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File Format Guidelines for Management and 
Long-Term Retention of Electronic records 
 
S T A T E  A R C H I V E S  O F  N O R T H  C A R O L I N A  

1. GUIDELINES AND RECOMMENDATIONS 

The following table represents the digital formats that the State Archives of North Carolina (State Archives) recommends for in-house preservation 

and long-term records retention. For electronic records, long-term retention is considered any period 3 - 5 years or longer. The State Archives 

recommends that any state or local agency record series for which the required retention period is five years or longer be maintained in the 

following formats. The record types included in this document are not exhaustive. State and local agencies producing specialized records may find 

that certain types of records are not covered by this document. Please contact the Electronic Records Branch to discuss potential preservation 

strategies for such media. 

These guidelines classify formats into three categories: 

Recommended for long-term retention: File formats that meet the minimum requirements for long-term retention, including documentation, wide 

adoption, transparency, self-containment, and use within the archival community. In most cases, these are the formats the State Archives itself uses to 

preserve electronic records. 

Acceptable for long-term retention: File formats that do not meet the minimum requirements for long-term retention, but which come near to meeting 

the requirements and, for practical reasons, may be appropriate for long-term retention at some agencies. These formats are more likely to require 

frequent review and maintenance than formats recommended for long-term retention. 

Not recommended for long-term retention: File formats that are not appropriate for long-term retention. Files saved in these formats should not be 

relied on to last more than five years. Electronic records whose retention periods are over five years should not be stored in these formats. 
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Type of record Recommended for long-term retention  Acceptable for long-term retention  Not recommended for long-term retention 

Word Processing 
documents 

PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) 
OpenDocument Text (.odt) 
 

PDF/A-1b (.pdf) (ISO 19005-1 minimally compliant 
PDF/A) 

Microsoft® Word Document (.doc)  
Microsoft® Open XML Document (.docx)   
Rich Text Format (.rtf) 
 

Corel® WordPerfect® (.wpd) 
Lotus® WordPro (.lwp)  
PDF (.pdf) 
 

Plain text 
documents 

Plain Text (.txt) US-ASCII or UTF-8 encoding 
Comma-separated file (.csv) US-ASCII or UTF-8 

encoding 
Tab-delimited file (.txt) US-ASCII or UTF-8 encoding 
 

Other delimited text files (space-delimited, colon-
delimited, etc.) where the delimiting character is not 
present in the data  

 

Structural markup 
text documents 

SGML with DTD/Schema  
XML (.xml) with DTD/Schema 
 

 
 
 

XML without DTD/Schema  
SGML without DTD/Schema 
 

Spreadsheets OpenDocument Spreadsheet (.ods) 
Comma-separated file (.csv) 
Tab-delimited file (.txt) 
PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) 
 

Microsoft® Excel® Spreadsheet (.xls) 
Microsoft® Excel® Open XML Spreadsheet (.xlsx) 
Other delimited text files (space-delimited, colon-
delimited, etc.) where the delimiting character is not 
present in the data  
 

 

Audio Broadcast WAVE Format LPCM (.wav) 
WAVE Format LPCM (.wav) 
 

AIFF (uncompressed) (.aif, .aiff) 
Standard MIDI (.mid, .midi) 
Windows® Media Audio WMA (. wma) 
MPEG3  (.mp3) 
MP4 AAC (.m4a) 
 

Audio CD (Compact Disc Digital Audio system, 
CDDA, CD-DA) 
DVD-Audio 
QuickTime® MP4 AAC Protected (.m4p, .m4b) 
QuickTime® MP3, iTunes (.mp3) 
RealAudio® (.rm, .ra) 
Shorten® (.shn) 
RIFF-RMID (.rmi) 
Extended MIDI (.xmi) 
Module Music Formats, Mods (.mod)  
SUN Audio, uncompressed (.au) 
Ogg FLAC (.ogg) 
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Type of record Recommended for long-term retention  Acceptable for long-term retention  Not recommended for long-term retention 

Digital Video 
 

AVI, full frame (uncompressed), WAVE PCM audio 
(.avi) 

 

AVI, containing H.264/MPEG-4 AVC (lossy)1 (.avi)  
MPEG-4, containing H.264/MPEG-4 AVC (lossy) (.mp4) 
MPEG-2, containing H.262/MPEG-2 (lossy) (.mp2) 
MOV, containing H.264/MPEG-4 AVC (lossy) (.mov) 
ASF, containing WMV (lossy) (.wmv) 
MXF, containing Motion JPG 20002 (lossless) (.mxf) 
Ogg, containing Theora (lossy) (.ogg) 
 

DVD-Video 
VOB (VIDEO_TS, AUDIO_TS) 
Blu-ray Disc™ 
HCAM® 
Digital VHS (D-VHS) 
DVCam® 
 

Raster Images TIFF (.tif, .tiff) uncompressed 
JPG 2000  (.jp2) 

JPEG (.jpg, .jpeg) 
PNG (.png) 
PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) 
GIF (.gif)  
 

RAW (.raw, various) 
Adobe® Photoshop® (.psd) 
Kodak PhotoCD 
Encapsulated PostScript (.eps) 
FlashPix™ (.fpx) 
PDF (.pdf)  
 

Vector Images 
(*See below for 
geospatial vector 
sets.) 

