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Introduction

The groundbreaking technical and directorial abilities of Director James
Cameron can be experienced in his breathtaking visual world of Pandora in
"Avatar". This never before seen world is filled with landscapes, creatures, and

civilizations that have also never been heard before by audiences.

Bringing to life the sounds of Pandora is not as easy as a normal film. There is a
huge music team working day and night for past year, little by little building the

sound of Na'vi and their amazing world.

Avatar is my favorite film ever. Now I have time to sit down, watch it hundred
times and analysis how James Horner built this amazing music project from

scratch.

The first thing I do is analysis cue by cue, what's instrumentation he used and
how the music functions in film. Then from my note and transcription, [ trying to
learn the way he orchestrate the piano version of the cue to a full orchestra
music, even adds more non-orchestra instruments. I trying to figure out how he
use themes in this film and how he develop them to different cues and function
differently. Then I search on Internet about the team's working flow, trying to
figure out their workflow and how they cooperate. Also, the amazing and

complex production is always worth to learn.

Then I focus on the relationships between cues and try to understand how the



»n o«

music editor editing the soundtracks. How he use "Repetition”, “Using existing

music material to create new music" and other editing techniques.

All these analysis and researching makes me have a basic idea about how they

bringing to life the sounds of Pandora.
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Part I: Movie Background

* Project information

Avatar is an epic science fiction action film directed by James Cameron.

Composer James Horner scored the film; this is his third collaboration with
Cameron after Aliens and Titanic. Horner recorded parts of the score with a
small chorus singing in the alien language Na'vi in March 2008. He also worked
with Wanda Bryant, an ethnomusicologist, to create a music culture for the alien

race.l

“Development of Avatar began in 1994, when Cameron wrote an 80-page
treatment for the film. Filming was supposed to take place after the completion
of Cameron's 1997 film Titanic, for a planned release in 1999, but according to
Cameron, the necessary technology was not yet available to achieve his vision of
the film. Work on the language of the film's extraterrestrial beings began in
summer 2005, and Cameron began developing the screenplay and fictional
universe in early 2006. Avatar was officially budgeted at $237 million. Other
estimates put the cost between $280 million and $310 million for production and
at $150 million for promotion. The film made extensive use of cutting edge
motion capture filming techniques, and was released for traditional viewing, 3D
viewing (using the RealD 3D, Dolby 3D, XpanD 3D, and IMAX 3D formats), and

for "4D" experiences in select South Korean theaters. The stereoscopic

1 Wikipedia, The Free Encyclopedia, http://en.wikipedia.org/wiki/James_Horner



filmmaking was touted as a breakthrough in cinematic technology.

the film broke several box office records and became the highest-grossing film of
all time, as well as in the United States and Canada, surpassing Titanic, which had
held those records for twelve years (and was also directed by Cameron. It also

became the first film to gross more than $2 billion.”2

* Composer’s Bio

“James Roy Horner (born August 14, 1953) is an American composer,
conductor, and orchestrator of film music. He has been well known by his
beautiful melody line and integration of choral and electronic elements in his
music He also using Celtic musical elements in his film score frequently. He has
the best selling orchestral film soundtrack of all time- score for the 1997 film

Titanic.

Horner was born in Los Angeles, the son of Austrian Jewish immigrants Joan
(née Frankel) and Harry Horner, who was a production designer, set designer

and occasional film director.

Horner started playing piano at the age of five. His early years were spent in
London, where he attended the Royal College of Music. He subsequently
attended Verde Valley High School in Sedona, Arizona. He received his bachelor's

degree in music from the University of Southern California. After he earned a

2 Wikipedia, The Free Encyclopedia, http://en.wikipedia.org/wiki/Avatar_(2009_film)



master's degree he started working on his doctorate at the University of
California, Los Angeles, where he studied with Paul Chihara, among others. After
several scoring assignments with the American Film Institute in the 1970s, he

finished teaching a course in music theory at UCLA and turned to film scoring.

Horner has scored over 100 films, frequently collaborating with directors such

as James Cameron, Mel Gibson and Ron Howard.

