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Conservation Issues Surrounding the Zapruder Film, by Jay Grimm 

 

 

The Zapruder Film contains some of the most widely-known imagery from the 20th Century.  What are 

the physical characteristics of this important historical document and how can it be preserved ?    

 

Background and the Fabrication and Processing of Film Stock 

 

The film stock that Abraham Zapruder used to create his famous movie was Kodachrome II 8 mm Safety 

Film, manufactured by Kodak at its Rochester, NY plant in 1961, which can be ascertained by an edge 

print embedded within it. 1   In very general terms, this film consists of two layers: a thicker base, on top 

of which the imagery is carried.2   

 

The base layer of Kodachrome II Safety Film is a transparent plastic made of cellulose triacetate (CTA).3   

Cellulose is a very common organic compound (it has been called the most prevalent polymer in the 

world), with the chemical formula C6H7O2 (OH) 3.  From a chemist’s point of view, the three hydroxyl 

(OH) groups form bonds, making cellulose quite strong and resistant to heat and water.  Furthermore, 

the crystals that these molecules form are parallel to one another, resulting in long thin chains that give 

the substance great flexibility.4  Cellulose is commonly found in plants, where it strengthens cellular 

walls, giving them the ability to remain upright.   

 

In addition to being relatively insoluble in water, as well as resistant to heat, the thin molecular 

structures of cellulose make it translucent.  Discovered in the 19th Century, it is unsurprising that, given 

these properties, as well as its ubiquity, cellulose became the basis for some of the earliest man-made 

plastics and remains to this day an important substance in a wide range of industrial applications.  

However, on its own, cellulose is not capable of providing a suitable plastic base for motion picture film 

and must be subjected to chemical changes in order to be used for this purpose.  The earliest film stocks 

for motion pictures were created with cellulose nitrate.  Although very malleable, cellulose nitrate is 
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extremely flammable and, in fact, a form of it was used to blast rocks during excavations in the 19th 

Century.5 While the film industry continued its use in film stocks until the mid-1950s, it was widely 

recognized to be dangerous and unsuitable for amateur use.  Cellulose diacetate began to be used in the 

early 20th Century to make “safety film”, so-called to indicate that it did not contain cellulose nitrate.  

After World War II, cellulose triacetate came into use, and this is what comprises the supporting layer in 

Kodachrome II 8 mm Safety Film. 

 

Cellulose triacetate is created through the process of acetylation, whereby the hydrogen atoms in the 

hydroxyl groups of the cellulose are replaced by a more complex molecule, transforming cellulose into a 

substance whose thread-like fibers can be spun and then melted and cast into sheets of film.  

Acetylation is a chemical reaction between cellulose and acetic acid.6  One very simplistic way to 

describe the process is that acetylation, by removing the strong hydrogen bonds in the hydroxyl groups, 

transforms the relatively inert cellulose molecule into something more volatile, and the new substance 

can be melted, manipulated and then cooled into an immensely useful product.  Unfortunately, this 

comes with an important tradeoff:  the formidable cellulose molecule becomes much more prone to 

chemical breakdown. 

 

In the 1960s, Kodak was the dominant company producing film for consumer use in the United States.  

In their plant in Rochester, New York, they would take cellulose, probably in the form of wood pulp7 or 

perhaps cotton seeds, and subject it to acetylation.  The resulting fibers were then spun in large spinners 

and the resulting long thin white strands were then put into crucibles and melted.  The gooey matter 

was then extruded into long thin sheets and cooled.  At this point, the most extraordinary part of film 

production occurred:  photosensitive materials were placed on top of the CTA, where they would 

remain until the user exposed them to light using a camera, and the film was developed.  These 

materials consisted of silver halide, the raw material of which is silver bullion which were held in place 

on surface of the CTA by gelatin, produced from animal byproducts, often beef bones. 