Scalable Vector Graphics 1.1 (.svg) 
AutoCAD® Drawing Interchange Format (.dxf) 
PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) 
 

AutoCAD® Drawing Format (.dwg) Adobe® Illustrator (.ai) 
Corel®Draw CDR (.cdr) 
Micrografx Draw DRW (.dwr) 
Windows® Metafile WMF (.wmf, .emf) 
Standard for the Exchange of Product Model Data 
STEP (.stp) 
Computer Graphics Metafile DXF (.dxf) 
 

Databases Software Independent Archiving of Relational 
Databases (SIARD) 

Delimited Flat File (Plain Text) with DDL 
 

Microsoft® Access® (.accdb) 
Microsoft® Access® (.mdb) 
dBase Format (.dbf) 

 

Presentations OpenDocument Presentation (.odp) 
PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) for 

presentations without animation 

 Microsoft® PowerPoint Presentation (.ppt) 
Microsoft® Open XML PowerPoint® Presentation 
(.pptx) 
 

                                                
1
 One of the H.264/MPEG-4 AVC profiles is sometimes described as lossless: MPEG-4 AVC High 4:4:4 Profile. For more information, see the Notes section of “MPEG-4, 

Advanced Video Coding, High 4:4:4 Profile,” Sustainability of Digital Formats: Planning for Library of Congress Collections, 
http://digitalpreservation.gov/formats/fdd/fdd000218.shtml (accessed 5/16/2012). 
2
 See “MXF File, OP1a, Lossless JPEG 2000 in Generic Container,” Sustainability of Digital Formats: Planning for Library of Congress Collections, 

http://digitalpreservation.gov/formats/fdd/fdd000206.shtml (accessed 5/16/2012) and “Motion JPEG 2000 jp2 File Format,” Sustainability of Digital Formats: 
Planning for Library of Congress Collections, http://digitalpreservation.gov/formats/fdd/fdd000127.shtml (accessed 5/16/2012). 

http://digitalpreservation.gov/formats/fdd/fdd000218.shtml
http://digitalpreservation.gov/formats/fdd/fdd000206.shtml
http://digitalpreservation.gov/formats/fdd/fdd000127.shtml
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Type of record  

Email  * See section 2.11 Email. 

Websites / 
Social Media 
 

* See section 2.12 Webpages. 
 

Geospatial Vector 
Data 

* See section 2.13 Geospatial Vector Datasets. 
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2. DESCRIPTION OF FORMATS RECOMMENDED FOR LONG-TERM RETENTION 

This section describes in further details the formats listed in column one of 1. Guidelines and Recommendations. These file formats meet the minimum 

requirements for long-term retention, including documentation, wide adoption, transparency, self-containment, and use within the archival community. 

In most cases, these are the formats the State Archives itself uses to preserve electronic records. 

File formats are organized according to type of record, as presented in 1. Guidelines and Recommendations: 

 Word Processing Documents 

 Plain Text Documents 

 Structural Markup Text Documents 

 Spreadsheets 

 Audio 

 Digital Video 

 Raster Images 

 Vector Images 

 Databases 

 Presentations 

 Email 

 Websites/Social Media 

 

2.1 Word Processing Documents 

This category includes texts created in word processing applications like Microsoft® Word and OpenOffice.  Unlike plain text files, these documents 

combine plain text with formatting and styling—including fonts, headings, lists, highlights, notes, and embedded tables and images.   

NOTE: Although some word processing files, such as .docx files, are XML-based, for the purposes of these guidelines, these files have been included in 

the “word processing documents” category and distinguished from “structural markup text documents” due to differences in function and editing 

software (see 2.3 Structural Markup Text Documents). 

2.1.1 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) 

PDF/A-1a, also known as “ISO 19005-1 compliant PDF/A” is a type of PDF document designed to preserve PDF files for long-term retention. 

Traditional PDF files have a number of weaknesses that can cause the same file to appear or behave differently when opened on different 

computers. Compliant PDF/A files overcome these issues and ensure that the PDF file will appear the same everywhere it is opened. 

Documents produced in word processing software like Microsoft® Word or WordPerfect should be converted to compliant PDF/A files.  
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PDF-Archival (more commonly known as PDF/A) is an international standard developed by the Association for Information and Image 

Management International (AIIM International) to archive and preserve electronic documents in PDF form.  The PDF/A format has been 

adopted as ISO standard 19005-1:2005 and is widely used by archival institutions, including the National Archives and Records 

Administration (NARA), Library and Archives Canada (LAC), and the Library of Congress (LOC). Version 1, PDF/A-1, is the current archival 

standard.3 It imposes several restrictions on the standard PDF format in order to maximize files’ device independence, self-containment, and 

self-documentation. Constraints include:  

1. Audio and video content are forbidden. 

2. Javascript and executable file launches are prohibited. 

3. All fonts must be embedded and also must be legally embeddable for unlimited, universal rendering (not under copyright). 

4. Colors must be defined according to a universally available, device-independent color model. 

5. Encryption is disallowed. 

6. Image transparency is disallowed. 

7. Use of standards-based metadata and tagging is mandated. This tagging makes documents understandable to screen readers; 

without it, documents cannot be Section 508 compliant.4 

PDF/A-1 has two levels of compliance. The State Archives uses PDF/A-1a as a preservation standard. This level indicates “full compliance” 

with the restrictions listed above. 

