor (Sawyer & DeZutter, 2009);
as she argues, orchestral musicians are not “‘given every-
thing’ by a conductor. They are not simply following
along, lifting and pressing fingers at the right time”
(p. 154). In this way, the book pursues a similar line of
inquiry to other recent scholarship that challenges romantic
ideals of creative authority and authorship in orchestral per-
formance (Cottrell, 2017; Ponchione-Bailey, 2016, 2018)
and has the potential to examine the endlessly variable indi-
vidual and collective experiences and actions of orchestral
musicians in meaningful ways.2

To return to the fundamental question of the book high-
lighted at the start of this review, Kaastra firmly asserts that
the framework is not intended to be a catch-all “theory of
everything”. Indeed, as she contends, “It is not possible to
study everything at once” (p. 148), and the framework is
very clear in delineating its parameters and limits.
I would agree that the value of the framework lies in its
methodological depth, rather than its breadth. The discus-
sion of bassoon performance practice makes a particularly
novel and valuable contribution, and is a resource to
which I am sure I will return in future. Furthermore, the
level of systematic detail set out in the framework allows
for the formulation of new hypotheses that will pave the
way for further ecologically valid empirical investigations.
One particularly fruitful contribution is its focus on musi-
cians’ interactions with notation, which has wide-ranging
potential applications for pedagogical research. To
suggest just a few potential research questions: what
insights might a distributed model of cognition offer to
the empirical study of sight-reading? How might the
model contribute to the analysis and understanding of the
experiences of dyslexic musicians? What role does an
understanding of notation as a cognitive artifact play in
musicians’ memorization strategies?

In sum, Grounding the Analysis of Cognitive Processes
in Music provides a carefully developed theoretical starting
point for empirical investigations of the perceptual connec-
tions that are grounded in the embodied nature of musical
action and experience. Given that, as Kaastra acknowl-
edges, this book is an extension of her PhD work begun
in 2008, the claim (drawing on Cross, 2012) that “most sci-
entific work in music cognition assumes a materials ontol-
ogy and takes a structural approach” (p. 4) carries
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somewhat less weight today, with ecological approaches to
perception and musical meaning beginning to be fairly stan-
dard views in the field. Nevertheless, while the book’s over-
arching argument may not appear entirely novel, there is
considerable value in its drawing together of key literature
in music and cognitive science to study performance, and it
is likely to complement approaches of other recently-
published or forthcoming work on creative cognition that
are grounded in (inter-)active bodily approaches to perfor-
mance (Timmers, 2022; van der Schyff et al., 2022) and
related domains such as music listening (Kozak, 2020;
Reybrouck, 2021), education (van der Schyff et al.,
2016), and composition (Schiavio et al., 2022). Indeed,
the fact that this book coincides with several other similar
publications demonstrates that the field has reached an
exciting stage, opening up a number of future avenues for
empirical enquiry into the creative processes of musicking
in the broadest sense.
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Notes
1. To which I would add listening (Reybrouck, 2021) and imag-

ining (Hargreaves et al., 2012).
2. For some recent innovative digital methods used to analyze

orchestral performance, see Ponchione-Bailey and Clarke
(2021, 2022).
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(Ed.), Rethinking the musical instrument (pp. 70–96). Cambridge
Scholars.

Moseley, R. (2016). Keys to play: Music as a ludic medium from
Apollo to Nintendo. University of California Press.

Pfordresher, P. Q. (2019). Sound and action in music perfor-
mance. Academic Press.

Polanyi, M. (1966). The tacit dimension. Doubleday & Company,
Inc.

Ponchione-Bailey, C. (2016). Tracking authorship and creativity
in orchestral performance. Doctoral dissertation, University
of Oxford.

Ponchione-Bailey, C. (2018). The body orchestral. In
L. Redhead & R. Glover (Eds.), Collaborative and distribu-
ted processes in contemporary music-making (pp. 66–83).
Cambridge Scholars.

Ponchione-Bailey, C., & Clarke, E. (2021). Digital methods
for the study of the nineteenth-century orchestra.
Nineteenth-Century Music Review, 18(1), 19–50. https://
doi.org/10.1017/S1479409819000661

Ponchione-Bailey, C., & Clarke, E. (2022). Technologies for
investigating large ensemble performance. In R. Timmers,
F. Bailes, & H. Daffern (Eds.), Together in music:
Coordination, expression, participation (pp. 119–128).
Oxford University Press.