 

The history of photography consists of a number of pioneers who, through experimentation, eventually 

found a way in which to harness the light sensitivity of silver halides to create images.  When exposed to 

light, silver halides undergo a chemical reaction, which makes the photographer able to then develop 
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them into a positive or negative image (depending on the process).  The sensitivity of silver halides is 

such that small variations in light will cause different amounts of reaction, making it possible (after much 

trial-and error), using a camera with a lens that controls the exposure, to create pictures that faithfully 

reproduce scenes in two dimensions in much the same way that the human eye perceives them.  

Experimentation in photography began in the 1820s, and by the 1960s, the process had become quite 

sophisticated.  But on a basic level, at least until digital photography was invented, all photographs were 

created in a similar manner:  small amounts of silver halide crystals are dispersed in a layer of gel 

(properly called a colloid, but commonly referred to as an emulsion) on some sort of support, and then 

exposed to light.   

 

Over time, the efforts of inventors, entrepreneurs, scientists and hobbyists in many countries created 

the ability for the average citizen to take snapshots, and even color home films were within reach for 

amateurs who had some means.  By the 1930s, Kodak was marketing Kodachrome film, which 

incorporated multiple layers of emulsion that reacted with different dyes during processing.   

 

Kodachrome film consists of multiple layers of gelatin emulsion on a strip of CTA. The film itself was 

encased in a plastic cartridge with spools that allowed it to be run through a standard camera.  Zapruder 

actually began exposing the film to light at some point in early November, 1963, shooting a few scenes 

of his grandchildren, and then, in preparation for filming the visit of President Kennedy on November 

22, he took a few shots of his employees in Dallas.  After he filmed the assassination of JFK, he sought 

out the Secret Service and the film was quickly processed at Kodak’s Dallas plant.   

 

Although the processing of color film is quite complex, Kodak was able to 

create machines where trained employees could quickly process large 

amounts of these films  (at left,  the Kodachrome processing machine at 

The Color Place in Dallas, Texas)    A very basic way of describing the 

development is that the film is subjected to a succession of chemical 

washes which remove the various layers of emulsion and convert the 

exposed silver halide crystals to metallic silver.  The development of the various layers of emulsion is 

done in steps, allowing the various colored dyes to be attached to the support without bleeding into one 

another.  “Color couplers” in the processing fluids react with the silver halide and create colored 

particles (dyes)  which attach to the support and the rest of the fluid quickly evaporates; there is a 
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separate emulsion layer for each primary color, which, in printing film are cyan, magenta and yellow.8  

All of this needs to be done in a very exacting order, under controlled conditions for very specific 

amounts of time.  In the case of the Zapruder film, this was accomplished successfully, a testament to 

how well Kodak’s facility and employees routinely performed. 

 

The end result of the development is a series of dyes that sit on top of a strip of CTA.  While the original 

emulsion layers that held the silver halide crystals in place are removed during processing, there is a 

new emulsion layer present: that which contains the dye.  While Kodak’s color developing process 

remains proprietary, searches of patents registered to the company, as well as general literature about 

color film strongly suggest that the dyes consist of indoaniline and azomethine9, synthetic organic 

compounds with many industrial uses, which were fixed to the surface of the CTA film in an emulsion 

layer of gelatin. 

 

Films like the Zapruder are termed ‘reversal films’, where the actual image that the viewer sees sits atop 

the transparent base.  Unlike negative film, which is also transparent, reversal film is the end product, 

which is put through a projector in order to be viewed without any additional processing.  Despite the 

rather vigorous process of development, where the support is subjected to a number of potentially 

harsh chemical reactions, color movie film produced using Kodachrome II 8 mm stock can be expected 

to provide a product that can be viewed for many years, retaining brilliant color and clarity. 

 

Issues of Condition of the Film: The Cellulose Triacetate base 

 

What prospects for long-term survival do the physical characteristics of the Zapruder Film dictate?   

