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It’s extraordinary the way the whole quality of our existence can be changed by altering the words in which we think and talk about it.  We float in language like icebergs—four-fifths under the surface and only one-fifth of us projecting into the open air of immediate, non-linguistic experience. – Aldous Huxley

Introduction

Archives are most commonly thought of as repositories of written records and manuscripts.  Although visual images and sound and video recordings are increasingly joining more traditional records, these also require the use of written language in the form of metadata to describe their content, format, provenance, and other information that place them within their proper context.  Language is a fundamental part of not only the archival field, but of all human experience, our social relations, our cooperative work, our collective memory.  We take language for granted, but a language can disappear with disheartening ease.

It has been estimated that human beings speak about 6000 languages, and that half of these will be extinct within a century.  Most of them are entirely oral, so they will leave no written texts behind. As field linguists try to document endangered languages before they disappear, new digital repositories have been formed to preserve the data.  This paper examines the relatively recent growth of endangered language archives.  First,  there will be a discussion of how languages become endangered, why so many are now in that position, and why this is a matter for concern.  Second, we will consider the social forces that have led to a new awareness of the problem, new efforts to maintain the languages where possible, and to describe and archive them where it’s too late.  Finally, there will be an overview of the challenges involved in archiving linguistic data, the E-MELD  project (Electronic Metastructure for Endangered Languages Data) that attempts to address these challenges, and some of the varied digital repositories that are being built around the world.

Methodology

Linguistic archives are a recent development, and published material on the subject is scarce.  Most of the available information is found on the Internet, rather than print sources.  The E-MELD website (www.emeld.org)  was especially useful, along with OLAC (Open Language Archives Community, www.olac.org), and the websites of individual endangered languages repositories, which will be discussed in a later section.  Two linguists were interviewed:  Dr. Helen Aristar-Dry, a principal investigator on the E-MELD project and a professor of linguistics at Eastern Michigan University, and Dr. Steven Abney, an associate professor of linguistics and faculty member of the School of Information at the University of Michigan.  Published works on preserving anthropological records provided some helpful information (Silverman and Parezo, eds., 1995, and Kenworthy, King, Ruwell & Van Houten, 1985).  Books on linguistic fieldwork (Newman and Ratliff, eds., 2001, and Vaux, 1999) were consulted, but these naturally concentrate on the collection and analysis of data, rather than its preservation or digitization.

Materials on the subject of endangered languages were more readily available, including recent works by Crystal (2000), Nettle and Romaine (2000),and  Bradley and Bradley (2002), as well as papers in linguistic journals.  For the discussion of why endangered languages and their archives have emerged at this point in time, an examination was made of works on the history of linguistics  in the U.S. (Joseph, 2002, and Koerner, 2002),  together with books on corpus linguistics (McEnery & Wilson, 1996) and sources in linguistics journals.

Endangered languages

It is in the nature of languages to evolve over time.  The English of Shakespeare is still more or less comprehensible to us, but Chaucer’s tales require special study, and Beowulf appears to be written in an altogether different language.  It has also been natural for languages to die off as cultures disappear and speakers switch to new tongues, as happened to Etruscan and Sumerian.  

However, the rate at which languages die off has been increasing rapidly.  “About half the known languages of the world have vanished in the last five hundred years” (Nettle & Romaine 2000, p. 2).  Australian Aborigines are estimated to have spoken 250 languages before European contact; few of these languages have survived.  In North America, some 300 languages have dwindled to 175, most of them near extinction; only six Native American languages have more than 10,000 speakers.  Similar fates have befallen languages in Central and South America, Africa, and Asia.  It’s not only the far corners of the globe that have seen this phenomenon:  Cornish became extinct in 1777, Manx in 1974, and although such languages as Irish, Breton, and Frisian are still spoken, their fate is uncertain (Nettle & Romaine 2000, pp. 2-5).

It is difficult to estimate exactly how many languages are endangered, or even how many exist.  Many endangered languages have never been studied, and are spoken in remote communities where fieldwork is difficult.  Papua New Guinea has more than 800 languages, about a dozen of which have been analyzed.  Surveys have only been carried out in the last few decades.  Furthermore, it can be difficult to distinguish separate but related languages from dialects of the same language.  Linguists working in remote areas may be told that other communities nearby speak the same language or a different one, only to find that these judgments have been made more on the basis of community relations than on actual similarities and differences between tongues.  At best, we have estimates based on knowledge currently available. There are estimated to be approximately 6,000 languages in the world, though some estimates have been as high as 10,000 or as low as 3,000.  For estimates of the number of endangered languages,  numbers have varied from 25% to 80%, with 50% being a fairly commonly agreed-upon estimate (Crystal 2000, pp. 2-11).  As of 2000, Ethnologue had identified 6,809 living languages, 32% in Asia, 30% in Africa, 19% in the Pacific, 15% in the Americas, and 3% in Europe (Ethnologue Distribution 2000).  Of these, 417 were considered nearly extinct, with only a few remaining elderly speakers (Ethnologue Nearly Extinct 2000).  The median number of speakers for the various languages of the world is believed to be 5,000 or 6,000 (Krauss 1992, p. 7), a small number compared to the 47.5% of the world’s population who speak Mandarin Chinese, English, Spanish, and rest of the top fifteen languages (Nettle & Romaine 2000, p. 28).  

