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Abstract
As with films, a thoughtfully composed video game soundtrack has the ability to
dramatically enhance and elevate the experience for the audience or player. This
article explores the potential issues and difficulties of composing for video game
systems by studying the sound-producing hardware and music for two popular
systems from one manufacturer. By comparing two of Nintendo’s Super Mario titles,
which appeared on both 8-bit and 16-bit systems, through an analysis of the
technology, audio, visual (audiovisual), music, and gameplay elements, it is shown
that the musical composition was affected by the limitations of processing power.
The discussion shows how the composer, Koji Kondo, overcame the issues of limited
computing power by using layers of repetition while applying various functions of
music for film to enhance player immersion.
Kondo composed theme music that has become engrained in popular culture and is
synonymous with one of Nintendo’s flagship franchises (Greening, 2014). By
attempting to understand the method or approach behind the composition for earlier
systems, it is possible to investigate and discuss the evolution of video game music
while acknowledging and contributing to the study of music for games. A musical
analysis of the Castle and Underwater themes on each system allows for a direct
comparison of the compositional approach, while an audiovisual analysis reveals the
presence of existing cinematic tropes and identifies potential influences on the
creation of effective musical soundtracks for video games.
Applying audiovisual theory to games will require the use of existing literature from
Lissa (1965), Gorbman (1987), Chion (1994) and Tagg (2004), along with the work of
Collins (2005; 2007a; 2007b; 2008a; 2008b), which adapts and applies audiovisual
analysis to video games.
Key words: Nintendo; Super Mario; Video games; Game sound; Audiovisual;
Cinematic tropes; Technology.
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Introduction
During the late 1980s and early 1990s, Nintendo and Sega, two of the world’s largest
video game companies, jostled against each other for marketplace position, with
Nintendo taking 90% of the United States’ video game sector by 1990 (Kelion, 2014;
Miller, 1994). This time period coincided with the release of Super Mario Bros., a
video game that appeared on the Nintendo Entertainment System (NES) in 1985,
and Super Mario World on the Super Nintendo Entertainment System (SNES) in
1990. Super Mario Bros. shipped with the NES, making it one of the core titles for
the console, and provided a large contribution to the 2D side-scrolling platform genre
by establishing many core gameplay functions, such as jumping between a series of
platforms and ledges while avoiding enemies and obstacles (Collins, 2008a, p. 3;
Whalen, 2004). With the gameplay for each title being engaging but fairly repetitive,
and the visual elements focused on creating a functional but limited 2D
representation of the landscape (Pedersen, Togelius, & Yannakakis, 2009), Nintendo
enhanced the gamer’s immersion in the game world with the help of Koji Kondo, who
composed what can now be considered as some of the most iconic video game
themes to have appeared throughout the history of the franchise, and within the
wider sphere of popular culture (Greening, 2014).
The central narrative of the Super Mario games focuses on a classic trope of
Western literature, the damsel in distress (or persecuted maiden), on which many
books and films have been based (Laroche, 2012, p. 9). In this case we guide the
protagonist, Mario, through a dangerous journey over several different levels and
terrains, each accompanied by its own musical theme. Kondo uses music to create
various functions that operate in tandem with the moving image, also known as
audiovisual theory, which help to drive the story and plot, but the music also works
with the gameplay to maintain player immersion so that they will continue to play.
Creating music with functions that enhance immersion is a difficult task in itself, but
Kondo also had to compose with a technology that limited the possibilities offered to
a composer, such as the number of instruments and the quality of the available
sounds. These factors make the study of music for earlier video game systems a
fascinating topic, as the composer had a very tight set of parameters to work within
in order to create effective music.
Koji Kondo is responsible for the original musical compositions of two of Nintendo’s
flagship franchises, Super Mario and The Legend of Zelda, both of which were first
released on the NES in 1985 (Greening, 2014; Laroche, 2012, pp. 4–5; Nintendo,
2015; Nutt, 2014). The impact of Kondo’s work within the game industry has been
profound, as up to this point, most video game music was composed by
programmers who were not necessarily musicians, or not overly concerned about
the quality of the music and sound they produced (Collins, 2007b, p. 215; Collins,
2008b, p. 35; Hsu, 2015; Laroche, 2012, pp. 4–5; Marks, 2001, pp. 3–4). Kondo has
continued to compose for these and many other titles, working in the capacity of
composer, supervisor and sound support (Ashcraft, 2011; Astrogamer, 2015; Forestl,
2014; Greening, 2014; Koji Kondo, 2015; Nutt, 2014; Otero, 2014; Riendeau, 2014;
Siegel, n.d.). Each game title that Kondo has worked on since 1985 contains more
than one composed theme to its soundtrack, suggesting that the total number of
compositions and sound effects that Kondo has so far helped to produce will amount
to a large body of work. In 2007 Kondo received a lifetime achievement award from
the Game Audio Network Guild (Bozon, 2007; Kohler, 2007; Williams, 2007).