 

As outlined above, the Zapruder Film, in its current state, largely consists of a strip of CTA, to which 

colored dyes are held in place by a thin layer of gelatin. Since the bulk of the film consists of its CTA 

base, that is the area of most concern.   CTA is known to be unstable, and researchers have determined 

that  “… the problem is basically one of hydrolysis and liberation of free acetic acid.  This, in turn, 

catalyses further hydrolysis of ester groups and also promotes hydrolysis of the cellulose chain itself 
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with resulting reduction in degree of polymerization”10  In laymen’s terms, this is very bad for the long-

term survival of the film.  Hydrolysis is a ubiquitous chemical reaction whereby moisture breaks down 

chemical bonds.  As mentioned above, CTA is created through acetylation, where acetic acid is added to 

cellulose.  Hydrolysis reverses this process with devastating results, causing the acetic acid molecule to 

separate from the cellulose.  Like a snowball rolling down a hill, the process is ‘auto catalytic’ and no 

longer needs any outside stimulus such as hydrolysis to continue. Even when hydrolysis continues, de- 

acetylation is sped up by the presence of acetic acid molecules (it ‘catalyzes further hydrolyses of ester 

groups’…i.e., other bonds between the acid and the cellulose). Not only does the CTA begin to fall apart, 

the acetic acid, freed from its bonds with the cellulose molecules, encourages hydrolysis of the cellulose 

itself and the normally stable substance beings to disintegrate more quickly than it normally would. 

 

This process by which CTA undergoes hydrolysis and disintegrates is called “vinegar syndrome”, so-

called because the smell that this process gives off is exactly that of the smell of vinegar, which is not 

surprising as acetic acid is a major component of vinegar.    Over time, because the molecular structure 

of the CTA and the cellulose within it decays, the film loses its ability to lie flat, and later becomes brittle 

(in the parlance of conservation it loses its plastic properties and dimensional stability),  the emulsion 

containing the image begins to flake off and the film itself can easily break.11  The timing varies 

depending on the environmental conditions under which the film is stored, but at room temperature, 

with the relative humidity at 50%, acetate film can be expected to last about 50 years before the onset 

of vinegar syndrome. 12 

 

CTA is ‘hygroscopic’, defined as an object that is sensitive to changes in relative humidity.  Barbara 

Appelbaum gives a good explanation of this sensitivity:  “…If the air in a room is holding only a small 

percentage of the moisture that it is capable of holding, [the object] will ‘want’ to pick up moisture from 

its surroundings; if the relative humidity is very high it will not do so and will, in fact, be close to ready to 

give some up.”13  Since cellulose is an organic compound found in most plants, it stands to reason that it 

would be responsive to changes in temperature and humidity.   
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Fluctuations in relative humidity (RH), as well as exposure to high levels of RH would speed up the onset 

of “vinegar syndrome” in the Zapruder Film.  This makes perfect sense: hydrolyses is the process by 

which water insinuates itself into the molecular structure of a compound, and high RH means that more 

water molecules are present, while a fluctuating RH means that the hydroscopic CTA would be prone to 

an accelerated exchange of water with the air around it.  Furthermore, RH fluctuations are usually 

caused by changes in temperature.  An increase in heat would also catalyze the process of de- 

acetylation. 

 

Furthermore, being hydroscopic, the cellulose itself would change shape in response to shifts in RH.  

Thus, even if the CTA wasn’t inherently unstable, the very stable cellulose ingredient would tend to 

become distorted over periods of time when RH fluctuated. 

 

Kodak was well aware of the problems with the CTA base of its films and 

took measures to mitigate them.  For example, the film itself was shipped to 

retail stores and then sold to customers in a sealed foil container, as can be 

seen in this photograph.  This packaging creates a microclimate, insulating 

the film from changes in humidity.  Furthermore, the company and its 

retailers would have taken care to keep the product in relatively stable 

environments.  Thus, until Zapruder removed the film from its packaging, we 

have to assume that it was not undergoing any significant degradation.   

 

I have not been able to determine when Zapruder acquired the actual film he used on the day of the 

assassination.  He bought the camera in late 1962, so presumably he did not buy any 8mm film before 

then.14 He had started exposing his roll of film the weekend before, taking pictures of his grandchildren 

playing, and it seems likely that he loaded the camera with new film then.  At any rate, at some point in 

1963, Zapruder’s film was removed from its protective foil packaging and the inexorable process of 

decay started at that time.   