 PDF/A-1a — “full compliance” with the PDF/A standard. Typically, this is the default setting to which word processing software will 

save to PDF/A. Another way applications may describe PDF/A-1a is as “ISO 19005-1 compliant PDF/A.” 

 PDF/A-1b — “minimal compliance” with the PDF/A standard. PDF/A-1b ensures that the document will look the same in the future 

(preserves rendering), but it does not preserve the markup of the document. 

                                                
3
 There is also a PDF/A version 2, or PDF/A-2, which was also adopted by ISO on June 20, 2011. As a new format, it has not been widely adopted in the archival 

community and it is still being investigated for archival and long-term preservation use. 
4
  Library of Congress, “PDF/A-1, PDF for Long-term Preservation, Use of PDF 1.4,” Sustainability of Digital Formats: Planning for Library of Congress Collections, 

http://www.digitalpreservation.gov/formats/fdd/fdd000125.shtml (accessed 02/17/2012); Daniel Noonan, Amy McCroy, and Elizabeth L. Black, “PDF/A: A Viable Addition to 
the Preservation Toolkit,” D-Lib Magazine, 16.11/12 (November/December 2010), http://www.dlib.org/dlib/november10/noonan/11noonan.html (accessed 4/19/2012). 

http://www.digitalpreservation.gov/formats/fdd/fdd000125.shtml
http://www.dlib.org/dlib/november10/noonan/11noonan.html
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TIP: When saving a word processing document as a PDF, you should save the document as ISO 19005-1 compliant PDF/A 

file, also known as “PDF/A-1a.” In the example above from Microsoft® Office 2010, this was accomplished by selecting 

PDF file format from the drop down menu, clicking the “Options…” button, and ticking the box labeled “ISO 19005-1 

compliant (PDF/A)”. 
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2.1.2 OpenDocument Text (.odt) 

OpenDocument Text is another preservation-quality format in which word processing document may be retained long-term. OpenDocument 

Text is similar in structure to the .docx format used by Microsoft® Office. OpenDocument Text is an open, non-proprietary format associated 

with many word processing applications, including OpenOffice. Most word processing applications can save and convert files to the 

OpenDocument Text format.5 

 
Most word processing applications can save and convert files to the OpenDocument Text format, including Microsoft® 

Office 2010. 

                                                
5
 See also OASIS Open Document Format for Office Applications (OpenDocument) TC, https://www.oasis-open.org/committees/tc_home.php?wg_abbrev=office 

(accessed 9/7/2012). 

https://www.oasis-open.org/committees/tc_home.php?wg_abbrev=office
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OpenDocument Text is a sub-type of the OpenDocument Format (ODF), an open source file format for spreadsheets, charts, presentations, 

and word processing documents. Originally created by Sun Microsystems, the current standards were developed by the Organization for the 

Advancement of Structured Information Standards (OASIS) Open Document Format for Office Applications committee.  The format is based 

on the XML format used by the OpenOffice.org office suite. The format is also published (in one of its version 1.0 manifestations) as ISO/IED 

international standard 26300:2006. See also 2.4.1 OpenDocument Spreadsheet (.ods) and 2.10.1 OpenDocument Presentation (.odp). 

In almost all cases, an OpenDocument Text “file” with the .odt extension is actually a package of several files that have been compressed into 

a single ZIP file package that carries the .odt extension rather than the .zip extension. Within the zipped package are several separate files 

that represent the content of the document, its styling, metadata, settings, and a manifest of the zip package files. Although rare, an 

OpenDocument Text file can also be a single, flat XML file, in which case the associated file extension is usually .xml or .fodt. 

TIP: You can see the internal structure of your OpenDocument Text (.odt) files if you change the extension from .odt 

to .zip, and then unzip the file. BE CAREFUL TO TRY THIS ONLY WITH TEST FILES, NOT PRESERVATION MASTER COPIES. 

 

2.1.3 Special Note on Google Docs™ 

Google Docs™ is a cloud-based document editing service offered by Google™. Word processing documents may be created on Google 

Docs™ and exported in various formats, including Microsoft® Word 97-2003 (.doc), OpenDocument Text (.odt), PDF (.pdf), zipped webpage 

(.zip), and others. The recommendations described in this document apply to all documents, regardless of whether they were created using 
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Google Docs™. The State Archives of North Carolina recommends that documents be exported from Google Docs™ as OpenDocument 

Format (.odt). Alternatively, documents can be exported as standard PDF files and then converted to PDF/A. 

 
Documents created in Google Docs™ should be exported for long-term preservation as OpenDocument Format (.odt). 

Alternatively, documents can be exported as standard PDF files and then converted to PDF/A. 

2.2 Plain Text Documents 

Plain text files are those that contain US-ASCII or Unicode UTF-8 text without styling or structural markup. These are files commonly created with 

Notepad on Windows® operating systems, TextEdit on Mac® OS X® systems, and Vi text editor on Unix. Numerous other applicants are also used to 

create and edit these files. Technically speaking, while XML, HTML, XHTML, SGML, and many other documents are also plain text documents 
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(typically Unicode UTF-8 encoded), these types of files utilize special markup languages to apply structural and styling rules to the documents’ 

content. Because of their unique nature, such documents are classified for the purposes of these guidelines as “Structural markup text documents” (see 

2.3 Structural Markup Text Documents).   

2.2.1 Plain Text (.txt) US-ASCII or UTF-8 encoding 

The data in plain text files is typically encoded in either US-ASCII or Unicode UTF-8 encodings. US-ASCII (American Standard Code for 

Information Interchange) defines 256 characters where each character is defined using an 8-bit byte. It is the most common encoding for 

English-language plain text documents. Unicode UTF-8 has a much broader set of characters, allowing for the use of non-Roman scripts 

(Arabic, Chinese, and Thai, for instance). Its first 128 characters are those used by US-ASCII, making Unicode UTF-8 backwards compatible 

with US-ASCII and making all US-ASCII text valid Unicode UTF-8 as well. Unicode UTF-8 has become the standard encoding for Web 

documents, including email.  