Both franchises have since expanded in popularity and scope, with new title releases
closely following Nintendo’s new hardware developments, such as 3D graphics and
more interactive control systems, and could now be considered as synonymous with
the company’s name and identity (Ashcraft, 2011; Astrogamer, 2015; Greening,
2014; Kelion, 2014; Nintendo, 2015; Siegel, n.d.). An interesting survey completed
during the peak of Nintendo’s success suggested that American children were
actually more familiar with Mario than they were with Mickey Mouse and Bugs Bunny
(Iwabuchi, 2002, p. 30; Laroche, 2012, pp 4–5; Nintendo, 2015; Stuart, 2010).
The popularity and influence of Kondo’s music beyond the video game console can
be demonstrated by the numerous live performances, from both amateur and
professional musicians, that are available online (Fingro, 2014; iceChiYo, 2007;
jwcfree, 2013; kronborg, 2012; MsTintinproductions, 2013; Ochoa, 2012). There are
also several touring concerts dedicated to Nintendo’s themes, and, more specifically,
those from The Legend of Zelda, which further highlight the impact that Kondo’s work
has had on modern culture (Emmer, 2015; Faber Music, 2015; Greening, 2014;
Jason Michael Paul Productions, 2015; Nintendo, 2014).
Methodology
A musical analysis of two themes from the games for the NES and SNES consoles
allows a demonstration of the technical challenges Kondo faced while composing.
This is achieved by first highlighting the capabilities and differences between the
sound-producing hardware, and then approaching the material within musical
contexts such as the number of voices, instrumentation, and tone quality, showing
how these were handled through structuring and other compositional methods that
enhanced player immersion within the game world (Huiberts, 2010, pp. 36–41). A
harmonic and melodic analysis demonstrates how the composer deals with the
various limitations of the hardware, and serves to identify the presence of cinematic
tropes and audiovisual functions that were traditionally used in cinema to immerse
audiences in the story (Chion, 1994). The audiovisual analysis aims to show how
sound and music can enhance or establish the atmosphere of a film, which is also
being presented by the visual element of the moving image: the visual and audio
elements combine to create a convincing and immersive environment for the
audience. Conducting an audiovisual analysis allows, in turn, for a discussion about
the impact of the music upon the gameplay and the storyline, which further enables a
comparison to be made with Western literary and cinematic tropes.
The two musical themes under examination are Castle and Underwater, as they
feature in both game titles. The analysis of each element (technology, melody,
harmony and audiovisual) offers explanations as to how Kondo composed within the
limits of the technology, and contributes to the understanding of how the themes
enhance the overall gaming experience for the player. As the discussion involves a
study of the audiovisual functions, existing terminology from Lissa (1965), Gorbman
(1987), Chion (1994) and Tagg (2004) will be employed. It is vital to acknowledge the
origin of these audiovisual functions and concepts, as, unlike a game, film is passive
and requires little physical interaction from the audience in order for the functions to
be realised (Marks, 2001). Therefore, drawing on the work of Collins (2005; 2007a;
2007b; 2008a; 2008b) will be essential in explaining the different ways in which the
existing audiovisual functions have been adapted and used to enhance the

gameplay design. In the context of this article, the term ‘gameplay design’ is used to
describe the control system for human interaction as well as the rules of the game,
and will be referred to as the game’s ludic or ludological framework; this should be
thought of as integral to the game, as it will continue to run, and therefore any
audiovisual and gameplay (ludic) functions be realised, only as long as the player
continues to interact with it.
It is important to mention here that each new level the player engages with has a
musical theme that does not exist in the game world: no suggestion or visual
evidence exists of a band or musician inhabiting the game world with Mario, and,
therefore, the player is not led to believe that Mario can hear this music too. These
types of soundtrack are referred to as being ‘adaptive non-diegetic’ (Collins, 2007a,
pp. 3–4; Collins, 2007b, p. 211): ‘adaptive’ meaning that the music changes between
gameplay levels, and ‘non-diegetic’ meaning that the music source is not presented
on screen, nor does it appear in the game’s narrative.
Console technology
The physical make-up and sound-producing capabilities of each console’s integrated
sound chip share some basic similarities, with many composers approaching them
differently to create the desired effect (Collins, 2007b, pp. 224–225). The NES’s
sound chip, the 2A03, is capable of producing five separate analogue channels,
each one dedicated to a particular function: two square wave channels, one triangle
wave channel, a noise-generation channel, and a channel that functions as a basic
sample channel called the Delta Modulation Channel (DMC) (Collins, 2007, p. 214;
Taylor, 2003). Each channel has a set of very musical attributes. The triangle wave,
with its lower range and lack of volume control, is dedicated mostly to bass lines; the
square wave channels are able to create effective harmony and lead effects as a
result of their ability to produce various sliding effects between notes; and the sample
DMC is used mostly for percussion (Collins, 2007b, pp. 214–216). The abilities of the
SNES’s sound chip are far more advanced, starting with the presence of a Digital
Signal Processor (DSP), which provides digital sound conversion (Collins, 2008b,
pp. 45–46; O’Shea, Hussain, & Sadik, 2011, pp. 6–7; Paradis, 2014; The Unknown
Base, n.d). The SNES’s main sound chip, the SPC700, is capable of producing eight
channels, plus many more effects than the NES’s 2A03 sound chip, including echo,
reverberation, chorus, time stretching, compression, equalisation and filtering
(Collins, 2008b, p. 46). This extra versatility, when compared to the 2A03, allows the
composer to create much more sonically realistic and compositionally advanced
music, which, in turn, works to reinforce the game’s narrative structure and the
immersion of the player in the game world by ‘suspending disbelief’ (Gorbman, 1987,
p. 39). The suspension of disbelief refers to the audience, or, in this case, the player,
becoming absorbed enough in the game through various methods, such as having a
strong story, dazzling visuals, and crisp audio, to temporarily forget that they are
actually sitting in a room in front of a screen; instead, their full attention is drawn into
the story and gameplay. The use of such audiovisual functions to enhance gamer
immersion was rapidly becoming more important to Nintendo by the 1990s as the
development of more sophisticated technology, marketing strategies and titles from
rival companies were increasing (Kelion, 2014; Miller, 1994).