 

In the days after the assassination, the film was developed and copied.  After many screenings, the 

camera original, along with three first-generation copies was sold to Time, Inc. the publisher of Life 

magazine.  By 1974, the legal obligations of ownership of the film proved to be too great for Time, and 
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they gave the film back to Zapruder’s heirs.  Three years later, the Zapruder family transferred the film 

to the National Archives, and eventually the Federal Government acquired it.  The receipt from the 

National Archives specifically mentions that the film would be stored “under secure and proper 

temperature and humidity conditions.”15 

 

Thus, from 1963 – 1977, approximately 13 years, the Zapruder Film was potentially exposed to 

fluctuations in RH, as well as temperature.  Presumably, Time, Inc., an organization with vast resources, 

great expertise in the storage of film and every incentive to keep the object safe from deterioration, 

provided a suitable environment to store the film.  In the three years that the work was with the 

Zapruder heirs, it may not have been stored in ideal circumstances, but again, it seems likely that they 

put it in a safe place, such as a bank vault, where it probably did not get exposed to overly harsh 

conditions. 

 

From this perspective, it would seem that the CTA base of the film should be in fairly good condition.  As 

mentioned above, such films usually don’t start to suffer from “vinegar syndrome” for about 50 years 

under normal conditions.  Furthermore, the process is slow at first and speeds up as greater 

concentrations of free acetic acid build up.  The film was out of its foil wrapping for about 20 years until 

it was placed with the National Archives, and even those first twenty might not have been that bad.  In 

1997, the film was photographed frame-by-frame in order to make a digital copy and during its time at 

the National Archives, the Zapruder family did allow outside parties to occasionally make use of the film.  

No mention was made at that time that the film base was deteriorated or in any way incapable of 

holding the emulsion intact.16  It would appear that in regards to the CTA base, the Zapruder film has 

thus far survived.   

 

According to established conservation practice, the film is kept in below-freezing temperatures at 30% 

relative humidity.  When it needs to be accessed, it is gradually brought up to room temperature over a 

few days to shield it from the shock of sudden temperature shift and to prevent excessive condensation 

to collect.  The film is stored in a plastic sleeve to further minimize the possibility of damage from 

condensation.17     
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“In this Oct. 22, 2013 photo provided by the National Archives, a technician opens a 

canister containing the Zapruder film recording the assassination of U.S. President John 

F. Kennedy in Dallas, during an inspection of the media at the archives in College Park, 

Md. This original is housed in a cold-storage vault, where conditions are kept at a 

constant 25 degrees Fahrenheit and 30 percent relative humidity.” (AP Photo/National 

Archives, Richard Schneider) (dallasnews.com) 

 

As would be expected, the conservation staff at the Archives inspect the film periodically to insure it is 

as stable as possible.  This photo shows the film beside a device to measure possible shrinkage, one of 

the many problems suffered by CTA over time. 

 

 

“This Oct. 22, 2013 photo provided by the National 

Archives shows a reel of the Zapruder film recording the 

assassination of U.S. President John F. Kennedy in Dallas, 

during an inspection of the media at the archives in 

College Park, Md.” (AP Photo/National Archives, Richard 

Schneider) (dallasnews.com) 

 

 

 

 

Emulsion  

 

The Zapruder Film is largely made up of hydroscopic CTA, but its gelatin emulsion is also a crucial part of 

its physical makeup.  The gelatin used in creating film is derived from animals, usually from the by-

products of butchering cows for meat.  The skin, bones and tissue of the animal is soaked in hydrochloric 

acid to separate the desired gelatin from the bones and other inert substances, and then it is neutralized 

http://photographyblog.dallasnews.com/files/2013/11/JFK_The_Zapruder_Film.21.jpg
http://photographyblog.dallasnews.com/files/2013/11/JFK_The_Zapruder_Film.11.jpg
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with a soak in a both mild and then strong alkali solution.  The result is a flexible, transparent substance 

that will not dissolve in the various chemicals used in development in which dye can be suspended.  On 

a molecular level, like CTA, gelatin occurs in long thin chains.  Gelatin is considered ‘amphoteric’, which 

means it can behave as both an acid or a base.  It is thus a perfect substance for making film, versatile 

and stable.18  

 

