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is illegible or badly indexed, then preser-
vation and acce.ss both f'ail.

Determining what is usable rests on
the -sele-ctor's an.alysis o{' research patterns
in the discipline.s that use the material.s.
How will the materials be used-lbr a
care{ul reading of the firll text, {br quick
teference consultation, to collect data, or
to be examined in close combination with
other items, as when an art historian com-
pare.s ten.s or hundreds of images? Will
use be lrerluent or inlrequent oier time?
Hear.y in the short term? Low in the long
term? Must the materials be immediatelf
available or can scholars tolerate a slower
retrieval rate?

there aworkable re{brmattinq method fbr
replacing the item with a cJpy that carr
serve the same uses as the orisinal? How
much ol'the inlbrmation contalned in the
original can be transf'erred to the copy? II'
we are talking about relbrmatting via mi-
crofilm, is the-item one whose coritent can

DIGITAL PRESERVATION
TpcHNor_ocy

Digital technology o{l'ers us the potential
to broaden preservation bec.ause ol its
ability to en[ance access to endangered
materials. But at the same t ime the;al id-
ity ofdigitization as a source oflong-term
preseruation is very much an open (lues-
tion. We know thal digital storage media
have a .short lif'e relative to microfilm, or
even relat ive to acid paper. We know
that soltware an.l harclwaie chanqe with
dmor-t lrightening speed, leavinf older

iterations behind and o{ten unreadable. It

security, we must ansure that we have the
most permanent analog version we can
achiev^e-this might be"the original item
it.sell, properly repaired and housed, or a
refbrmatted version on {ilm or other sta-
ble medium. Microfilm in long-term ar-
chival storage can continue to .serve fbr
centurie.s. After all, longevity and stability
are the hallmarks ot'piopeily made ani
.stored lilm.

version presents an accurate record ofthe

more legible, but this changes the {'acts of
what the original really wa^s at the time of'
scanning. Authenticity and accuracy in
representing the original are particularly
at issue where the original will be dis-
cardecl a{ier scanning. 

-

PnoouctNc VTRTUAL Corrns nnolr
Drcrut VERSToNS

and, ofcourse, in case ofaccidental Ioss or
change to the digital pre.servation ver.sion.



80/ LRTS . 40(1) o Certz

Should it ever be needed or desired, we
will have the analog version to rescan.

This model, which has been called the

els of resolution and accessing mecha-

Selection decisions must be made with

preservation will work in a digital environ-

then push the technologlz in those direc-
tions. As what is available on the techno-
logical side continues to change, we will
broaden- the.range of materiali appropri-
ate to select fbr preservation throufh digi-
tization.

CAsE STUDY:
Colon Ovensrzr Meps

Columbia University Libraries' Preserva-
tion Division has been experimenting
with the hybrid digital approach, selectinf

Becrcno uN o, P nnsnnvel oN
ReroRvlrrrNG METHoDS

Traditional preservation relbrmatting
methods can lead to negative selection
when we decide not to'select an item
because we have no satis{'actory preserva-
tion and access method. Illustrated mate-

scholars be able to view illustrations while
they read the accompanying text. Further,
they neecl to see the illustraiion as awhole,
to fbllow inlbrmation across the breadth
of its surf'ace, and they must also be able
to read the linest details at every point.
Color and pattern are important {itr aes-
thetic reas6ns and as coding devices on
maps and charts (Commissio-n on Preser-
vation and Access 1989; foint Task Force
re92).

Preserving illustrated materials is nclt
easy. Oversize illustrations in brittle vol-
umes sull'er particular physical stress.
Publishers combine text with illustrations
by fblding over,size items into the bindtng
or pockets. While the pages of the vol-
umes fbllow the usual course of slow
chernical degradation, sel{'-destruction of

ture monographs, the Preserryation Di-
vision {bund that 68Vo of the collection
contains a mixture of illustrations not
suitable lbr filming; LTVo have oversize
Ioldouts. Similarly, the University of
Chicago Preservation Departmeni re-
ports that between IOVo and 207o of
their collections in the sciences contain
oversize graphic materials (Presewation
Denartment 1989).
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Black-and-white micro{ilm certainly i.s
not a success{ul method l'or preserving
print materials that are heavilyillustratei
with color and oversize eleinents. Not
only is the color lost; the oversize illustra-
tions must be {ilmed in sections in order
to keep them legible, and the result is a
major loss ol'f unctionality. Sectioned illus-
trations are often genuinely unusable.

Even torn and crumbling original illus-
trations can be prel'erable to poor repro-
ductions. At Columbia, art and archiitec-
ture faculty reiected micro{ilm of
illustrated oiignais. Because micro{ilm-
ing did not pieserve the content of the
volumes and because hand conservation
was not I'ea.sible, selection fbr pre.serva-
tion of brittle illustrated books in essence
became selection lbr inde{inite residence
in the "sick bay'' instead oI'selection to
refbrmat the books and return their con-
tent to scholars lbr research.

tremely {rustrated by the technical limita-
tions ofpreseruation that have prevented
them _from making successful^preserva-
tion decisions on these very important
conspectus level 4 and 5'coll6ctions,
which would otherwise be among the {irst
selected lbr pre.servation.

Mnrgooor,ocy

In 1994 Columbia undertook a project
lunded by the Commission on Preserva-

into an online whole. The goal was lbr the

"-cholar to view the text and the illu.stra-
tions in juxtaposition, as was possible with
the original paper volume.