Yet there is more involved in language loss than simply the number of speakers.  A language spoken by a small community in a remote part of Papua New Guinea might be safer than one spoken by many thousands in a city in South America, depending on the social and political situation.  Some languages have become extinct suddenly, because of a natural disaster or a disease that wipes out its speakers, invasion by another culture, or a combination of both, as happened to some Native American tribes.  But more often it occurs slowly.  A language becomes endangered when its speakers begin to shift to another tongue and stop passing their own on to their children; it becomes extinct when the last speaker dies.   Globalization and urbanization have increased the rate of extinction.  Hale (1992, p. 1) asserts that language loss is “part of a much larger process of loss of cultural and intellectual diversity in which politically dominant languages and cultures simply overwhelm indigenous languages and cultures, placing them in a condition which can only be described as embattled.”  As indigenous peoples are forced off their lands in countries such as Brazil, they become assimilated into the larger culture and lose their ancestral languages.  In the past, most of the world’s population worked in agriculture, living in small, relatively isolated communities.  While the inhabitants of large cities had to speak the dominant language, most of the world could go through life comfortably speaking their local language, with perhaps a second language, a lingua franca, to be used occasionally for trade.  But as more of the world has become industrialized, switching to a dominant language has become more appealing, or even essential for survival (Nettle & Romaine 2000, p. 130).

In some cases, government coercion has led to language endangerment.  Welsh was long suppressed by the British, Ainu suppressed in Japan.  Native American children were sent to government-run boarding schools where they were punished for using their traditional languages; the same was done to the Aborigines in Australia.  In the Soviet Union, speakers of minority languages were taught Russian and expected to speak nothing else.

In other cases, indigenous peoples give up their languages more or less willingly, for socioeconomic reasons.  Around the world, languages such as English and Swahili have become lingua francas, used for commerce and official purposes in multilingual countries. There may also be strong social pressure from the dominant culture, expectations that minority groups give up their own languages and conform to the larger society.  The media contribute to the situation; since television and radio are almost always transmitted in the language of the majority, other languages become marginalized.  As a result, people not only learn the dominant language, but may stop teaching their own tongue to their children, feeling that the next generation will be better off without it.  As the children struggle to assimilate and succeed, they may not feel the loss; it is often the grandchildren who regret not learning their ancestral language.  Frequently, people don’t realize that their language is being lost, or what that loss might mean to their community, until it is too late (Crystal 2000, p. 108).  The critical determiner of a language’s fate is the attitudes that people have toward it, the attitudes of both the speakers, who may or may not value it, and the attitudes of the larger society, who may accept bilingualism or see it as a dangerous abnormality (Bradley & Bradley 2002, p. 9).

What do we lose when a language becomes extinct?  We lose linguistic diversity, alternate ways of viewing the world and expressing concepts.  Imagine how much poorer the English language would be if it not been able to borrow words from French, Latin, Greek, and others.  Language is strongly connected to community identity.  When a language dies, we lose that culture’s history.  “It is language, and the whole system of social conventions attached to it, that allows us at every moment to reconstruct our past” (Halbwachs 1992, p. 173).  This is especially true for the many endangered languages that have no written form, whose cultures exist entirely in oral history.  Oral culture encapsulates knowledge of the past in stories and poems that have been handed down through generations.  “The knowledge content can be enormous, including long lists of gods or kings, accounts of victories and defeats, stories of legends and heroes, details of recipes and remedies, and all the insights into past social structure and behavior which we associate with any culture’s mythology and folklore” (Crystal 2000, p. 43).  When we lose the language, we lose the history as well.

Along with history, the loss of a language can mean the loss of other forms of information.  Endangered languages are especially prevalent in the same parts of the world that still hold great biological diversity, and the indigenous peoples of these regions have accumulated a great store of knowledge about the flora and fauna around them.  Living far from supermarkets and hospitals, they know the nutrient and medicinal value of the local plants, the best agricultural methods, the best times for fishing (Nettle & Romaine 2000, p.  70-75).  In Australia, the Gunwinggu language had separate names for two species of pythons that were recognized as distinct by Western taxonomists only in the 1960s; similarly, the Gunwinggu were aware that certain species of wallabies could most easily be distinguished, not by appearance, but by the way they hopped, a fact that zoologists noticed only recently (Crystal 2000, p. 49).