In the loop
Despite its more sophisticated hardware, even the SNES has issues to consider:
both consoles have a finite amount of memory available to deal with all system
functions. This means that to create music with effective audiovisual functions, the
composer must carefully engineer the music so that certain tracks can loop on
themselves without becoming tiresome (Marks, 2001, pp. 192–193). This looping is
clearly audible within both Super Mario titles, and in the composition of each theme,
but because the NES’s sound chip has less memory than the SNES’s, these loops
are more noticeable in Super Mario Bros. (GilvaSunner, 2010a; GilvaSunner, 2010b;
PlatanoGames Network, 2012; Rodreges742, 2011). When examining the Castle
theme for Super Mario Bros., it is clear that the entire material is based within a 9second loop (Rodreges742, 2011), which is typical, and to be expected of the NES
(Collins, 2007b, p. 221). When the same theme is examined for Super Mario World,
however, there are some clear differences. The most distinct difference is the
duration, which stands at 2 minutes 41 seconds (PlatanoGames Network, 2012);
this, it be argued, indicates that the composition does not rotate around the same
approach to looping as used in the NES theme. Kondo clearly took advantage of the
more advanced sound chip by using several different loops within the composition to
create a longer, more detailed structure for the theme, as well as accessing the
broader array of timbres, effects and textures available to the SNES (Collins, 2008b,
p. 46).
Analysis of the Castle themes
Super Mario Bros. Castle theme
A melodic and harmonic analysis of the Castle theme from Super Mario Bros. on the
NES indicates that the triangle wave channel plays the role of a bass instrument, and
the two square wave channels create the upper harmony, as expected (Collins,
2007b, pp. 214–216; Kondo, 1985a; Rodreges742, 2011). The most defined melodic
line that is audible to the player is the bass, which has a very dark timbre in contrast
to the upper voices, courtesy of the triangle wave channel (Rodreges742, 2011). An
examination of a transcription of the theme clearly shows that the use of consecutive
notes through a stepwise motion to create a constant succession of dissonant pitch
intervals, such as minor seconds and diminished fourths and fifths, is prolific within
each voice (Kondo, 1985a). Changing pitch intervals so quickly creates constant
melodic and harmonic movement that is further highlighted by the contrasting rhythm
between each voice. This constant motion and seeming lack of musical resolution
combats the short duration and repetition of the loop, and functions to instil a
heightened sense of tension or anxiety in the player, just as a violin playing tremolo
in the high register acts as a ‘mood function’ (Kassabian, 2001, p. 59) in horror
movies: high pitches are often used in the horror film genre, and tend to increase in
number or intensity as the scene unfolds, leading up to a terrifying climax in the
narrative, which the audiovisual elements have been attempting to establish
(Donnelly, 2005, p. 91; Kassabian, 2001, p. 59).
The Castle levels house a final enemy who must be defeated before the player can
advance to a new part of the game world. Therefore, the Castle theme accompanies
a perilous moment in the narrative, while the gameplay and ludic functions become
much more challenging (The Game Design Forum, 2011). Considering the
importance of this point in the story and gameplay, the short duration of the loop
could have created problems, but, instead, it is successful in creating a ‘genre