 
Example plain text file, opened in Notepad. See also comma-separated and tab-

delimited files (below), which are types of plain text files designed especially to hold 

data. 
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2.2.2 Comma-separated file (.csv) US-ASCII or UTF-8 encoding 

Comma-separated files are plain text files that store tabular data. Like files with the .txt extension, they are usually encoded in either US-

ASCII or Unicode UTF-8. They are distinguished by the fact that they contain values separated by commas and line breaks, so that 

spreadsheet and database applications (like Microsoft® Excel® and Access®) can easily open and interpret (or “parse”) the data. 

 
Example comma-separated file (sample_log.csv) opened in Notepad. If this file were 

opened in a spreadsheet editor and re-saved as a tab-delimited file, it would appear as 

the file pictured in 2.2.3. 
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The same comma-delimited file as above (sample_log.csv) opened in Microsoft® Excel®. 

2.2.3 Tab-delimited file (.txt) US-ASCII or UTF-8 encoding 

Tab-delimited files are similar to comma separated files, the difference being that the values in one are separated by commas and in the 

other by tabs. Tab-delimited files carry the standard .txt extension. 

As with the .txt files and comma-separated files described in 2.2.1 and 2.2.2, tab-delimited files should be encoded in either US-ASCII or 

Unicode UTF-8. 
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Example tab-delimited file (sample_log.txt) opened in Notepad. If this file were opened in a spreadsheet editor and re-

saved as a comma-separated file, it would appear as the files pictured in 2.2.2. 

2.3 Structural Markup Text Documents 

Structural markup text documents, including XML and SGML, have been distinguished from plain text and word processing documents because of the 

unique functions they serve and the preservation standards they require. Technically speaking, these texts are also plain text files (see 2.2 Plain Text 

Documents), and many word processing documents, image files, web sites, and other formats are primarily XML-based. For the purposes of this 

document, structural markup text documents include individual plain text documents written in markup languages not otherwise belonging to another 

format category.  

2.3.1 SGML with DTD/Schema 

Standard Generalized Markup Language (SGML) is a markup language used for formally describing the structure and contents of 

documents. It is the umbrella language under which HTML, XML, and XHTML were designed. Defined by ISO 8879:1986, SGML files use 

“tags” to assign style and structure to content. These tags must either be internally defined or externally defined in a document type 

declaration (DTD). 
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2.3.2 XML (.xml) with DTD/Schema 

Extensible Markup Language (XML) is a markup language that describes a document’s storage layout and logical structure in a way that is 

both human and computer-readable. The term “XML” is applied to both the markup language and the documents produced with it. XML is a 

subset of the Standard Generalized Markup Language (SGML).  

XML tags are fully extensible and user-defined. Thus, XML documents must include or refer to documentation of the meaning of the tags 

(markup declarations). Usually, an XML file achieves this by referencing a document type definition (DTD) or schema in its header, although 

the file may also include the markup declarations within the XML document itself. The Library of Congress Sustainability of Digital Formats 

database describes two types of XML documents and their markup declarations: 

“XML DOCUMENTS FALL INTO TWO BROAD CATEGORIES: DATA-CENTRIC AND DOCUMENT-CENTRIC. DATA-CENTRIC DOCUMENTS ARE THOSE 

WHERE XML IS USED AS A DATA TRANSPORT. EXAMPLES INCLUDE SALES ORDERS, PATIENT RECORDS, DIRECTORY ENTRIES, AND METADATA 

RECORDS. ONE SIGNIFICANT USE OF DATA-CENTRIC XML IS FOR MANIFESTS (LISTS) OF DIGITAL CONTENT; ANOTHER IS FOR METADATA 

EMBEDDED INTO DIGITAL CONTENT FILES. DOCUMENT-CENTRIC DOCUMENTS ARE THOSE IN WHICH XML IS USED FOR ITS SGML-LIKE 

CAPABILITIES, REFLECTING THE STRUCTURE OF PARTICULAR CLASSES OF DOCUMENTS, SUCH AS BOOKS WITH CHAPTERS, USER MANUALS, 

NEWSFEEDS AND ARTICLES INCORPORATING EXPLICIT METADATA IN ADDITION TO THE TEXT. AN XML DOCUMENT'S MARKUP STRUCTURE CAN 

BE DEFINED BY A SCHEMA LANGUAGE AND VALIDATED AGAINST A DEFINITION IN THAT LANGUAGE. THE INITIAL, AND AS OF 2008, MOST 

WIDELY USED SCHEMA LANGUAGES ARE THE DOCUMENT TYPE DEFINITION (DTD) LANGUAGE AND W3C XML SCHEMA. OTHER SCHEMA 

LANGUAGES EXIST, INCLUDING RDF AND RELAX-NG.”6 

2.4 Spreadsheets 

Spreadsheets represent tabular data divided into columns and rows of data cells. Column and row headings identify data and allow future users to 

make sense and meaning of spreadsheet content. Depending on the relative importance of a spreadsheet’s content, formulas, graphs, charts, and 

sheets, the spreadsheet may need to be preserved in its entirety. For example, the value of cells may be created by formulae that cannot be seen if 

the spreadsheet is exported to PDF/A or plain text. Instead, it would need to be preserved as an OpenDocument Spreadsheet (see 2.4.1 