As might be expected, over time, innovations in creating color film meant that the emulsion of the 

Zapruder actually consists of numerous layers…a topcoat that protects the actually layers of dye and a 

backing layer that protects the base; three separate layers of gelatin holding the three different colors, 

as well as a ‘subbing’ layer that attaches to the CTA base.  All are made of gelatin, so are being 

considered together here, although the subbing layer is thought to also contain a mixture of CTA as well 

as cellulose nitrate.  Kodachrome film is made through a proprietary process, so the exact make-up is 

not known for sure.  As noted above, CTA is not ideal from a conservation viewpoint; cellulose nitrate is 

way worse.  The amount of it is not large, if it is there at all, so won’t be addressed here. 

 

Consisting as it does of animal byproducts, gelatin is hydroscopic as well.  Thus, just as like the CTA base 

of the film, shifts in relative humidity would be damaging to the gelatin layer.  However, gelatin is much 

more stable than CTA, and much more flexible, so the danger in fluctuating RH would be much more 

noticeable in the CTA base than in the gelatin.  Exposure to extremely high RH, however, would be 

devastating.  At a certain point, excessive moisture causes gelatin to ‘flow’.  A layman might refer to this 

as ‘melting’.  This term is not quite correct, as melting refers to when crystalline substances change into 

fluids.  But the result is the same: the gelatin no longer holds the dyes in place and the image is 

destroyed.19  

 

Much more of a threat to the gelatin layer is the presence of acid, which in the parlance of chemistry is 

termed a “high pH”.  As discussed above, as CTA breaks down, acetic acid is released, which causes this 

exact situation.  The amphoteric gelatin consists of both amino groups, which are less acidic (base) and 

carboxylic groups, which are more acidic.  Being exposed to a high pH causes the amino groups become 

positively charged, meaning that they lose electrons.  In this more volatile state, the coiled amino 

groups, repel the coils of the carboxylic groups and both become unwound.  The overall effect is that the 
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gelatin begins to swell, as moisture invades the empty spaces caused by this unwinding and separation 

of the two groups.  From a conservation standpoint, this further complicates efforts to preserve films, as 

not only does the base of the film lose flexibility and shape as it decays, and not only does this 

compromise the adhesion between the base and the gelatin layer, but the gelatin layer itself beings to 

fall apart.20 

 

Thus, the fate of the emulsion is largely dependent on the fate of the CTA in most cases.  As previously 

discussed, it seems very likely that ‘vinegar syndrome’ has not yet started with the Zapruder Film, and 

thus the gelatin layer of the object is probably in much the same state as it was in 1963. 

 

DYE 

 

While the three dyes present in the Zapruder Film, cyan, magenta and yellow, make up a tiny fraction of 

the overall makeup of the actual film, they are equally as crucial to its usefulness as a historical 

document.  As described above, when Kodak processed the Zapruder film, the company exposed the 

silver halides contained in the emulsion to a series of fluids, which reacted and combined to form 

colored dyes.  While it is not known for certain what the exact chemical makeup is of the dyes Kodak 

used in processing the film, it is widely assumed that indoaniline and azomethine, synthetic organic 

compounds, were involved.   

 

Throughout history, people have known that dye is susceptible to fading.  It has been a particular problem 

with color photography, where uneven rates of decay of the various dyes cause very noticeable 

distortions.    Fading can occur both as a result of being exposed to light, which is a photochemical 

reaction, and during “dark keeping”, i.e. chemical reactions that are not caused by light, but rather 

inherent instabilities within the dye.  While color prints can be exposed to hundreds of hours of light in a 

single year of being exhibited, motion picture films usually do not suffer from overexposure to light.  