Horner has won two Academy Awards, two Golden Globe Awards, three
Satellite Awards, three Saturn Awards, and has been nominated for three British
Academy Film Awards. His body of work is also notable for including the scores

to the two highest-grossing films of all time: Titanic (1997) and Avatar (2009).”3

* Synopsis

Avatar, a story happened in 2154, tells about human start “Avatar” plans to get

the recourse from planet “Pandora”.

In the future, advanced technics make outside space not mysterious for
human anymore. Pandora-- a planet has trees taller than 900 feet, mountains
flouting in the air, millions kinds of plants and animals. However, what makes
human extremely exciting is not because of the possibility of life could happen on

the planet, but the precious ores which worth 2 millions per kilogram.

In order to get those resources from Pandora, “Avatar” plans starts. To

3 Wikipedia, The Free Encyclopedia, http://en.wikipedia.org/wiki/James_Horner



facilitate their work, the humans use a link system that projects a person's

consciousness into a hybrid of humans and Pandora's indigenous humanoids, the
Na'vi. This human-Na'vi hybrid - a fully living, breathing body that resembles the
Na'vi but possesses the individual human's thoughts, feelings and personality - is

known as an "avatar."”

Jake Sully, the hero in this story, offered the chance to control an Avatar body
made by his brother’s DNA. In his new avatar form, this former Marine who
confined to a wheelchair could once again stand up. He is given a mission to
infiltrate the Na'vi, who have become a major obstacle to mining the precious

ore, and then tell them to leave after get trust by those people.

In the laboratory, Jake opens his eyes and saw his blue toes. He starts to do
research with Grace's team in the deep jungle. Once they are in the jungle, Jake
meets some trouble and separated from his team. Navi's princess Neytiri saved
him and brought him to her tribe. It brings a whole new level to Jake to
understand those people and the planet. He starts to learn the ways of living

from Navi's people and becoming one of them.

While Jake begins to bond with the native tribe, he quickly falls in love with
the people, the forest, and Neytiri. Unfortunately, Jake has to take a stand since
the restless Colonel moves forward and plans to destroy the beautiful world on
this planet. After Grace's death, Jake decides to call all the clans on Pandora to

come together and starts a epic war for save this planet.

Part II: Music Analysis



* Qverlook of the music

Personal speaking, I think the music working very efficient in this film.
Functionally, they mainly work in three functions: Create atmosphere, give
emotion to scene, and underline score. Of course the music also works as many
other functions, such as connecting scenes, revealing character's unspoken
thought in some part of the film. For example, The beginning music give audience
a feeling about the big forest picture and give audience a sense about what kind
of place and environment the story happened in. Function as giving location,
period and concept of the story. But those three main functions appear the most.
Musically, the soundtracks are very beautiful. James Honor applies electronic
music elements to orchestra music perfectly in this film. Some soundtrack such
as "Jake's first flight", has really beautiful melody line and amazing arrangement,
many people also enjoy listening the soundtracks alone. Technically, "Avatar” is a
huge project; the music is a very big project, too. In a video on Internet, James
Horner and his team members talked about their workflow, how they
cooperated and glued their things together. Compare to normal film music

project, this one is definitely more complex.



*  Three main functions in this film

Create atmosphere
This is a very important function of music for this film. Using music create
acoustic feeling about the whole new environment in this film is challenging, but

James did a great job of this point.

The first example would be at beginning (00:00:54-00:03:58) when it cuts to
the space. The music creates a boundless and vacuum atmosphere to the picture,

extends the environment out of the picture.

The most important example of this function would be soundtrack "Pure
spirits of the forest". (00:37:07-00:39:35) There is no hit point or emotion in the
music, the music really well functions as "creates an atmosphere". This cue is
very subtle and beautiful, it perfectly blind in to the amazing pretty world of the
night in jungle, makes the environment even more fantastic than picture. When
Jake starts to notice the environment, music come in with picture, becomes one

part of the environment.

The third example would be the cue every time they talking in the meeting
room. The music is just a soft low synth pad and some small electronic sounds,
but it adds a clean, cold, high- technique feeling to the environment very well.
This cue appears almost every time they talking in the meeting room of the

human base. It creates such difference between beautiful nature environment



and cold, iron human base.