                                                
6
 Library of Congress “XML (Extensible Markup Language,” Sustainability of Digital Formats: Planning for Library of Congress Collections, 

http://www.digitalpreservation.gov/formats/fdd/fdd000075.shtml (accessed 4/26/2012). 

http://www.digitalpreservation.gov/formats/fdd/fdd000075.shtml


File Format Guidelines for Management and Long-Term Retention of Electronic records 

 

 

Page 11 

 

OpenDocument Spreadsheet ). Your agency or office will need to carefully determine whether this hidden information (or “metadata”) merits 

preservation.7  

 

 
Many spreadsheets, like those pictured above, have important metadata such as formulas  and styling information. This 

metadata is not always visible to the reader but is critical to rendering the data. When deciding between formats, it is 

important to consider whether your spreadsheets include this kind of information. OpenDocument Spreadsheets are 

capable of preserving formulas, hyperlinks, graphs, charts, and the relationships between multiple sheets. Comma-

separated files and tab-delimited files are not.6 

 

                                                
7
 For more information about retention of metadata, see Metadata as a Public Record in North Carolina: Best Practices Guidelines for Its Retention and Disposition 

(11/2010), http://www.records.ncdcr.gov/guides/Metadata_Guidelines_%2020101108.pdf (accessed 9/7/2012). 

http://www.records.ncdcr.gov/guides/Metadata_Guidelines_%2020101108.pdf
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2.4.1 OpenDocument Spreadsheet (.ods)  

OpenDocument Spreadsheet is a sub-type of the OpenDocument Format (ODF), an open source file format for spreadsheets, charts, 

presentations, and word processing documents. Originally created by Sun Microsystems, the current standards were developed by the 

Organization for the Advancement of Structured Information Standards (OASIS) Open Document Format for Office Applications committee.  

The format is based on the XML format used by the OpenOffice.org office suite. The format is also published (in one of its version 1.0 

manifestations) as ISO/IED international standard 26300:2006. See also 2.1.2 OpenDocument Text (.odt) and 2.10.1 OpenDocument 

Presentation (.odp). 

In almost all cases, an OpenDocument Spreadsheet “file” with the .ods extension is actually a package of several files that have been 

compressed into a single ZIP file package. Within the zipped package are several separate files that represent the content of the document, 

its styling, metadata, settings, and a manifest of the zip package files. An OpenDocument Spreadsheet file can also be a single, flat XML file; 

this is rare, however, and the associated file extension is usually .xml or .fods. 

 The OpenDocument Spreadsheet format does preserve styling, formulas, graphs, charts, and the relationships between 

multiple sheets. If, however, you are converting your file to ODS from another format, such as a Microsoft® Excel® XLS or 

XLSX file, be sure to check that styling, formulas, graphs, charts, and sheet relationships were converted properly.  
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Most spreadsheet editing software is capable of outputting to OpenDocument Spreadsheet format, as in this example 

from Microsoft® Office 2010. 

2.4.2 Comma-separated file (.csv) 

See also 2.2.2 Comma-separated file (.csv) US-ASCII or UTF-8 encoding 

Comma-separated files are plain text files that store tabular data. They are capable of storing spreadsheets without styling or formatting 

(such as borders, fonts, column widths, etc.) Like files with the .txt extension, they are usually encoded in either US-ASCII or Unicode UTF-8. 
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They are distinguished by the fact that they contain values separated by commas and line breaks such that spreadsheet and database 

applications (like Microsoft® Excel® and Access®) can easily open and parse the data.  

 Comma-separated files cannot preserve styling, formulas, graphs, charts, or the relationships between multiple 

sheets. This can be important information that has been identified as having enduring value, in which case the 

OpenDocument Spreadsheet format should be used.  

 TIP: If you save from Microsoft® Excel® as a CSV file, choose “CSV (Comma delimited) (*.csv)”, instead of “CSV 

(Macintosh) (*.csv)” or “CSV (MS-DOS) (*.csv)”: 

 

2.4.3 Tab-delimited file (.txt) 

See also 2.2.3 Tab-delimited file (.txt) US-ASCII or UTF-8 encoding 
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Tab-delimited files are similar to comma separated files, the difference being that the values in one are separated by commas and in the 

other by tabs. Tab-delimited files carry the standard .txt extension. Like comma-separated files, tab-delimited files are not capable of 

storing spreadsheets formula, styling, or formatting (such as borders, fonts, column widths, etc.).  

As with the comma-separated files described above, tab-delimited files should be encoded in either US-ASCII or Unicode UTF-8. 

 Tab-delimited files cannot preserve styling, formulas, graphs, charts, or the relationships between multiple sheets. This 

can be important information that has been identified as having enduring value, in which case the OpenDocument 

Spreadsheet format should be used. 