Finally, languages are inherently interesting.  As Krauss (1992, p. 8) points out, “…any language is a supreme achievement of a uniquely human collective genius…”  There are no “primitive” languages; tongues spoken by hunter-gatherer cultures might not have words for “television” or “nuclear fission,” but they are every bit as complex and expressive as their more commonly spoken counterparts. Linguists know that languages show amazing variation.  Ubykh, a recently extinct language of the northwest Caucasus, had 81 consonants and only 3 vowels; English has 24 consonants and approximately 20 vowels (despite having only 26 letters in the alphabet); Rotokas, a language of Papua New Guinea, has 6 consonants and 5 vowels (Nettle & Romaine 2000, pp. 10-11).  Click sounds are found only in the Xhoisan language family in southern Africa.  Some languages, such as Chinese, have tone, while others do without it.  The way that words are formed in a language is another source of variation.  Chinese is an analytic language, in which each word consists of a single root, without affixes (suffixes or prefixes); Turkish is an agglutinating language, in which words are made up of a root and affixes; Cree is a polysynthetic language, in which “long strings of roots and affixes…often express meanings associated with entire sentences in other languages” (O’Grady, Dubrovolsky, & Aronoff 1997, p. 355).  Sentence structure is highly variable.  English has subject-verb-object order (SVO); Japanese has SOV; Welsh has VSO.  In most of the world’s languages, the subject precedes the object, but VOS (verb-object-subject) order is found in a small number, including Malagasy, and OVS and OSV occur in a few South American languages (O’Grady, Dubrovolsky, & Aronoff 1997, p. 358).  Some languages, such as Turkish and Navajo, have evidential marking, in which each sentence must be clearly marked as describing something known by the speaker through personal experience, believed by the speaker, or simply heard from another.  Languages are as varied as the cultures that have formed them, and they can teach us a great deal about human cognition.  Furthermore, some interdisciplinary work is combining linguistics with archaeology and genetics to trace human migration patterns (Cavalli-Sforza 2000).

There remains the question of what can be done about endangered languages.  In 1996, a number of international organizations signed the Universal Declaration of Linguistic Rights, stating that language rights are a basic component of human rights.  UNESCO is funding research in language maintenance, the effort to help indigenous peoples continue speaking their own languages.  It needs to be understood that language maintenance does not mean that people should stop speaking the dominant language, but rather focuses on preserving multilingualism wherever possible.  For Americans, knowledge of more than one language is optional, and frequently seen as an impressive feat, but in fact, more than half of the world’s population is at least bilingual (Crystal 2000, p. 45).  Some communities are even working on language revitalization, attempting to relearn the extinct language of their ancestors and incorporate it into their daily lives.  Though this may appear an impossible task,  it should be pointed out that for centuries, Hebrew was used only for religious purposes, until the founding of the state of Israel, when it was revived and became the native language of a nation.

However, there is some controversy about the social ramifications of language maintenance programs.  As Ladefoged (1992, p. 810) pointed out, “It is paternalistic of linguists to assume that they know what is best for the community.”  Mufwene (2002) has argued that speakers of an endangered language often have good reasons for switching to another language, and that proponents of language maintenance have not always provided a clear explanation of the benefits a community will receive from keeping its native tongue.  Whether or not one agrees with these arguments, the fact remains that many languages are already too close to extinction to be candidates for language maintenance.  All we can do is to document these languages before they disappear.  The most urgent work needs to be done on languages that have only a few elderly speakers left.  Of these, the highest priority are those languages which are genetic isolates, that is, languages that do not belong to a family with any other languages (Basque would be an example, if it were endangered), and those that belong to families that have not been well-studied.  There is a need to assess existing resources.  In the past, documentation of indigenous languages was often carried out by missionaries, and there may still exist material about extinct or endangered languages in colonial archives.  Research is needed to ascertain how much material is available, to prevent needless duplication of effort, so that resources can be used for the languages that have never been documented at all; and the materials that do exist need to be preserved (Crystal 2000, p. 150).  As more languages are documented, in written corpora and in audio and video recordings, the need for preservation of the data becomes paramount.  “There must also be a network of repositories and centers for safeguarding and using this documentation…” (Krauss 1992, p. 8).  As we will see later in this paper, these repositories are being created.