Give emotion to scene (commenting)

This function appears very often in films generally. So, it works a lot in
this film, too. The basic idea of this function is using music rendering a
mood to the scene, give emotional information to audience about what's
the story going on. For instant, in this film, the most obvious cue of this
function is "The distraction of Hometree". (01:44:33- 01:48:16) when
Hometree down, Na'vi people's crying and shouting, the music creates a
tragedy mood to the scene. Then, when it cuts to Na'vi people immigrating,
the music gives a sad and hopeless feeling to the picture.

The next important example would be "Become one of the people”. The
music is so touching and moving, just makes you to cry when Jake going
through the ceremony that he finally won his position among the people,
becoming one of Na'vi (01:19:35-01:24:36). The music emphasizing the
emotion in the picture, and rendering a very touching mood to bring
audiences tear, and it works really efficient.

Then, the moment when Jake gives his speech to Na'vi people, music
raise audience's emotion again and again, cheering everyone. This cue
"Gathering all the Na'vi clans for battle" is one of my favorites, because this

cue works so well. Every time [ watching this part of the film I feel so
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moving and cheering, then I find that it's the music makes me feel that

way.

Underline score

Underline score, another very common and important function in film
music. Underline score contain a big range of functions, most important
two are "underline action" and "underline audience reaction".

A very good example of underline action in this film would be the cue
"Chasing" (00:27:08-00:31:05). Jake leaves his team and start play with
the big rolling flower. Suddenly all flowers closed and a big animal appear.
The big animal run back to its grope, but the real danger appears, the giant
tiger. Then the tiger start chasing him. The first part of the score functions
as enhance audience reaction by underlining the situation. The second
part is a very tension and fast cue (the chasing part). Function as an
underline action score. With many hit point. Create a tension feeling and
underline the chasing action.

Another example would be cue "Neytiri fighting with Quaritch", Music
start with Neytiri riding fast, fast percussion underline her fast riding
speed. Quaritch is going to destroy Jake’s lab. At that moment, Neytiri
appears and stopped him. During the fight, her tiger killed by Quaritch.

Music underlined the fighting with many hit point and a very tension

11



feeling.

Then, underline audience reaction is a little bit different. I will say cue
"Viper wolves attack” (00:32:08-00:36:21) is a good example. Music starts
when the viper watching Jake. Then the viper is going to kill Jake.
Suddenly, a seed of soul tree floats in sight and stops on her arrow. At
first, percussions give a feeling of dangerous to audience. And then the
strings crescendo is create a tension emotion for the viper attacking. When
the soul seed appear, music change and tell audience that situation is
changing, she will not attack him. Music dragging audience reaction all the

time and enhance their feeling.

12



* Specific Analysis:

Orchestration

“Once the music has been written, it must then be arranged or
orchestrated in order for the ensemble to be able to perform it. The nature
and level of orchestration varies from project to project and composer to
composer, but in its basic form the orchestrator's job is to take the music
written by the composer and "flesh it out" into instrument-specific sheet
music for each member of the orchestra to perform.”+

James Honor is a piano player. Usually, he find motive and write music
on piano, then orchestrates it to a full orchestra; sometimes he also
directly write orchestra on paper. In this project, he is the main
orchestrator; team with Nicholas Dodd, Jon Kull, ].A.C. Redford and Gary K.
Thomas doing the orchestration together.

He has already improvised and composed few scenes by piano before
any thing been written. While he composing, he think about he will adds
more non-orchestra instruments play non-orchestrally later. After finished
the orchestra part, they dubbed some synth and sample drum on the
orchestra music.

For example, James wrote this piano piece first (p 2-1). Then he

4Samuel Adler (1982, 1989, 2002): The Study of Orchestration.
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orchestrates it to the orchestra version (p 2-2) and records it.
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p2-1 Jake’s first flight (part) - piano version

Through my analysis, I found that he use piano to get all the important
parts of the music such as melody, harmony, tempo, rhythm and main

background movement.