Although the light of a movie projector is quite intense, each frame flashes by in the blink of an eye; each 

frame of the Zapruder Film represents 1/18 of a second of action.  Thus, even if the film was viewed 1,000 

times, it would equal less than a minute of exposure to each individual frame.  From the beginning, the 

film was seen as a valuable source of revenue, which was to be protected.  Time, Inc. owned three ‘first-

generation’ copies of the film, which it bought from Zapruder along with the original.  It seems reasonable 
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to assume that when copies were made, and when the film was screened internally, the camera-original 

was not always used.  It is very doubtful that light exposure has posed a risk to the film. 

 

Fading during dark-keeping, however, is a real threat.  According to Charleton Bard, and his co-authors, 

all of whom worked at Kodak in the 1970s, “The chemical reactions involved in the dark fading of 

photographic dyes are primarily hydrolytic and oxidative-reductive.”21  Hydrolytic is the process of 

hydrolysis, the reaction that causes the breakdown of CTA, mentioned earlier.  Oxidative-reductive 

refers to a chemical process whereby molecules change through the exposure to oxygen.   As the case 

with gelatin and CTA, the disintegration of chemical bonds causes dyes to fail to be as useful as was 

intended by the creator of the film.  Time, as always, is the enemy, as are, again, humidity and 

temperature. 

 

On a molecular level, it is the disintegration of the bonds between molecules that causes dyes to fade.  

As these bonds break, either because of hydrolysis or when reacting with oxygen, the wavelengths of 

light that they absorb and reflect changes, and the human eye perceives their color differently.  Like the 

other components of the film, these dyes are hydroscopic, and thus fluctuations in temperature and 

humidity hasten this process.  Kodak and other film manufacturers were well aware of the problems 

with fading in their products and devoted considerable resources to create more stable dyes.    

Unfortunately, the various manufacturers, worried about damaging their brands, kept a lot of this 

research to themselves, so the task of determining how long the various dyes in Kodachrome II film can 

be expected to last is more difficult than it should be.   However, of the various types of color films in 

use in the 1960s, Kodachrome is one of the least susceptible to dark fading.  This is because of the 

manner in which it was processed.  Unlike other film stock, the dyes are not in the emulsion when the 

film is being shot, but rather are created by color couplers during its development.  Thus, almost no 

unreacted color couplers remain on the film after it has been processed, which is a problem in film 

where these couplers are initially placed in the emulsion.  Inherently unstable, unreacted couplers will 

cause stains on the film over time and can severely affect the image layer of the film.22 

In one test, which attempted to predict how long the dye in Kodachrome film would last before 

beginning to fade, the film was exposed to 144 degree Fahrenheit temperature in order to mimic the 

effects of time.  This “accelerated dark fading test” revealed that the yellow dye in the film is the most 
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unstable and that it would last less than a year under these harsh conditions.  In another instance, 

Kodak’s own research suggested that it would take between 21 and 50 years for the dyes in 

Kodachrome II film to fade by over 10% when stored at 75 degree Fahrenheit temperatures and at 40% 

RH.  23 

 

The Zapruder Film, of course, was out in the world for under twenty years before the National Archives 

began to look after it, and it is assumed that Time, Inc. as well as Zapruder’s heirs looked after it with 

great care.  Nonetheless, given the inherent instability of the dyes used in color film, it seems very likely 

that at least some fading has occurred, especially to the yellow layer, but many variables would have to 

be considered in determining to what extent.  For example, the freshness of the various processing 

fluids used by Kodak on November 22, 1963 would affect the stability of the dyes, and it is impossible to 

know what temperature and RH it was exposed to throughout its life.   

 

Conservators currently have a number of tools at their disposal to measure fading.  One common 

method is to use a spectroradiometer, which analyses the reflection of small beam of intense light 

shone on a very small part of the object.  The data are used to extrapolate the expected rate of decay of 

the dyes and to create a profile of the object’s current state for use as a benchmark when it is retested 

at a later date.  This technology was only beginning to be developed in the late 1950s and was not 

initially used in connection to the film.  So it really cannot be firmly established what fading, if any took 

place prior to its digitization in the late 1990s.  The digital version certainly does seem to have brilliant 

color, but some of that is no doubt due to corrections made during the process.   