synecdoche’ (Tagg, 2004, p. 3). The presence of a genre synecdoche is apparent
when the style of the combined elements of the audiovisual design, known as the
mise-en-scène, is aligned with that of existing cinematic genres or tropes. In this
case the mise-en-scène of the Castle level could be aligned with early horror movies
such as Nosferatu (Murnau, 1922), The Phantom of the Opera (Julian, 1925) and
The Wolf Man (Waggner, 1941). As well as being easily identifiable as belonging to
the horror genre, the Castle theme has another audiovisual function as it creates a
non-diegetic representation of location (Lissa, 1965): as the music is not being
shown to be present in the game world, the musical suggestion of a location can be
described as non-diegetic, meaning that it has no clear on-screen source. This nondiegetic representation of location is achieved via the similarities between the miseen-scène of Super Mario Bros. and the early horror genre: the player’s exploration of
the dark, dangerous spaces that are accompanied by the turbulent and unsettling
music are a very strong and clearly identifiable trope of the early horror genre, and
can be argued to create the same effect on the player in the Super Mario Bros.
game.
Super Mario World Castle theme
Interestingly, this theme borrows from the tropes originally created by Kondo and
Nintendo for Super Mario Bros. on the NES: the use of a similar rhythm in the bass
and top voices, coupled with the combination of minor second and diminished fourth
pitch intervals to open the theme and signal the start of the gameplay, goes some
way towards showing that Kondo’s approach is consistent and communicable
(Kondo, 1990a). As a result of the SNES’s more advanced sound chip, Kondo was
able to create a clear harmonic sequence and resolutions that further reinforce the
immersion and narrative: within the key of C minor, the minor fourth and major fifth
chords are used in succession throughout the theme to create a more stable, but
nevertheless ambiguous, tonal centre when compared to the Castle theme of Super
Mario Bros. The use of harmonic sequences featuring the first, fourth and fifth chords
are common in Western traditional and popular music forms, and often function to
propel the music forward through familiar sonic territory, giving a sense of movement
towards a final destination (Ball, 2011, pp. 178–183). This demonstrates that Kondo
is now beginning to employ some emotionally complex processes to lead the player
through the gameplay and narrative frameworks of the game, which is another
common function of music for film (Whalen, 2007, pp. 69–70): a change in the
texture, seen at bb. 10–14 (Kondo, 1990a), leads on to a B diminished arpeggio that
acts as a segue to the next motif, in which the bass continues a sparse rhythmic
accompaniment around the key of C minor.
Nintendo’s development of the console technology enabled Kondo to explore new
musical territory on the SNES via the availability of extra voices and increased
memory, which facilitated the creation of larger, more detailed musical phrases and
ideas. Another interesting observation from some Castle gameplay for the SNES
shows the presence of an audiovisual technique that is new to the Mario franchise.
The degree to which the player or audience member is engaged with the story,
known as the ‘imaginative immersion’ (Huiberts, 2010, pp. 46–47), is enhanced here
using a dissolve or fade-in effect for the visual element that enters after the first bar
of the musical theme, and can be seen in some pre-recorded gameplay footage
running from 0:02–0:04 (PlatanoGames Network, 2012). This adds yet more
established and important audiovisual features and tropes to the Mario franchise

which, as discussed earlier, were very important in enticing players within a tough
market climate (Kelion, 2014; Miller, 1994).
Loop-de-loop: composing within the limits
By employing the similar techniques of looping and repetition used to compose for
the NES, Kondo is once again able to create an unsettling atmosphere for the player
on the SNES. Although functional and effective, looping is also a very strategic
consideration, as memory conservation was still a major consideration when
composing for the SNES (Collins, 2008b, p. 47). Collins observes that many
composers of 8-bit computer game music, like Kondo, used a method called
‘accumulative form’ (Collins, 2007b, pp. 218–219), in which a large composition is
constructed from several smaller loops. There is some evidence of this approach
within the harmonic scheme of the composition for the 16-bit SNES, seen at bb. 16–
19 (Kondo, 1990a), where the strong repeated sextuplet rhythmic figure (ostinato)
moves through the key of C minor via the chords C minor, F sharp diminished
seventh, F minor, and G dominant seventh, before repeating in full. The rhythm in
the bass doubles after each repeat, and another voice is added to the top of the
texture over the continued ostinato line until the entire passage repeats from b. 16,
suggesting that the ostinato figure is the progenitor to the accumulative form.
The Castle themes and popular culture
The dark mood that Kondo created for both Castle themes is suggestive of the early
cinematic portrayal of a spooky haunted house or a ghostly scene, similar to those
present in Disney’s 1929 animation The Skeleton Dance, which itself is argued to
take influence from Saint-Saëns’s Danse Macabre (1874), and was considered to
have played an important historic role in the development of sound and film (Whalen,
2004). It could further be argued that the musical themes from the Super Mario
franchise may yet prove to play an equally important role within popular culture as
any other musical movement of this, or the last, millennium (Schnur, 2004, p. 10).
For example, the bass line in both Castle themes is similar to a vocal and trumpet
line that appears in Louis Armstrong’s ’Zat You, Santa Claus? (1953), found in bb. 7–
8 (Fox, 1958), which may also be referencing a trope from the silent film era, as seen
in Figure 1; the theme was often used to depict a villainous character and has no
known author.