In this example, part of one of the most beautiful sound track “Jake’s first
flight”, we could see he written down all harp’s movement, which is the
main background movement. Then, in the piano version, we cloud also find
the melody and harmony, which played by strings later in orchestra
version.

Then things that haven’t written in the piano version are male voice,
piccolo and percussion. The voice and piccolo are just effects, outside the
main body of the music. The percussion is one important part of the music.
As a composer, we all know that if we already have the tempo, time
signature and rhythm, we could dub some percussion or drum on the track
easily. So I think, he already has how the percussion plays in mind. After

orchestration, he records the percussion and dubs it on the orchestra.
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Jake's first flight (part)

James Horner

transcirbed by Xueran Chen
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Themes

“In music, a theme is the material, usually a recognizable melody, upon
which part or all of a composition is based.”>

James Horner used several themes for this movie, they appear in different
kinds of scenes, work as different functions. Those are three themes that
he used a lot in this film. There are other themes like “become one of the
people” theme, “Jake’s first flight” theme and so on, but they are not been

used so often than these three.

Main Theme
9 D) —= te - T = B - ]
GE/= H H H H H H H !
9
#‘i‘:‘:ﬁ:‘:‘:‘:‘:‘:‘i‘:‘:ﬁ:‘:‘:ﬂ
)
Tragedy Theme
. | | | i i - i'ﬂ | | | } i - ii
Victory Theme
f) | | |
& . = I E A R i

5 Drabkin, William (2001). "Theme". The New Grove Dictionary of Music and Musicians, second edition,
edited by Stanley Sadie and John Tyrrell. London: Macmillan Publishers.
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Development

“In classical music, musical development is a process by which a musical
idea is communicated in the course of a composition. It refers to the

transformation and restatement of initial material, and is often contrasted

with musical variation, which is a slightly different means to the same end.

Development is carried out upon portions of material treated in many
different presentations and combinations at a time, while variation
depends upon one type of presentation at a time. In this process, certain
central ideas are repeated in different contexts or in altered form so that
the mind of the listener consciously or unconsciously compares the
various incarnations of these ideas.”®

James Horner developing themes in different ways; rendering different
color to the melodies to achieve different functions of the music. There are
tons of different developments James did. [ will choose few examples from

them and explain how I understand his developments.

Main Theme Development
The “main theme” has been used everywhere in the film, a big
percentage of music are using the main theme. Here are two example of

the development of main theme.

6 Benward & Saker (2009), Music in Theory and Practice: Volume II, p.138-39. Eighth Edition. ISBN 978-0-
07-310188-0.
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The first main theme development is when after Neytiri teaching Jake
about what is an Ikran and start flying with it. When Neytiri start to fly, the
music change big and glorious which function as creates a mood that
indicates audience “this is really awesome!” The music using the main

theme, but develop to be very freedom, has the feeling of flying.

Main Theme development 1
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The second example would be soundtrack “become one of the people”.
The music starts with the song’s theme. When Nytiri and Jake swim in a
river during a beautiful night, music turns to main theme but develops into

a very subtle and romantic way.
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Main Theme development 2
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The first example of developments of “Victor Theme” would be part of

cue “Attack! Warriors!” When Jake diving to attack the enemy, brasses play
the victor theme out. This development gives the melody a lot of energy

Victor Theme Development

and power.

Victor Theme devolopment 1
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J
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This theme melody could also adds magnificent feeling to scene by the
following development. Jake following Neytiri to sees her Ikran, this theme

punching in when it cuts to the image of the huge Hometree.

Victor Theme development 2
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Production

James Horner said that Avatar has been one of the most challenging
projects he has ever been involved with, and he has never worked so
closely with a group of musicians as he did on this film. They spent past
year doing the mockup, editing the music as he writing and orchestrating
the music each day. As the music develop with the film together, it allowed
them give Cameron a facsimile of what his music sounded like against his
film.

Avatar music team is definitely a huge music team. Their works can be
defined into six subjects: composing, orchestrating, recording, mixing,
editing and sound design (music). There are tons of great musicians

involved in this project. James said he could never have accomplished
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creating and producing almost 3 hours music without their unique and
astonishing talents.