 

Based on the amount of time that has passed since the Zapruder Film was developed, it seems very 

likely that it has faded, but using the above metrics, it is probably under 10%.  The Image Permanence 

Institute has a “Photo Storage Preservation Calculator”, which, when plugging in a temperature of 68 

degrees Fahrenheit and an RH of 45% yields a 50-year ‘Preservation Index’.24  Again, we really don’t 

know what conditions the Zapruder Film was exposed to, but given the inherent fragility of the dyes, it 

seems impossible that it is in the same condition as it was in late 1963. 
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Mishandling  

 

The film, of course, would have faced other threats to its condition other than from the decay of its 

various components.  Mechanical damage is quite common in motion pictures:  the film can get caught 

and snarled in projectors and people can break the film while handling it.  One fascinating fact about the 

Zapruder Film is that the film stock that Kodak created was actually 16mm wide.  The camera would 

expose one side of the film, and when it was finished, the photographer would remove the cartridge and 

flip it over, and the other side would then be exposed.  After the film was developed, the lab would then 

slice the film in half and splice the two lengths together.  In the case of Zapruder, he never flipped the 

cartridge.  All of the assassination sequence is contained on one side.  When he arrived at the film 

development lab, one of the technicians ran the film through the camera to expose the other side prior 

to development.  Afterwards, Zapruder wanted copies made, which was actually done at a separate lab.  

The original then came back Kodak to be cut in half.   One quirk of the Kodachrome II 8mm film is that 

the camera creates an image around the sprocket holes which is not visible to the viewer on a projector, 

as the device uses these holes to pass the film in front of the lamp.  Furthermore, when the film was 

copied, these images were not transferred, again, because the holes were needed to move the film 

along.  Thus, only the original contains this imagery, which by some calculation add over 20% more 

information to the film.  The digital copy that was made of the film in the late 1990s does incorporate 

this information. 

 

As was the case in its development, Kodak’s lab flawlessly sliced the Zapruder Film and delivered it to 

him without any problem.   Time Inc., however, was not as competent.  In the days after the company 

bought the film, Life magazine stopped its presses and created a special issue devoted to the 

assassination which reproduced several frames from the film.  In the course of editing, a technician at 

Life accidentally damaged the film while making enlargements and ruined 4 frames as well as damaged 

two others.  He then removed the ruined frames and spliced the two damaged ones together, making 

some repairs from the fragments.  Astonishingly the 4 frames were then disposed of, and thus their 

sprocket hole information has now been lost for good.25 
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After this mishap, no further damage has befallen the film, and it is now in the hands of some of the 

best educated and well funded conservators in the world. 

Going forward 

 

No cellulose triacetate-based film will last forever.  It is simply too unstable.  However, being kept 

frozen, in conditions of low, non-fluctuating relative humidity, will dramatically extend the life of the 

Zapruder Film in its current condition.  To what extent it will last does involve guesswork.  Experiments 

which try to mimic the effects of time on CTA in accelerated fashion have been conducted and 

conservators around the world pool their observations to try to answer this question.  The Image 

Permanence Institute suggests that at 25 degrees and 30% RH, the film will last for over 2,000 years.  

Another prominent author has stated that frozen film can last over 1,000 years.  Obviously, the film 

needs to be brought to room temperature from time to time to be inspected and used, but by the same 

token, digital copies can be made periodically which diminish the need to handle it. (It should be noted 

here that digital files are not indestructible either.   In the late 1990s, the then-Director of the national 

Archives stated  “Whenever any of the digital media in our custody show signs of deterioration, or 

whenever they reach 10 years of age, we recopy the records to new media.”)26  The hope is that 

conservators can preserve the film for as long as it is useful to the debate over the assassination itself 

and that some future, as yet uninvented technology might be created that will allow the Zapruder Film 

to be analyzed to yield new facts that might add to the understanding of what happened. 
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 John W. Carlin, “Records Everywhere but How Are They Going To Survive?”  The Record…, 1998 
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