. 
In phase one of the proiect, we ad-

dressed the scanning of oversize color il-
lustrations, specificilly maps. Capture
was equally success{ul'f'ro- ?ilm ur'l'-*
the original. We also have {bund, not sur-
prisingly, that Internet access and delivery
have de{inite limits at present and that
printouts can serve as a stopgap in the
interim. A detailed linal report of the
project and over three hunilred digital
images can be acce.s.sed over the Internet
gt hyp:/ / www.cc.columbia.edu/imaging/
htmVlargemaps/.

Moving through lilm to digital was our
pref'erred option fbr a number of reasons.
For instance, several ofthe vendors work-
ing on the project pre{'er scanning a lilm
intermediary rather than the original,
claiming that they can achieve a better
scan {rom the lilm version. In nractical
terms, when the original is very {ragile,
handling needs to b"e minimized. M"any
scanners cannot accommodate oversize

During the project we worked with
live turn-of'-the-century brittle maps lrom
the Nero York Stute Museum hilleiin. We

tion and Acces-s pro ject, whic.h proved that
such microliche cbuld succeislully cap-
ture andpreserve an oversize illustration'.s
content in fine detail at a low reduction
ratio (Klimley 1993).

produced by scanning the microfiche and
in the versions made by scanning the origi-
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nal maps. When scanned at apixel depth o{
24-bit color. a resolution level of 200 dots
pel inch (dpi) on the original map produced
lull leglbility of the smallest type.

WJ are used to hearing that 600 dpi is
needed fbr preservation, but that is in the
context of black-and- white (binary) scan-
ning. The use of24-bit color adds a great
deal of visual in{brmation to the image.
Higher pixel depth (that is, use of gray
,"oi" nr i,,lor rather than black ancl wliite)
allows use of lower resolution, so that 200
dpi in 24-bit color gives legibility approxi-
mately equivalent to 600 dpi binary (Ester

1991). What this means lbr oversize im-
ages is that a map twenty inches across
lJ,luires 4,000 dot's (20 tnihes x 200 dots)
acirss its surl'ace in order to reproduce
the linest one millimeter print legibly in
lull color. The micro{iche of that same

{bur inches at 1,000 dpi when scanning
the microliche in order to reach 4,000
dots across the map surf'ace.

While achieving legibility was quite
successful during the proiect, questions
remain about the quahty of the color that
can be delivered to the viewer. We can
capture color with 24 bits of inlbrmation
pe? dot, which translates to a potential Iirr
sixteen rnillion diflbrent hues. Capture
can be very accurate ifscanners are care-
f'ully calibrated using standard color
charts, but it is also true that certain scan-
ners are biased toward certain color
ranges, just as some {ilms are "cooler" in
tone and others are "warmer."

Monitors normally dlsplay only 256
colors. No two printers or monitors can be
guaranteerl trr output exactly the same
ihrdes unless thev have also been care-
f ully calibrated. ell ol'this means that the
color we see online is not terribly true to
the original maps. Howevcr, in the case of
maps, 

"color 
is primarily used lbr coding,

so that most scholars are satislied as long
as all the codes remain distinct and the
color approximates the original. But
scholars who need {ull color accuracy (1or

instance, art historians) might well find

digital copies less than satis{actory. The
degree to which the color ol'the lilm in-
termediary does or does not match the
paper original is also relevant.

CoNcr,usroNs

Our conclusions, then, hold only fbr gen-

or historical artif'acts with many subtle
color tones, and where important infbr-
mation content may be contained in the
verv libers ofthe paper.'Capture 

is one side of the coin, deliv-
ery is ihe other. We can currently capture
more inlbrmation than c'an readily be
transmitted or displayed on an average
monitor. The liles of the scanned maps at
high resolution and 24-bit color can run as
lar'fe as twenty megabytes when uncom-
pte"ssed. whaf colJmbia has mounted on
itr W"b site Ibr Internet access are lossless
GIF versions of the files with 256 colors
and lossy JPEG versions with 16 million
colors. The resolution is cut back to about
f50 dpi. These liles run,uP to about six
megaSytes. Unfbrtunately. these lower-
resJl,ttion files that are more easily trans-

microfilm of the text of fbur volumes of
the Museum Bulleti'n at 600 dpi in black
and white, :rnd will scan single-fiame
color microflche of the illustrations in 24-



bit color at 200 dpi. This will produce a
series of digital files, one for each page
and one {or each illustration. We will use
indexing and document structure sofi-
ware to integrate the files of pages and
illustrations so that users can move easily
from one to another online. The result will
be the {ull preservation of the lbur sample
volumes. Long-lasting microfilm and m!
cro{iche will be created lbr all the text and
illustrations, along with a digital version
that maintains the author'.s juxtaposition
of words and illustration.s online. and
through paper printouts.

Obviously, many questions remain. To
what extent will the existence of these
digital images satis{y the scholarly com-
munityk needs? Will they afl'ect how
scholars do their research? What role will
they play fbr scholars interested in de-
tailed analysis of the maps? Will they serve
as pointers to the originals that must then
be consulted, or to requests lbr printouts,
or will some scholars be able to do their
work with the digital images alone? Will
the quality of the color images be satis{'ac-
tory? Will a bit-mapped version of the text
su{lice?

Finally, what does all of this mean fbr
selection {br preservation? lt appears to
o{Ter potential {br a new option {br selec-
tor.s l'aced with trying to preserue one very
dlllicult class of materials. And it oll'ers
one criterion to justi{y selecting digitiza-
tion as a presewation method: to employ
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digital imaging on the grounds that a digi-

tal version can solve preservation prob-
lems that cannot be handled through ana-
log rneans. Digitization broadens our

ability to capture in{brmation lrom a

widei range oT media, so that more pres-
ervation decisions can be made ba^sed on

the condition and content ofthe item in-
stead of on the limited ranse of traditional

technical options lbr preservation.
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