There are three main persons in this project: James Horner
(composer/orchestrator/conductor) Simon Rhodes (music mixer / music
recordist) and Simon Franglen (electronic music arranger)

To compose for this huge project, traditional method of composing
seems unreliable. James Horner took on a more experimental approach
with this project than he normally would. “I didn’t rely on a written score
for large parts of the film,” he says. “Instead, | improvised much of the
score against the picture. There was no orchestra involved until the end —
just me playing the parts into the film, using an electronic instrument or a
piano. I find myself trying to move slowly away from writing conventional
orchestral music, incorporating other instruments into my scores that
don’t necessarily play orchestral music.” He uses Sibelius to notate what
he has written and gets it to the copyists. Which makes the work clearer.
After finished a cue, he will send score and sequence to Franglen.

After they generate a tempo map from Horner’s cues, Simon Franglen
mocks up the non-synthetic elements (which will be later replaced by the
orchestra), and then uses a range of plug-ins to lay down the score’s
electronic and rhythmic elements to achieve the otherworldly textures of

Horner’s vision. Franglen also using BFD2 and other virtual instruments
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working in this project instead of 2 tons of equipment's, which he normally
would. After his arrange, he leave the session to Rhodes.

Scoring mixer Simon Rhodes using protools blending the score’s
synthetic and orchestral elements. “Because of the way James is working,
much of what he’s creating is being recorded, but not written down,” says
Rhodes. So, we know that some parts of the music may improvise by
musicians instead of written down note by note. Because there are too
many tracks (more than 450 tracks in a 9 minutes cue), they use three Pro
Tools machines locked by Satellite Link and synced to picture through
Video Satellite LE. So they won’t worry about the huge amount of track
numbers and size. Then, to make this mixing possible and easier, Rhodes
mixes the project in 5.1 surrounds on a big console instead of directly
mixing in protools.

This is the basic idea of how this big team rolling. Of course, the real

situation should be much more complex.
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* Music Editing

In film music, the concept of music editing is slightly different from any
other music production process.

The role of the Music Editor in film has certainly changed over the time.
Computer technology and software development has blown the doors
open for what is possible when it comes to editing music. 50 years ago
they didn’t have access to the movie on video or hard drives so after the
music spotting session the music editor would do a scene by scene
breakdown or “timing notes” In today’s world they have the film at their
fingertips through digital media and can lock in sync to a vast array of
synthesized sounds, making the timing notes superfluous for the
composer, although the music editor might still keep rough notes to keep
track of subsequent changes in the film as the post-production process
continues.

The music editor will monitor the completion of the score and attend all
recording sessions. When editing changes take place that affect scoring, it’s
his task to keep the composer informed and make the appropriate
revisions to the cue breakdown. The music editor may run the cueing
system, which the conductor uses to maintain visual and audio sync while

recording. Once the music is recorded the music editor will synchronize
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the tracks with the picture and may be responsible for editing cues to
accommodate changes made in the film after scoring. After the final mix or
dubbing process is complete, he or she will be responsible for delivering
cue sheets used for calculating royalties.

Jim Henrikson is the main music in this film. He has since built a long
and distinguished career. From Willow in 1988, he has faithfully worked
with James Horner.

In Avatar project, instead of let the composer writes 3 hours new music,
music editing will not only reducing composer’s work but also makes the
music more efficient and creates some connection between scenes that
have relationships. The most obvious editing job we can see are

“repetition” and “using existed material to create new music”.

Repetitions

One of the most effective ways of editing is “repetition”, which means
reusing an existed cue in another place in the film. This method would
reduce composer’s work by reducing the length of the music he or she
should write. The repeating music would also create some connections
between scenes. This technique has been used in TV serials very often,

since it’s impossible to create so much new music to satisfied TV shows.
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Composers and music editors always using the same music repeating or
edit it to fit the new scene.

In this project, Jim Henrikson use this technique several times to
reducing James Horner’s work and also achieve other functions.