Figure 1. Cinematic Theme from the Silent Film Era: Portraying a Villain, Transcribed
by James Fox, 2015

Analysis of the Underwater themes
Super Mario Bros.: Underwater theme
In contrast to the dark and somewhat frenetic theme of the Castle is the gliding
Underwater theme from Super Mario Bros., with its waltz-like feel in C major, rather
than the more sinister C minor (GilvaSunner, 2010a; Kondo, 1985b). On the whole,
the amount of notes that are not represented in the key signature, known as
chromatic notes, is reduced significantly here, with the material shifting focus
towards a strong key-centric tonal harmony: first and fifth chord relationships feature
heavily over eight 4-bar phrases, while some chromatic alterations on neighbouring
chords extend these harmonic functions, as seen in bb. 3–5, and bb. 13–15 (Kondo,
1985b). As the theme approaches the end of the loop, a modulation to the key of D
minor is reached via a succession of diminished chords in the sixth phrase, as can
be seen in bb. 23–25 (Kondo, 1985b). This brief movement away from the largely
tonal centre provides some musical interest, which is vital to prevent a loop with a
strong tonal centre from becoming tedious (Collins, 2005, p. 5).
Kondo’s choice of metre and tempo for the Underwater theme plays a vital role in its
success and function for the game: a simple triple-time metre with a quick tempo
provides a waltz-like feel which, although not directly corresponding to the player’s
interaction with the Mario character through the controller, does act as a musical
representation of movement known as a ‘kinetic anaphone’ (Tagg, 2004, p. 2): as the
character physics model in the Underwater gameplay is altered to provide less
accurate control and simulate the different environment, it produces a floating, waltzlike movement effect that creates a strong connection between the audiovisual and
ludic frameworks (Schwab, 2009, p. 630). When the player does interact with the
Mario character, the resulting motion can be likened to that of aquatic sea creatures;
the ludic framework of the Underwater levels involves avoiding aquatic animal
characters that move in a similar manner to Mario and also follow the Mario
character for a short distance (Schwab, 2009, pp. 629–630;
TheMushroomKingdom.net, 2015). This flowing movement of the sea creature has
been described as ‘ballet-like’ (Cooke, 2014, pp. 18–19), a narrative that is assisted
by the use of a waltz in Jacques-Yves Cousteau and Louis Malle's Le Monde du
Silence (1956) (Cooke, 2014, p. 18).
Another typical musical trope of an underwater scene in cinema is the heavy use of
smooth, gliding effects between notes, known as glissandi, and sparse
instrumentation (Cooke, 2014, p. 17). A good example is Bernard Herman’s score to
Beneath the 12-Mile Reef (Webb, 1953), in which nine harps play a succession of B
major arpeggios in different pitch registers and intervals to create a steady
undulating motion (Cooke, 2014, p.17). Unfortunately, glissandi were unavailable to
Kondo, as the NES was unable to create glissandi effects, nor could it produce nine
separate channels (Collins, 2007b, pp. 214–216). Thus, by creating a simple waltzlike feel and augmenting the plasticity of the key through chromatic alteration of
neighbouring harmony, the musical narrative and ludic frameworks of the
Underwater theme were aligned with another familiar trope and existing cinematic
codes, in a similar way to Kondo’s approach to the Castle theme.
Super Mario World’s Underwater theme
As with the Castle themes, Kondo tackled Super Mario World’s Underwater theme in
a similar way to the NES’s; in recent interviews, Kondo has mentioned that actually

playing the game brought the realisation that the music needed to have the speed of
the character and match the movements on screen (Nutt, 2014; Rone, 2014),
something that Laroche (2012, p. 15) also notes:
Kondo eventually found that the best way to coordinate the music and images
of Super Mario Bros. (1985) and Mario games thereafter lay in identifying the
game’s rhythm (N.B., not the music’s rhythm)—the speed at which Mario runs,
jumps, swims, etc.—and then to try to capture the feel of that rhythm in
composing music which fits it. Kondo cites the physicality of game control
inputs as one way of identifying a game’s rhythm, in that depressing buttons on
a controller is inherently a physical activity whose patterns can be felt by a
player.
Here the use of a simple triple metre is replaced by a simple quadruple metre and
triplet motif, which maintains the waltz-like feel (GilvaSunner, 2010b; Kondo, 1990b,
pp. 158–159). Although the approach to the composition is based around the same
premise, Super Mario World’s theme has a rather different harmonic language to that
of Super Mario Bros. A fairly strong F major tonality is achieved through several
strong dominant-tonic resolutions that bolster the F major tonality after traversing
some very colourful harmony, as seen in bb. 6–7 (Kondo, 1990b): F augmented
leads to B flat major, then on to B natural diminished before arriving at F major via G
minor and C major. This harmonic language is again used to create interest and
motion in much the same way as the chromatic alterations to the neighbouring
harmony for the NES’s Underwater theme, suggesting that Kondo had found an ideal
sound for these themes, which were perhaps only realised owing to the constraints
of the system and similarities of the audiovisual elements and mise-en-scène.

Concluding thoughts
This exploration of a small portion of the musical output from the Super Mario
franchise clearly shows that the limitations imposed by the technology did have an
effect on the possibilities for musical composition, the scope of the musical narrative,
and therefore the degree of support provided to the ludological and narratological
frameworks. This is reflected in the different quantities of looping, ranges of
polyphony, changes in the quality of timbral characteristics and sound effects, and
the reliance on existing cinematic tropes between the two studied video game
releases.
Working on this analysis has produced several clear frameworks that can be refined
and used to explore the rest of the themes of the Nintendo titles currently being
studied. Exploring this material fully should provide a logical and coherent account of
Kondo’s approach to the changing technological landscape through the
narratological, ludological, musical and audiovisual elements. Further exploration of
other titles and game genres from the composer’s repertoire could expand these
frameworks to deal with other ludic and audiovisual elements that are present in
different game genres, such as role-playing games, released for the NES and SNES
platforms. The repertoire of other composers from the same time period on the same
console platforms could also be explored before moving on to study earlier systems
and compositions using the established frameworks.