 Like the ODS and CSV files described above, tab delimited files can be saved from most spreadsheet editing tools, 

including Microsoft® Office 2010: 

 

2.4.4 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) 

PDF/A may be an appropriate format for preserving spreadsheets, where styling, graphs, and charts are important elements to preserve, 

but formulas are not. PDF/A preserves the rendering—or “look and feel”—of the original spreadsheet, but hidden types of information like 

formulas are lost. 

PDF-Archival (more commonly known as PDF/A) is an international standard developed by the Association for Information and Image 

Management International (AIIM International) for the use of PDF files for archiving and preservation of electronic documents.  The State 

Archives of North Carolina recommends PDF/A, Version 1, full compliance (PDF/A-1a) as a preservation format for word processing 

documents and other files. See also 2.1.1 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A). 
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 PDF/A files cannot preserve formulas, but can preserve styling, graphs, charts, and multiple sheets. Such elements may 

not render precisely the same as in the original, so it is important to check the PDF file to ensure it saved as desired. 

2.4.5 Special Note on Google Docs™ 

Google Docs™ is a cloud-based document editing service offered by Google™. Spreadsheets may be created on Google Docs™ and 

exported in various formats, including Microsoft® Excel® 97-2003 (.xls), OpenDocument Spreadsheet (.ods), Comma-separated file (.csv), 

HTML (.html), and others. The recommendations described in this document apply to all spreadsheets, regardless of whether they were 

created using Google Docs™. The State Archives of North Carolina recommends that spreadsheets with styling, formulas, graphs, charts, or 

relationships between multiple sheets be saved in the OpenDocument Spreadsheet format. Those without styling, formulas, graphs, charts, or 

multiple sheets may be saved as comma-separated or tab-delimited files. See 2.4.1 OpenDocument Spreadsheets (.ods), 2.4.2 Comma-

separated file (.csv), and 2.4.3 Tab-delimited file (.csv). 

 Currently, state agencies are required to keep public records on state-owned devices and servers. Session Laws of North 

Carolina, SL 2011-39 §11(c) mandates that “State agencies developing and implementing information technology 

projects/applications shall use the State infrastructure to host their projects.” Agencies may obtain an exception to this 

requirement. However, in the absence of such an exception, state agencies should ensure that a copy of any records 

created in the Google Docs™ cloud have also been exported and retained on state-owned devices. Please note that 

“state agencies” does not include local governments. 
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Documents created in Google Docs™ should be exported for long-term preservation as OpenDocument Format (.ods). 

Alternatively, documents can be exported and retained as Comma Separated Values (.csv) if there is no need to retain 

formulas, styling, graphs, charts, or the relationships between multiple sheets. 
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2.5 Audio 

Digitized audio “samples” sound waves at intervals, rather than recording the entire continuous sound wave as analog audio does. The digitized 

samples are then encoded into binary signal and packaged into a file format that tells software how to read the encoded binary data. The digitized 

audio file format also provides technical and descriptive information about the file (called “metadata”), such as the sampling rate, the quality of each 

sample (measured by bit depth), the creator of the original audio, the playback time, the date of creation, etc.  

 

 

 

 

 

Sampling and 4-bit quantization of an analog 

signal (red) using Pulse-code modulation. The red 

line is the analog sound wave, and the gray area is 

the digitized approximation. 

Image courtesy of Wikipedia, http://en.wikipedia.org/wiki/File:Pcm.svg 

(accessed 4/27/2012) 

http://en.wikipedia.org/wiki/File:Pcm.svg
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2.5.1 Broadcast WAVE Format LPCM (.wav) 

The Broadcast WAVE format (BWF) with LPCM encoding is a subtype of the WAVE format (Waveform Audio File Format). In 1997, the BWF 

format was introduced by the European Broadcast Union (EBU) in 1997 and has since gained widespread use as the preferred archival 

format for audio files.  Version 0 appeared in 1997, Version 1in 2001, and Version 2 in May 2011. Versions 0 and 1 are very similar, and 

Version 2 includes new loudness metadata. 

The standard WAVE specification allows for an unlimited number of data “chunks” to sit in the head of a WAVE file. A BWF file simply 

includes additional metadata in the head of the file, including the EBU’s “Broadcast Audio Extension” chunk, commonly known as the “bext” 

chunk. The bext chunk allows for important archival metadata to be embedded in the file, including the title of the recording, the recording’s 

creator, whether the recording is part of a compilation, and much more. This information tells listeners what they are listening to, identifies 

essential preservation information, and allows multi-part recordings (such as multiple tracks) to be played back properly. 

The data within a WAVE file is usually encoded with Linear Pulse Code Modulated Audio (LPCM), although it can also contain other variations 

of Pulse Code Modulated Audio (such as DPCM or ADPCM) and MPEG-encoded audio. The recommended preservation standard is to use 

LPCM. Alternative encodings are rarely used. 

 Please contact the State Archives for more information about tools to convert simple WAVE files to BWF. 

 

 For more technical information about BWF preservation, please see the Federal Agencies Digitization Guidelines 

Initiative Audio-Visual Working Group recommendations.8 

2.5.2 WAVE Format LPCM (.wav) 

The Waveform Audio File Format (WAVE) is a standard master format for digital audio. Although it can contain compressed audio, WAVE 

files nearly always contain audio in uncompressed linear pulse code modulation format (LPCM).  