For example, He put the soundtrack “Pure spirits of the forest” at
(00:08:17-00:09:40), when Jake follow Norm go into the lab, and saw his
avatar there. This track is originally write for (00:37:07-00:47:22), when
the pure spirits of forest landing coming from the air and landing on Jake's
body. Creates a purely beautiful, subtle and fantastic feeling to the scene. I
think the Jim inserted this cue here after every important cues finished by
James. He put here for three reasons. First, this scene is the first time Jake
saw a avatar. And the music should add a fantastic feeling to how amazing
is this thing. Then, it creates a connection between when he saw this body
first time and when he uses this body travel in another beautiful world.
Third, the music here fit the picture very well and enhanced audience’s
feeling.

Another example would be the cue “Report to the colonel”, used in
(00:50:08-00:51:00) and (00:54:03- 00:54:35). These two scenes both are
about Jake talking with Quaritch in human base meeting room.
Instrumentations are low, deep, dark synthesizer pad combine with some

high pitch soft electronic textures. It creates a clean, cold, high- technique
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feeling to the environment. So, since the two scenes are at same place and

same characters, Jim repeating the same cue to add the continuity to them.

Every times when the night jungle scene appears. (01:03:15- 01:03:45)&
(01:21:35- 01:21:50) the music is very gentle and romantic, harp play
arpeggios, strings play harmony and flues play the theme melody. It
represents a beautiful jungle night in another world. Adding fantastic
feeling to the scenes. Also, because these two scenes are both describe
romantic experiences Jake had with Neytiri, the music connects them
together and creates a romantic mood.

There are more repetitions of music in this film, and all of them have

good reasons and work perfectly.

Using existing music material to create new music

The concept is similar to repetition. First, is to create connections and
recall emotions. Second, to avoid writing and recording additional music.
The difference is this technique is using existing steams or single
instruments to create a new cue through editing.

For instant, (01:32:20- 01:33:36) Music comes in while Grace talking
about the amazing world of the trees. Strings play very soft, using the

melody of pure spirit. It’s the same recording from the track “pure spirit”.

But in this scene, the music editor only use the strings steam. This music



has been made in order to describe the subtle and beautiful world which
Grace talking about. Recall the picture of amazing avatar world to
audience’s imagination. Add imagine through music to give audience
imagination about what Grace talking about.

The most important example would be the cue “Distraction of
Hometree” has been used twice at (01:46:45- 01:48:44) & (02:17:36-
02:19:12). The materials are the same, but different arrangement and
mixing. They both have the same string background, brass tragedy melody,
and percussions. At (01:46:45- 01:48:44), starts with a woodwind solo,
then more than two women vocal singing at the same time. At (02:17:36-
02:19:12), the music starts with brass play tragedy theme melody for
many times. Then, the female vocal comes in, but only one voice. Both cues
represent Na'vi’ people’s tragedy, losing the war and people are dying. The
editor use the same material to makes two cue sounds very similar,
creates connections between them. And recall the tragedy image last time
Na’vi people had. I think these two cues are the best using of this
technique in this film.

There are much more example of this technique in this film. Using
existing music material to create new music would not only save time and

money, but also achieve great effect.



Source music

Source music refers to music in a film that is part of the fictional setting
and so, presumably, is heard by the characters. It can be background music
or be produced by characters themselves as part of the plot. The opposite
of source music is underscoring, which is music heard by the viewer (or
player), intended to comment on or highlight the action, but is not to be
understood as part of the "reality" of the fictional setting.

In movie Avatar, because of the period and location of the story is in
another completely different world, and the source music should be part of
the fictional setting, something original from Pandora. It couldn’t be the
normal instrumentation and the things that they don’t have in that planet.

To achieve this goal, James Horner found that, Na’vi people always
singing. So choir would be the most important instrument in source music.
Then, we could see, at (01:55:33- 01:55:57), Na'vi people are chanting and
singing in choir. This is very typical source music; the sound is one part of
the setting, produced by the people in pictures.

Then at (01:22:41- 01:23:05), when Jake connecting the tree of soul,
audience could hear the source music of ancient Na'vi people are singing.

Another great example would be at (00:47:21- 00:48:35), the native
music sung and played by Na'vi people. In the music, except the voice,

there is also some percussion.
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The idea of source music in this film is to create Na'vi people’s native

music and songs. It’s a big challenge but James Horner did really great job.
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