New awareness of  endangered languages

The rate of language loss has been increasing for some time, yet concern about endangered languages, among linguists and the general public, has become widespread only in the past ten to fifteen years.  By the mid-1970s, some work was being done on language shift (the movement of a community from one language to another) and language death, but the term “endangered languages” seems to have arisen sometime after 1980 (Moore 2000, p.66).  The concept of endangered languages archives is even more recent.  There appear to have been several forces leading to these phenomena, including general social changes, a shift in the linguistics field, a reframing of the way language loss is viewed, and the influence of technology.

The second half of the 20th century saw many changes in the status of indigenous peoples and ethnic minorities.  It became less acceptable to expect total conformity among the citizens of a nation.  Segregation and unequal treatment may not have disappeared, but they are less common than they used to be, and less easily justified.  In the U.S, for example, the concept of the melting pot, in which everyone could become a typical American, has been replaced by a greater acceptance of diversity and multiculturalism.  Groups like the Native Americans, once castigated for holding onto their traditional cultures, now take pride in maintaining them.  In turn, the larger society has become more willing to accommodate different cultures, and to see the value of these differences.  In general, collective heritage is seen as important and worth keeping.  “That the national heritage is global is now beyond dispute.  Fresh water and fossil fuels, rain forests and gene pools are legacies common to us all and need our care.  Cultural resources likewise form part of the universal human heritage” (Lowenthal 1998, p. 228).   This shift in attitudes has reached an international level.  In 1996, the Universal Declaration of Linguistic Rights was signed in Barcelona by participants from 66 non-government organizations associated with UNESCO (Universal Declaration 1996).  In 2003, UNESCO held an International Expert Meeting to plan for the safeguarding of endangered languages (UNESCO 2003).

But global interest in the problem appears to have been sparked by linguists, leading us to an examination of the history of linguistics as a discipline in the United States.  From the 1920s, American linguistics largely concentrated on the study of Native American languages, especially their phonology (the sound system of a language) and morphology (the way in which words are formed).  Doctoral students frequently went to Native American communities to describe a language that had not been examined, the resulting grammar, lexicon, and corpus of utterances then being presented as the dissertation.  In the 1950s, Noam Chomsky arrived on the scene.  Chomsky focused on syntax (the structure of sentences in a language), which had been somewhat neglected previously.  He moved away from the empirical, corpus-based methodology, away from the collection and analysis of data, choosing instead a rational, introspective approach, based on the native speaker’s intuitions about language (the native speaker being, generally, Chomsky himself).  He was interested in human cognition, the mental processing of language, and “universal grammar,” the syntactic features held in common by all languages, rather than the description of any specific language (Joseph 2002, pp. 62-67; Koerner 2002, p. 106; McEnery & Wilson 1996, pp. 4-9).  His work is generally agreed to have revolutionized the field.  By the mid-1960s, few graduate students wanted to write grammars of Native American languages.  The mainstream of linguistics had shifted away from fieldwork. 

Fortunately, all revolutions come to an end.  “…by the late 1980s…the field of linguistics generally was well on the way to recovery from the Chomskyan hegemony, even in North America, with subjects like historical linguistics and the study of the native languages of the Americas flourishing as never before” (Koerner 2002, p. 127).  In 1991, an endangered languages symposium was held by the Linguistics Society of America, followed in 1992 by several articles on the subject published in the Society’s journal, Language (Hale 1992, Krauss 1992, and others).  By 1993, UNESCO had initiated a project on endangered languages and sponsored the Red Book on Endangered Languages (www.tooyoo.l.u-tokyo.ac.jp/Redbook/).  

Another reason for strong public interest in language loss may be the change in terminology used to describe it.  As Moore (2000, p. 66) has pointed out, “The ‘endangered languages’ discussion has clearly emerged from post-1960s 

‘environmentalist’ discourse, equating the disappearance of ‘whole languages’ with…the disappearance of plant and animal species…”  For the general public, hearing that indigenous peoples are giving up their ancestral languages might not seem very important.  But tell them that these languages are endangered, becoming extinct,  that these are natural resources that need to be conserved, that we need linguistic biodiversity, and they’re likely to take notice.  By framing the issue as an ecological concern, linked to vanishing rain forests and the loss of natural habitats, scholars who take an interest in these languages have been able to command far more attention than they might have otherwise.