WAVE files are widely used throughout the commercial and preservation sectors with a standardized set of additional metadata fields 

contained within the “bext” header chunk (see 2.5.1 Broadcast WAFE Format LPCM (.wav)). WAVE files that do not contain this additional 

                                                
8
 Federal Agencies Digitization Guidelines Initiative (FADGI), Guidelines: Embedded Metadata in Broadcast WAVE Files, 

http://www.digitizationguidelines.gov/guidelines/digitize-embedding.html (accessed 9/7/2012). 

http://www.digitizationguidelines.gov/guidelines/digitize-embedding.html
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metadata chunk will be missing important information that will aid in their long-term preservation, and may not easily be identifiable to 

listeners: 

 

2.6 Digital Video 

Digital videos combine multiple elements, including visual data, audio data, subtitles or pointers to external subtitles, and descriptive information 

(metadata) essential for playback. Digital video files are complex, and have many layers of encoded data. In order to be able to access a digital 

video file, software must be able to recognize not only the umbrella file format, but also the encoders used to package the video and audio inside 

the file format. An MXF file, for example, may contain JPEG2000-encoded image files representing every frame in the video, wrapped into the 

Motion JPEG2000 format, combined with PCM audio. MXF provides the final container that links the Motion JPEG with the PCM audio, but it could 

also be used to link other forms of audio and video. Although the file extension (.mxf, .mov, or .mp4, for example) reflects the final container, it does 

not necessarily identify the component parts of the digital video.  

2.6.1 AVI, full frame (uncompressed), WAVE PCM audio (.avi)  

AVI, or Audio Video Interleaved, is a multimedia container file format developed by Microsoft®. Conforming to RIFF (Resource Interchange 

File Formats) AVI is a fully documented, proprietary format that has been widely adopted for video production and filmmaking. The National 

Archives and Records Administration (NARA) uses AVI as a preservation master format for reformatted video materials, and NARA supports 

the open-source AVI MetaEdit tool for the capture and normalization of AVI file embedded metadata.9  

AVI files may contain full frame uncompressed video or compressed video, including MPEG, JPEG 2000, DV Digital Video, DivX, and other 

compression codecs. Audio in AVI files is WAVE PCM. 

2.6.2 Special Note on SD (Standard Definition) and HD (High Definition) videos 

                                                
9
 AVI-MetaEdit can be downloaded from NARA’s Github site: https://github.com/usnationalarchives (accessed 5/17/2012). 

https://github.com/usnationalarchives
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Several factors independent of file format help determine the quality and playability of digital video files, including the display resolution, 

scanning type (progressive scanning or interlaced scanning), and frame rate.  The State Archives will accept digital video files that adhere to 

established NTSC standard broadcast resolutions for either SD (Standard Definition) or HD (High Definition) video:10  

Standard Definition NTSC:  

720 x 480 29.97fps (480i, 480p)  

Aspect ratios: 4:3 or 16:9  

High Definition NTSC:  

1280 x 720 (720p60, 720p30, 720p24)  

1920 x 1080 (1080i60, 1080p30, 1080p24)  

Aspect ratio: 16:9   

 

2.7 Raster Images 

Raster images, also known as “bit-mapped” images or “bitmaps,” are still images created with a grid of pixels, or very small squares of color. The 

following is a useful introduction to raster images from the Library and Archives Canada (LAC):11 

A RASTER IMAGE IS COMPRISED OF BITS OF INFORMATION REPRESENTING UNIQUELY VALUED PIXELS IN THE FORM OF A GRID. IMAGE RESOLUTION IS 

MEASURED BY PIXELS PER INCH (PPI); HOWEVER THE PRINTING ABBREVIATION DPI (DOTS PER INCH) IS ALSO COMMONLY USED TO DESCRIBE IMAGE 

RESOLUTION. ALL DIGITAL PHOTOGRAPHS, REGARDLESS OF FILE TYPE, ARE RASTER IMAGES. 

THE MORE PIXELS THERE ARE IN RELATION TO THE AREA, THE HIGHER THE RESOLUTION. THE HIGHER THE RESOLUTION, THE SHARPER THE IMAGE IS AND 

THE LARGER THE FILE. […] 

DIGITAL IMAGE RESOLUTION IS GREATLY MISUNDERSTOOD. DIGITAL IMAGES THEMSELVES HAVE NO SIZE OTHER THAN THE NUMBER OF PIXELS THEY 

CONTAIN. THE IMAGE ONLY HAS REAL DIMENSIONS (INCHES OR CM) WHEN IT IS IN AN ANALOGUE FORM BEFORE DIGITIZATION, OR AFTER IT HAS 

BEEN PRINTED. 

                                                
10

 See similar recommendations from Library and Archives Canada (LAC), Local Digital Format Registry (LDFR): File Format Guidelines for Preservation and Long-term 
Storage, Version 1.0 (2010), 21-22. 
11

 Library and Archives Canada (LAC), Local Digital Format Registry (LDFR): File Format Guidelines for Preservation and Long-term Storage, Version 1.0 (2010), 24-25. 
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THERE ARE TWO BASIC MEASURES FOR DIGITAL IMAGERY CHARACTERISTICS: 

 SPATIAL RESOLUTION – CAPTURING DETAIL (PPI) AND, 

 TONAL RESOLUTION – COLOUR, BIT DEPTH AND DYNAMIC RANGE. 