Another interesting line of enquiry that may further this investigation would be
whether the technological expansion into 3D visual systems and more advanced
sound hardware might alter a composer like Kondo’s freedom and scope to create
music for games, or whether the new technology demands an alternative approach
to composition than that investigated in this article. One such approach would be
investigating how the composer handles the introduction and use of dynamic,
adaptive and interactive audio (Collins, 2007a, pp. 2–6), as well as other inventions
within the industry, to improve gamer immersion, revenue and commercial success,
and whether this can lead to the composer having to compromise their original
musical aesthetic. Furthermore, it would be fascinating to see if there is any
correlation between the increase of processing power in the gaming system and the
continued use and presence of literary or cinematic tropes within the music, narrative
and ludic frameworks for gameplay; or if the new technology and subsequent
developments in ludic frameworks allow the gaming industry to break free from the
influence of existing cinematic and codal frameworks upon its output.

References
Armstrong, L. (Soloist). (1953). ’Zat You, Santa Claus? USA: Decca.
Ashcraft, D. (2011, December 7). Nintendo makes it through rough seas with flagship
titles. The Japan Times. Retrieved from
http://www.japantimes.co.jp/life/2011/12/07/digital/nintendo-makes-it-through-roughseas-with-flagship-titles/
Astrogamer (2015). Koji Kondo. Retrieved from http://www.giantbomb.com/kojikondo/3040-606/
Ball, P. (2011). The Music Instinct: How Music Works and Why We Can’t Do Without
It. London: Vintage.
Bozon (2007). Koji Kondo: An Interview with a Legend. (p. 2). Retrieved from
http://uk.ign.com/articles/2007/03/12/koji-kondo-an-interview-with-a-legend?page=2
Chion, M. (1994). Audio-Vision: Sound On Screen. New York: Columbia University
Press.
Collins, K. (2005). From Bits to Hits: Video Games Music Changes its Tune. Film
International, 12, 4–19. Retrieved from
https://www.academia.edu/256025/_From_Bits_to_Hits_Video_Games_Music_Chan
ges_its_Tune._
Collins, K. (2007a). An Introduction to the Participatory and Non-Linear Aspects of
Video Games Audio. In S. Hawkins & J. Richardson (Eds.), Essays on Sound and
Vision. Helsinki : Helsinki University Press. Retrieved from
http://wenku.baidu.com/view/c7a18f0a581b6bd97f19ea4a.html
Collins, K. (2007b). In the Loop: Creativity and Constraint in 8-bit Video Game Audio.
Twentieth-Century Music, 4. http://dx.doi.org/10.1017/s1478572208000510

Collins, K. (2008a). From Pac-Man to Pop Music: Interactive Audio in Games and
New Media. Hampshire: Ashgate Publishing Ltd.
Collins, K. (2008b). Game Sound: An Introduction to the History, Theory, and
Practice of Video Game Music and Sound Design. USA: MIT Press.
Cooke, M. (2014). Scoring the Silent World. In H. Rogers (Ed.), Music and Sound in
Documentary Film (pp. 19–22). Retrieved from
https://books.google.co.uk/books?id=uEuLBQAAQBAJ&pg=PA18&lpg=PA18&dq=sil
ent+film+underwater+waltz&source=bl&ots=9SLz6LtkhR&sig=tJhCAIA8fzZkwZqvDp
WUSHVFuk&hl=en&sa=X&ei=tVAFVa2QDJDxaP2cgqgJ&ved=0CCEQ6AEwAA#v=onepa
ge&q=silent%20film%20underwater%20waltz&f=false
Cousteau, J.-Y., & Malle, L. (Directors). (1956). Le Monde du Silence [Motion
Picture]. France: FSJYC.
Disney, W. (Director). (1929). The Skeleton Dance [Motion Picture]. USA: Walt
Disney Productions.
Donnelly, K. (2005). The Spectre of Sound: Music in Film and Television. London:
British Film Institute.
Emmer, C. (2015). You Can’t Miss Nintendo’s 2015 ‘The Legend of Zelda’ Concert
Series. Retrieved from http://www.axs.com/you-can-t-miss-nintendo-s-2015-thelegend-of-zelda-concert-series-42111
Faber Music. (2015). Nintendo Music: Performances. Retrieved from
http://www.fabermusic.com/repertoire/nintendo-music-4439/performances
Fingro, F. (2014). Flinkfingro Quartet - Super Mario Theme Live @ Nacht der
Gitarren 2014 [Video file]. Retrieved from
https://www.youtube.com/watch?v=lDnwVLTU0Xk
Forestl. (2014). Games Music Discussion - Koji Kondo. Retrieved from
https://www.reddit.com/r/Games/comments/1r09uz/rgames_music_discussion_koji_k
ondo/
Fox, J. (Composer). (1958). ’Zat You, Santa Claus? New York: Broude Brothers.
Retrieved from
http://www.musicnotes.com/sheetmusic/mtdFPE.asp?ppn=MN0078982
GilvaSunner. (2010a). Super Mario Bros. Music – Underwater. [Video file]. Retrieved
from https://www.youtube.com/watch?v=7gKfQkAXzO8
GilvaSunner. (2010b). Underwater Theme – Super Mario World. [Video file].
Retrieved from https://www.youtube.com/watch?v=BHCBzTsg854
Gorbman, C. (1987). Unheard Melodies: Narrative Film Music. London: The British
Film Institute.