The creation of endangered languages archives has arisen from the new interest in language loss and the renewed prominence of fieldwork within linguistics.  Technological change has provided a further impetus.  Linguistics as a discipline was profoundly impacted by the creation of sound recording devices.  Early fieldworkers had to slowly transcribe the speaker’s words; technology made it possible to record a session and transcribe it later.  Linguists have made use of these devices since the days of wax cylinders, though it was difficult to carry bulky equipment to remote locations.  Even the old reel-to-reel tape recorders were large, not very portable, and quite obtrusive; it was sometimes difficult to get people to speak freely when they were watching those reels go around.  In the 1970s, when small, battery-operated cassette recorders became available, it became easier than ever to record speech, even under the harshest conditions.  The linguists who continued to do fieldwork during this time were able to tape native speakers easily.  Thirty years later, some of them are approaching the ends of their careers, and find themselves in possession of the only recordings of languages now extinct, languages that will never be heard again if these tapes are lost.  The recordings clearly need to be preserved.  Furthermore, computers have affected linguistics as they have other disciplines.  Field notes are now frequently kept in word processing or spreadsheet applications, rather than the traditional index cards or small slips of paper in a shoebox.  Questions arise about proprietary formats, the best ways to digitize sound recordings, and preservation standards.  It became apparent that the technological tools were becoming extinct along with the languages they described.  As a result, along with projects for documenting and maintaining languages, there has been a growing concern with the long-term preservation of the data.  The next section will examine efforts to handle these concerns.

Endangered languages digital archives projects

Preserving anthropological and linguistic data presents special challenges to the archivist.  Krech & Sturtevant state that it is especially important to preserve all linguistic field notes in order to illustrate the methodology and the process through which the researcher came to understand the language.  This is especially crucial for the study of Native American languages and others bordering on extinction, since it is unlikely that later scholars will be able to consult native speakers for clarification.  This work also displays a post-modern view of fieldwork:  “The increasing awareness that all texts are inevitably biased products of historical forces and culturally constructed agendas should be accompanied by a lessening of sensitivity about the inevitable errors and omissions in our own texts” (Krech & Sturtevant 1995, p. 86).  Realizing that one can never create the definitive description of a language, one can only leave as many traces of one’s work as possible, for later scholars to reinterpret.  In a sense, documenting an endangered language is itself an act of appraisal, in the selection of a language to be preserved (based on its rarity, its unique features, or the simple fact that its speakers are more willing to cooperate than speakers of another language in the next valley), and the choice of questions to be asked and data to be written down.

Archivists frequently focus on saving the records of the most prominent scholars in a field, but what matters most for the anthropological record might be quite different, and may require alternate methods of organization (Parezo & Person 1995, p. 163).  Anthropological records “require a higher percentage of retention than other types of records,” because they “are scientific experiments for which nearly all of the available documentation is pertinent” (Kenworthy, King, Ruwell & Van Houten 1985, pp. 2-3).  When documenting their work, it is important for fieldworkers to choose materials that are likely to last (Kenworthy, King, Ruwell & Van Houten 1985, pp. 3-6).  A bulletin from the Smithsonian provides advice for linguists on preparing records for transfer to archives:  Make explicit the order of paper documents and explain the reason for it, where appropriate; identify orthographic systems used, especially if unique changes have been made to standardized alphabets; clearly label and identify contents of sound recordings; explain the format of digital databases (Golla n.d.).  Elsewhere, Golla discusses some of the problems found in linguistic materials, such as the Harrington Papers at the National Anthropological Archives, which have an idiosyncratic method of phonetic transcription and shorthand.  In such cases, an explanation of the methodology is necessary to provide context and make the records usable (Golla 1995, pp. 152-153).  On sound recordings, he writes, “Unfortunately, little attention was paid then (or is paid now) to the curation and archiving of tape recordings” (Golla 1995, p. 146).  Audio files are an essential part of language documentation, and they have always presented challenges of their own.  Thomas points out that sound recordings are not easily browsed; there’s no way to do a quick scan of the content, as one can with text.  “Thus, for sound recordings, the finding aid is the sole method of access.  For this reason, the finding aid for archival sound recordings should be as detailed as possible” (Thomas 1990, pp. 203-204).

Recent works on linguistic field methods are more concerned with the collection of data than with its preservation.  Because phoneticians require sound recordings of the highest quality possible in a given situation, and now analyze their data with software applications, there are descriptions of the best equipment to use and the best ways to digitize the files (Maddieson 2001, pp. 225-228; Vaux 1999, pp. 68-76).  Preservation is mentioned briefly by Maddieson, who writes, “Long-term storage good” of cassettes, and of recordings made directly on a computer, “Long-term storage highly vulnerable to changing formats” (Maddieson 2001, p. 227).   But in general, preservation and digitization of linguistic field records is not discussed.  “Because of the ever-changing nature of computerization, one can expect that articles on this subject in the future will more appropriately be published in electronic form rather than on paper” (Newman & Ratliff 2001, p. 11).