Redgate, C. (2007). Re-inventing the oboe. Contemporary Music
Review, 26(2), 179–188. https://doi.org/10.1080/07494460
701295382

Rehding, A. (2016). Instruments of music theory. Music Theory
Online, 22(4). https://doi.org/10.30535/mto.22.4.4

Reybrouck, M. (2021). Musical sense-making. Enaction, experi-
ence, and computation. Routledge.

Sawyer, R. K. (2014).Group creativity: Music, theater, collabora-
tion. Psychology Press.

Sawyer, R. K., & DeZutter, S. (2009). Distributed creativity: How
collective creations emerge from collaboration. Psychology of
Aesthetics, Creativity and the Arts, 3(2), 81–92. https://doi.org/
10.1037/a0013282

Schiavio, A., & Benedek, M. (2020). Dimensions of musical cre-
ativity. Frontiers in Neuroscience, 14. https://doi.org/10.3389/
fnins.2020.578932

Schiavio, A., Moran, N., van der Schyff, D., Biasutti, M., &
Parncutt, R. (2022). Processes and experiences of creative cog-
nition in seven western classical composers.Musicae Scientiae,
26(2), 303–325. https://doi.org/10.1177/1029864920943931

Schuiling, F. (2019). Notation cultures: Towards an ethnomusicology
of notation. Journal of the Royal Musical Association, 144(2),
429–458. https://doi.org/10.1080/02690403.2019.1651508

Schuiling, F. (2021). “Making, not filling time”: Time and nota-
tion in improvised musical performance. In M. Doffman,
E. Payne, & T. Young (Eds.), The Oxford handbook of time
in music (pp. 527–547). Oxford University Press.

Schuiling, F., & Payne, E. (2022).Material cultures of music nota-
tion: New perspectives on musical inscription. Routledge.

Timmers, R. (2022). Embodiment, process, and product in ensem-
ble expression. In R. Timmers, F. Bailes, & H. Daffern (Eds.),
Together in music: Coordination, expression, participation
(pp. 99–108). Oxford University Press.

van der Schyff, D., Schiavio, A., & Elliott, D. J. (2016). Critical
ontology for an enactive music pedagogy. Action, Criticism,
and Theory for Music Education, 15(5), 81–121. https://doi.
org/10.22176/act15.5.81

van der Schyff, D., Schiavio, A., & Elliott, D. J. (2022). Musical
bodies, musical minds: Enactive cognitive science and the
meaning of human musicality. MIT Press.

van der Schyff, D., Schiavio, A., Walton, A., Velardo, V., &
Chemero, A. (2018). Musical creativity and the embodied
mind: Exploring the possibilities of 4E cognition and dynami-
cal systems theory. Music & Science, 1, 1–18. https://doi.org/
10.1177/2059204318792319

Witek, M. A. G. (2019). Feeling at one: Socio-affective distribu-
tion, vibe, and dance-music consciousness. In R. Herbert,
D. Clarke, & E. Clarke (Eds.), Music and consciousness 2:
Worlds, practices, modalities (pp. 93–112). Oxford
University Press.

Wollman, I., Fritz, C., Poitevineau, J., & McAdams, S. (2014).
Investigating the role of auditory and tactile modalities in
violin quality evaluation. PLoS ONE, 9(12), e112552. https://
doi.org/10.1371/journal.pone.0112552

Book Review 5

https://doi.org/10.1017/S1479409819000661
https://doi.org/10.1017/S1479409819000661
https://doi.org/10.1017/S1479409819000661
https://doi.org/10.1080/07494460701295382
https://doi.org/10.1080/07494460701295382
https://doi.org/10.1080/07494460701295382
https://doi.org/10.30535/mto.22.4.4
https://doi.org/10.30535/mto.22.4.4
https://doi.org/10.1037/a0013282
https://doi.org/10.1037/a0013282
https://doi.org/10.1037/a0013282
https://doi.org/10.3389/fnins.2020.578932
https://doi.org/10.3389/fnins.2020.578932
https://doi.org/10.3389/fnins.2020.578932
https://doi.org/10.1177/1029864920943931
https://doi.org/10.1177/1029864920943931
https://doi.org/10.1080/02690403.2019.1651508
https://doi.org/10.1080/02690403.2019.1651508
https://doi.org/10.22176/act15.5.81
https://doi.org/10.22176/act15.5.81
https://doi.org/10.22176/act15.5.81
https://doi.org/10.1177/2059204318792319
https://doi.org/10.1177/2059204318792319
https://doi.org/10.1177/2059204318792319
https://doi.org/10.1371/journal.pone.0112552
https://doi.org/10.1371/journal.pone.0112552
https://doi.org/10.1371/journal.pone.0112552

	 Notes
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