Greening, C. (2014). Koji Kondo: Biography. Retrieved from
http://www.vgmonline.net/kojikondo/
Hsu, H. (2015, June 30). How Video Games Changed Popular Music. The New
Yorker. Retrieved from http://www.newyorker.com/culture/cultural-comment/howvideo-games-changed-popular-music
Huiberts, S. (2010). Captivating Sound: The Role of Audio for Immersion in
Computer Games. Retrieved from
http://download.captivatingsound.com/Sander_Huiberts_CaptivatingSound.pdf
IceChiYo. (2007). GDC: Koji Kondo Playing Mario Themes. [Video file]. Retrieved
from https://www.youtube.com/watch?v=Ba76TBu1OzI
Iwabuchi, K. (2002). Recentering Globalization: Popular Culture and Japanese
Transnationalism. London: Drake University Press.
Jason Michael Paul Productions. (2015). The Legend of Zelda: Symphony of the
Goddesses. Retrieved from http://zelda-symphony.com
Julian, R. (Director). (1925). The Phantom of the Opera [Motion Picture]. USA:
Universal Pictures.
jwcfree. (2011). Super_Mario_Theme - Shunga Jung (Live). [Video file]. Retrieved
from https://www.youtube.com/watch?v=QnTS8oeAVmU
Kassabian, A. (2001). Hearing Film Tracking Identifications in Contemporary
Hollywood Film Music. New York, USA: Routledge.
Kelion, L. (2014, May 13). Sega v Nintendo: Sonic, Mario and the 1990’s Console
War. BBC Technology. BBC News. Retrieved from
http://www.bbc.co.uk/news/technology-27373587
Kohler, C. (2007). Behind the Mario Maestro’s Music. Retrieved from
http://www.wired.com/2007/03/behind-the-mario-maestros-music/
Koji Kondo. (n.d.) In Wikipedia. Retrieved 26 January 2015, from
https://en.wikipedia.org/wiki/Koji_Kondo.
Kondo, K. (1985a). Super Mario Brothers: Castle Theme. Transcribed by Brian
Auyeung. Retrieved from http://individual.utoronto.ca/auyeun/MarioCastle.pdf
Kondo, K. (1985b). Super Mario Brothers: Underwater Theme. Transcribed by The
Deku Trombonist. Retrieved from http://www.ninsheetmusic.org/download/pdf/808
Kondo, K. (1990a). Super Mario World: Castle Theme. Transcribed by Erik. In
Laroche, G. (2012). Analyzing Musical Mario-media: Variations in the Music of Super
Mario Video Games (Master’s thesis), pp. 167–170. Retrieved from
http://digitool.library.mcgill.ca/R/?func=dbin-jumpfull&object_id=107638&local_base=GEN01-MCG02

Kondo, K. (1990b). Super Mario World: Underwater Theme. Transcribed by Erik. In
Laroche, G. (2012). Analyzing Musical Mario-media: Variations in the Music of Super
Mario Video Games (Master’s thesis), pp. 158–159. Retrieved from
http://digitool.library.mcgill.ca/R/?func=dbin-jumpfull&object_id=107638&local_base=GEN01-MCG02
kronborg. (2012). Super Mario + Tetris Theme Music Live. [Video file]. Retrieved
from https://www.youtube.com/watch?v=ZyUDF_2QYj4
Laroche, G. (2012). Analyzing Musical Mario-Media: Variations in the Music of Super
Mario Video Games (Master’s thesis). Retrieved from
http://digitool.library.mcgill.ca/R/?func=dbin-jumpfull&object_id=107638&local_base=GEN01-MCG02
Lissa, Z. (1965). Ästhetik der Filmmusik. Berlin: Henschel.
Marks, A. (2001). The Complete Guide to Game Audio. Kansas: CMP Books.
Miller, C. (1994). Sega vs. Nintendo: This Fight’s Almost as Rough as Their Video
Games. Marketing News, 28(18), 1.
MsTintinproductions. (2013). Alex (6) Plays Piano Super Mario Bros Main Theme.
[Video file]. Retrieved from https://www.youtube.com/watch?v=VfrYDApYwOU
Murnau, F. W. (Director). (1922). Nosferatu [Motion Picture]. Germany: Prana-Film
GmBH.
Nintendo. (2014). ‘The Legend of Zelda: Symphony of the Goddesses Master Quest’
Touring in 2015. Retrieved from
http://www.nintendo.com/whatsnew/detail/Py4o1jou3M-ZLgUCj2Ot6TxoyjmjQXlw
Nintendo. (2015). Nintendo History. Retrieved from
https://www.nintendo.co.uk/Corporate/Nintendo-History/Nintendo-History625945.html
Nutt, C. (2014). The Mario Maestro Speaks: Koji Kondo on Composing Classics.
Retrieved from
http://www.gamasutra.com/view/news/231987/The_Mario_Maestro_speaks_Koji_Ko
ndo_on_composing_classics.php
Ochoa, L. (2012). Mario Bros con Violin [Video file]. Retrieved from
https://www.youtube.com/watch?v=2aHVb_SWHPM
O’Shea, P., Hussain, Z. M., & Sadik, A. Z. (2011). Digital Signal Processing: An
Introduction With MATLAB and Applications. Berlin, Heidelberg: Springer-Verlag.
Otero, J. (2014). A Music Trivia Tour with Nintendo’s Koji Kondo. Retrieved from
http://uk.ign.com/articles/2014/12/10/a-music-trivia-tour-with-nintendos-koji-kondo