In fact, the bulk of the information available is indeed found in electronic form,  much of it through the E-MELD and OLAC (Open Language Archive Community) websites.  E-MELD, Electronic Metastructure for Endangered Languages Data, is a five-year project, funded by a grant from the National Science Foundation.  Now in its third year, the goals of the project are to recommend best practice for metadata, markup, language identification, and linguistic ontology, to provide a metadata server making language archives more accessible (later this goal was changed to becoming an OAI service provider), and to create a “school” of best practice, a digital archive of 10 endangered languages (E-MELD Goals).  The project is hosted at Eastern Michigan University, which has since 1989 been the home of the LinguistList <http://www.linguistlist.org>, the largest listserv for the linguistics community and the most comprehensive source of linguistic information on the Internet.  The other institutions participating in the project are Wayne State University, the University of Arizona, the Linguistic Data Consortium, and the Endangered Language Fund Organization.

In an interview, Dr. Helen Aristar-Dry, the principal investigator at Eastern Michigan University, described the genesis of the project.  Endangered languages were dying rapidly.  A resurgence in fieldwork meant that more languages were being documented, often digitally, but being saved in proprietary formats that quickly became obsolete.  At the same time, older materials on endangered languages were deteriorating, tape recordings decaying, paper records being stored under poor conditions.  New digital archives were being built in the U. S. and internationally, but there was no interoperability and no agreement on methods to be used.  Furthermore, although some  work was being done on markup standards for linguistic research, most of this was targeted toward western languages, which show little of the variation found in languages around the world.  The purpose of E-MELD was to bring together the people most involved with these projects, the linguists doing fieldwork and those creating digital archives, in order to create standards that would promote interoperability and long-term preservation of data.

OLAC, the Open Languages Archives Community, was created in 2000.  It “is an international partnership of institutions and individuals who are creating a worldwide virtual library of language resources by:  (1) developing consensus on best current practice for the digital archiving of language resources, and (2) developing a network of interoperating repositories and services for housing and accessing such resources” (Simons & Bird 2003, p. 211).  It is based on the OAI model and uses Dublin Core as the foundation for metadata.  However, as in other specialized fields, linguistic resources require specialized metadata elements.  Dublin Core includes an element for Language, but linguistic resources are frequently about one language (e.g., Nahuat grammar) but written in another (e.g., Spanish).  OLAC uses the Language element for the target audience (Spanish) and the Subject element for the language being described (Nahuat).  OLAC is also aware of the fact that not all linguistic repositories have the technical resources to implement full-scale OAI standards.  By providing simplified standards that smaller repositories can adhere to, including XML schemata and metadata formats, OLAC will be able to harvest metadata from them and, where necessary, provide a crosswalk to make the data accessible (Simons & Bird 2003, pp. 212-216).

Surprisingly, the simple identification of a language is one of the problems facing creators of digital linguistic archives.  One language can have many names, such as “English,” “ingles,” “anglais,” and “Englisch,” so a persistent code is needed.  The ISO standard has about 1500 language codes, clearly not enough to cover the more than 6000 languages in the world.  Of course, most endangered languages have no code at all, nor do the languages that have already disappeared; for archival purposes, this will include not only recently extinct languages, but ancient ones like Hittite, or even Old English.  Ethnologue has 7200 3-character codes, while the LinguistList currently uses 4-character codes; these are currently being merged as one set of 3-character codes, which might become the new ISO standard.

Participants in the E-MELD project are working on GOLD, General Ontology for Linguistic Description, part of SUMO (Suggested Upper Merged Ontology).  In describing a language, linguists tend to use the same concepts, such as Sentence, Noun Phrase, Past Tense, Gender, First Person Plural, etc.  But they may use different terms for these, or, depending on the language being described, they may apply the concepts in somewhat different ways.  The ontology is being created to provide “a full formalization, in some logical language, of the allowable entities and relations in a domain” (Farrar & Langendoen 2003, p. 8).  The result will be not just a list of terms, but a hierarchy, a tree structure that shows how the terms relate to each other.  This will then be useful for marking up text from endangered languages.  E-MELD also has teams working on the creation of standardized XML schemata for linguistic resources, especially for such data representation formats as interlinear text (also called interlinear glossed text). Here’s one example from Guugu Yimidhirr, an Australian language:

Gudaa-ngun
yarrga
dyinday

dog-Erg
boy
bit

“The dog bit the boy”  (O’Grady, Dubrovolsky, & Aronoff 1997, p. 359).

The first line displays the sentence in the original language.  The second line is a word by word translation, with “Erg” indicating that the word “dog” is in the ergative case.  The third line is a gloss or translation of the sentence into English.  This three-line format is extremely common in many kinds of linguistic texts, especially in grammars.  It’s easy enough to do this in a word processing application, using the space bar or tab stops; the difficulty lies in creating XML tags that clearly link “gudaa-ngun” with “dog-Erg,” and more specifically, identifying “gudaa” as the noun meaning “dog” and “ngun” as an ergative case marker, as well as linking all three lines as one meaningful unit.  Complicating the situation is the fact that there has not been a standardized way of writing interlinear text.  It is common to have glossed words marked with part-of-speech information in the first line and a free translation in the third,  but sometimes only two lines are used, and the precise representation can vary greatly depending on the author and the language being described (Bow, Hughes, & Bird 2003).

Along with issues of text digitization, there is work being done on audio sources.  Best practice is being recommended for sound recording in the field and for digital preservation (for example, making it clear that MP3 is not an archival format).  One of the problems with audio files is that they don’t have anything equivalent to page numbers.  In its School of Best Practice, the E-MELD project will include digitized sound files with timestamps in the transcripts (which will include interlinear text).  This will provide the ability to click on a portion of the transcript and “jump” to a point shortly before that section in the sound file, rather than having to listen for ten minutes before hearing the desired segment.  This format is already being used at the LACITO archives in France.

The School of Best Practice will be one of the products of the E-MELD project.  It will store documentation of ten endangered languages, donated by field linguists.  These include Biao Min, a Hmong-Mien language from southern China; Mocovi, a Guaicuruan language from northern Argentina; Ega, the most western of the Kwa languages, spoken in Ivory Coast; Cambap, a Mambiloid language in Nigeria-Cameroon; Tofa, from the northern branch of the Turkic family; Lakota, a Macro-Siouan language of North Dakota; two languages from Papua New Guinea and/or the Philippines; and two more that have yet to be chosen (E-MELD Languages).   They  have been chosen to cover many different language families and types, and Dr. Aristar-Dry stated that each has required software changes in order to be added to the archive, enabling them to refine their applications.  The archive is being built using the standards that have been agreed upon in annual E-MELD workshops.  The texts are encoded in XML, as is the GOLD ontology.  Currently they are using an Oracle database, with software written in ColdFusion.  Dr. Aristar-Dry said that they would prefer to use open source applications, but at this time, Oracle is Unicode-compliant, MySQL and PhP are not.  Unicode is an international standard for encoding characters, which provides the ability to represent all sorts of alphabets, not merely the limited character set available in ASCII (Anderson 2003).  Although open source code is obviously preferable for long-term storage, there is an awareness in the E-MELD project that proprietary applications can be highly useful and have a valid place in data creation.  One Australian project is digitizing field notes and recordings from the Flint Archive at the University of Queensland, and has set up a template in proprietary spreadsheet software; undergraduate assistants enter the data into the spreadsheet, which is then converted to XML with a separate program (Hughes 2003).

Along with the School of Best Practice, E-MELD provides tools and resources.  FIELD (Field Input Environment for Linguistic Data) was developed for entering the data on the 10 chosen languages, but is now freely available for use  by linguists.  CharWrite provides the ability to insert IPA (International Phonetic Alphabet) characters.  ORE is the OLAC Repository Editor, which enables linguists to make their data accessible to the OLAC search engine.  There are descriptions of the linguistic ontology and metadata structures (E-MELD Tools).  OLAC also provides a number of services to registered archives, and even an explanation of metadata for linguists (Good 2002).

The goals of E-MELD and OLAC go beyond the simple preservation of digitized and  born-digital records of linguistic data.  The OAI model aims toward making data widely accessible, not only within a single repository or educational institution, but for researchers around the world.  In an interview, Dr. Steven Abney emphasized the need to search across multiple archives.  At a time when so many languages are on the brink of extinction, it’s important for researchers to be able to determine which languages remain unstudied, a difficult task when the information is scattered in so many locations.  Repeating documentation done in the past is a waste of resources that could be better spent on another language.  Wider accessibility would also make it easier for researchers to find information across language families, for example, to search for data on all of the languages that have a particular phonetic or morphological or syntactic feature.