Paradis, K. (2014). SNES Development: SPC700 Reference. Retrieved from
http://wiki.superfamicom.org/snes/show/SPC700+Reference
Pedersen, C., Togelius, J., & Yannakakis, G. (2009). Modeling Player Experience in
Super Mario Bros. 2009 IEEE Symposium on Computational Intelligence and
Games. http://dx.doi.org/10.1109/cig.2009.5286482
PlatanoGames Network. (2012). Super Mario World - Boss Stage: Iggy’s Castle SNES - Super Nintendo - HD [Video file]. Retrieved from
https://www.youtube.com/watch?v=Q9b0658O2-k
Riendeau, D. (2014). The Man Behind Nintendo’s Musical Masterpieces. Retrieved
from http://www.polygon.com/2014/12/15/7393129/nintendo-mario-zelda-music-kojikondo
Rodreges742. (2011). 1 Hour of Super Mario Bros Castle Theme [Video file].
Retrieved from https://www.youtube.com/watch?v=MCEMHLDR6ms
Rone, V. (2014). Koji Kondo Explains the Process Behind Making Music for Zelda
Games... and More. Retrieved from http://www.zeldainformer.com/news/interviewwith-composer-koji-kondo-the-compositional-process
Saint-Saëns, C. (1874). Danse Macabre, Op. 40. Paris: Durand.
Schnur, S. (2004, November 6). Playing For Keeps: Videogames Have Changed The
Way We Hear Music. Billboard, p. 10.
Schwab, B. (2009). AI Game Engine Programming. Boston, MA: Cenage Learning.
Retrieved from https://mehmetakifsonmez.files.wordpress.com/2013/12/ai-gameengine-programming.pdf
Siegel, R. (n.d). Koji Kondo. Retrieved from http://www.famouscomposers.net/kojikondo
Stuart, K. (2010, September 13). Super Mario Bros: 25 Mario Facts for the 25th
Anniversary [Web log post]. Retrieved from
http://www.theguardian.com/technology/gamesblog/2010/sep/13/games-gameculture
Tagg, P. (2004). Gestural Interconversion and Connotative Precision. Université de
Montréal. Retrieved from http://www.tagg.org/articles/xpdfs/filminternat0412.pdf
Taylor, B. (2003). 2A03 Sound Channel Hardware Documentation. Retrieved from
http://nesdev.com/NESSOUND.txt
The Game Design Forum. (2011). Reverse Design: Super Mario World: Challenges,
Cadences and Skill Themes. Retrieved from
http://thegamedesignforum.com/features/RD_SMW_4.html
TheMushroomKingdom.net. (2015). Super Mario Bros.: The Complete Guide.
Retrieved from http://www.themushroomkingdom.net/smb_breakdown.shtml

The Unknown Base. (n.d.). The World of the SNES #2. Retrieved from
http://www.ataripreservation.org/websites/freddy.offenga/megazine/ISSUE7SNES2.html
Waggner, G. (Director). (1941). The Wolf Man [Motion Picture]. USA: Universal
Pictures.
Webb, R. (Director). (1953). Beneath the 12-Mile Reef [Motion Picture]. USA:
Twentieth Century Fox Film Corporation.
Whalen, Z. (2004). Play Along - An Approach to Video Game Music. Game Studies:
The International Journal of Computer Game Research, 4(1). Retrieved from
http://www.gamestudies.org/0401/whalen/
Whalen, Z. (2007). Case Study: Film Music vs. Video-Game Music: The Case of
Silent Hill. In J. Sexton (Ed.), Music, Sound, and Multimedia: From the Live to the
Virtual. (pp. 68-81). Edinburgh: Edinburgh University Press Ltd.
Williams, B. (2007). Koji Kondo’s Musical Landscape. Retrieved from
http://wii.gamespy.com/articles/771/771397p1.html

http://dx.doi.org/10.5920/fields.2016.2115
Article copyright: © 2016 James Anthony Fox. This work is licensed under a Creative Commons Attribution 4.0 International
License