E-MELD is meant to create metadata standards, not a linguistic archive, although Dr. Aristar-Dry stated that the School of Best Practice might turn into a permanent repository.  Digital archives of endangered languages are being created elsewhere. At the University of Texas at Austin, the Archive of Indigenous Languages of Latin America collects and preserves texts and recordings of indigenous languages, making many items accessible on a website (AILLA).  The Alaska Native Language Center has been collecting materials on the languages of Alaska since 1973, and is currently working on digitization projects (ANLC).  At UC Berkeley, the Survey of California and Other Indian Languages has a large archive of field notes and tapes (Survey 2003). Also in California, the Rosetta Project intends to archive 1000 languages and inscribe them on a metal disc for long-term preservation (Rosetta Project).  In Australia, the Pacific And Regional Archive for DIgital Sources in Endangered Cultures has been initiated in conjunction with the Universities of Sydney and Melbourne, to preserve records on endangered cultures in Oceania and East and Southeast Asia (PARADISEC).  The Language Archives Project at the Academia Sinica is part of the National Digital Archives Program of Taiwan, archiving representations of ancient bronze inscriptions as well as endangered Formosan languages (Weng et al. 2003).  At the French National Center for Scientific Research, LACITO (LAngues et CIvilisations a Traditions Orales) is creating a Web-accessible archive of speech from a number of languages, most of them endangered; as mentioned previously, they have developed software that synchronizes the sound recording with the transcription (LACITO 2003).  DoBes (Dokumentation Bedrohter Sprachen) archives endangered languages material at the Max Planck Institute for Psycholinguistics at Nijmegen, Netherlands (DoBeS).  MPI is also the home of the DELAMAN (Digital Endangered Languages and Musics Archives Network) project, another organization working to coordinate activities between these archives (DELAMAN).  The Hans Rausing Engangered Languages Project is located at the University of London’s School of Oriental and African Studies; its goals include training more linguists for fieldwork and funding documentation projects, as well as creating a repository for digital endangered languages materials (HRELP).

It is important to note that these archives are being created by linguists, for linguists.  As mentioned earlier, researchers usually began with field notes on slips of paper, with one word or sentence on each slip, including the phonetic representation and morphological and syntactic information.  Speakers were asked how to say specific sentences in their language, and were recorded telling stories from their culture.  The final results were a lexicon, a grammar, and a collection of ethnographic material that provided examples of natural speech.  All of these records, field notes, word lists, grammars, and sound recordings with transcriptions, make up the linguistic archival material.   The primary access point to the data is not provenance, but language name.  Above that level,  classification is by language family, but for many endangered languages, these family relationships have not yet been determined.  In order to do so, researchers need to be able to search for specific words across languages, looking for similarities.  It was this sort of work that, more than two centuries ago, led to the realization that such disparate languages as Sanskrit, English, Greek, Russian, Gaelic, French, and Armenian are all descendants of a common Indo-European proto-language.  Traditional archival methods have emerged from two sources, the control of public and state records, and the needs of historians.  Linguistics has evolved in a different fashion, so the ways of collecting, organizing, and accessing data will also be different.

This is not to say that linguistic archives are entirely dissimilar to traditional ones.  The creators of these repositories are struggling with many of the same issues as others working with digital records.  Provenance may not be a central organizational point, but it is certainly a metadata element to be entered and made accessible for those who need it.  At the E-MELD workshop in July, 2003, one topic discussed within the working group on archiving resources was the difficulty of determining provenance in situations where multiple linguists have worked on and annotated the same field notes.  Linguistic records must be processed just as others must, and although the arrangement may be somewhat different, original order is still a valid principle, because of the understanding that the order of a fieldworker’s notes will display a growing comprehension of the language being documented.  Description retains its importance; the concern with metadata, the recommendation of Dublin Core, and the use of the OAI model, all show that linguistic archives have much in common with other projects.  Although they are few in number and highly specialized, endangered languages repositories belong to the larger archival community. 

Conclusion

On October 29, 2003, the following message was posted to the LinguistList listserv:

Yahgan, a genetic isolate from Tierra del Fuego, currently has one fluent speaker….  Most of the work on the language was done in the latter half of the 19th century by the missionary Thomas Bridges, but much of his legacy was lost or destroyed by events in Europe during two world wars, including many manuscript materials which have never been published.

I have recently discovered, at the U.S. Library of Congress, a manuscript grammar of the language, provenience unknown, which has been held in their collections since 1961.  This item, more than 150pp in length, is not listed in any bibliography on the Yahgan, and, as far as I can tell, has never been consulted by recent scholars.  It contains a wealth of information… (Tauber 2003)

While studying a dying language, a researcher finds it documented in paper records in a national archive far from Tierra del Fuego, and communicates his discovery to the linguistic community through the Internet.  As a genetic isolate, Yahgan is the last of its kind, not part of any linguistic family.  When that last fluent speaker dies, Yahgan will die too.  But the renewed interest in linguistic fieldwork and increasing public concern about language loss have created a situation in which Yahgan has a chance of being remembered, along with a sliver of the culture it expressed.  “Preservation of oral memory requires an elaborate social system of transmission and reinterpretation, whereas messages chiseled into clay or carved into stone outlive the natural languages in which they are expressed” (Hedstrom 2002, p. 35).  As archivists, it is our job to find ways to make digital records as long-lived as chiseled stone, so that languages like Yahgan will not be forgotten.
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