 

GENERALLY, THE HIGHER THE PPI AND THE LARGER THE BIT DEPTH, THE MORE ACCURATE THE IMAGE WILL BE TO ITS ORIGINAL COLOUR. BLACK AND 

WHITE IMAGES ARE NOT CHARACTERIZED BY COLOUR RESOLUTION. THEY ARE COMPRISED OF BRIGHTNESS VALUES THAT REPRESENT 256 DIFFERENT 

SHADES OF GRAY. 

COLOUR DEPTH  NUMBER OF COLOURS 

VISIBLE  

1 BIT (MONOCHROME)  2  

4 BIT  16  

8 BIT (INDEXED COLOUR)  256  

24 BIT (TRUE COLOUR)  16,777,216  

 

COMMON "COLOUR RESOLUTIONS" ARE 1 BIT PER PIXEL, FOR SOLID BLACK-AND-WHITE NONREALISTIC IMAGES; 8 BITS PER PIXEL FOR GRAYSCALE 

IMAGES, NONREALISTIC COLOUR IMAGES, AND COARSE REALISTIC IMAGES; AND 24 BITS PER PIXEL, FOR "PHOTOGRAPHIC QUALITY" REALISTIC 

IMAGES. 48 BITS PER PIXEL IS IN INCREASING USE FOR ULTRAHIGH QUALITY IMAGES. 

GRAYSCALE IMAGES HAVE A MAXIMUM COLOUR DEPTH OF 8 BITS. THIS IS BECAUSE WHEN DEFINING SHADES OF GRAY IN TERMS OF RGB, EACH OF 

THE 3 RED, GREEN AND BLUE COMPONENTS MUST BE EQUAL (I.E. R=192 G=192 B=192, OR R=128 G=128 B=128). SINCE THESE THREE 

COMPONENTS MUST BE EQUAL, THERE ARE ONLY 256 POSSIBLE COMBINATIONS, WHICH EQUALS 8 BITS OF COLOUR.  

INDEXED COLOUR IMAGES ARE LIMITED TO A MAXIMUM OF 256 COLOURS (8-BIT), WHICH CAN BE ANY 256 COLOURS FROM THE SET OF 16.7 

MILLION 24 BIT COLOURS. EACH IMAGE FILE CONTAINS [ITS] OWN PALETTE WHICH PROVIDES A REFERENCE INDEX NUMBER USED BY THE COMPUTER 

TO IDENTIFY EACH COLOUR.  
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  RGB full-color photographic image                 Grayscale photographic image                    Bi-tonal photographic image12 

 

 
  RGB full-color textual image                   Grayscale textual image      Bi-tonal textual image13 

                                                
12

 [African-American children line up outside of Albemarle Region bookmobile], Photograph, Public Library History Files, State Library of North Carolina, North Carolina 
Digital Collections, http://digital.ncdcr.gov/cdm4/item_viewer.php?CISOROOT=/p249901coll36&CISOPTR=195&CISOBOX=1&REC=5 (accessed 4/30/2012). 

http://digital.ncdcr.gov/cdm4/item_viewer.php?CISOROOT=/p249901coll36&CISOPTR=195&CISOBOX=1&REC=5
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2.7.1 TIFF (.tif), uncompressed 

The Tagged Image File Format (TIFF) is the preferred preservation file format for raster images. Although the TIFF specification is owned by 

Adobe® Corporation, the format is fully documented, extensible, and widely adopted.14 The State Archives recommends the use of TIFF v. 

6.0 uncompressed baseline RGB for color images, TIFF v. 6.0 uncompressed baseline grayscale for grayscale images, and TIFF v. 6.0 

Group IV/Huffman compressed baseline bi-tonal for typographic documents where there are no fine details, light markings, handwritten or 

pencil notations. This means that preservation TIFF files should be: 

1. version 6.0, which was released in 1992 and is the most recent TIFF specification. TIFF 6.0 Supplement 2, which was released in 2002 

and introduced two additional compression schemes used when saving TIFF files in Adobe® Photoshop®, does not affect the 

recommended preservation format.15  

2. baseline. This simply means that the minimum (or baseline) tags are present that make a TIFF file a TIFF file. If your file does not meet 

the minimum baseline tagging requirements, it is not a valid TIFF file and software may report that the file is corrupted when 

attempting to open it. Software will likely be able to save TIFF files at baseline by default. 

3. RGB, grayscale, or bi-tonal, depending on the appearance of the analog original or encoding of the born-digital original. Baseline 

TIFF files have four configurations: bi-tonal (black and white), grayscale, palette-color (limited color palette), and full-color RGB. If 

your original records are color images (photos, maps, text with colored notations, or any born-digital image that originated in RGB), 

you should preserve that image as a full-color RGB TIFF file. If you are scanning grayscale documents (such as grayscale maps, 

typographic documents that are difficult to read or that have pencil markings, handwritten documents, etc.) or have born-digital 

images that originated in grayscale, you should save the images as uncompressed grayscale TIFF files. For scanned images of black 

and white typographic documents where visual detail is not important and there are no fine details, light markings, handwritten or 

pencil notations,  Group IV/Huffman bi-tonal (black and white) TIFF files may be used.  

 

                                                                                                                                                                                                                             
 

13
 “The Duty of Females in Relation to the Future Educational Interests of Our Country,” North Carolina Journal of Education, vol. 7 no. 4 (July 1864): 91, 

http://digital.ncdcr.gov/cdm4/document.php?CISOROOT=/p249901coll37&CISOPTR=14329&REC=1 (accessed 4/30/2012). 
14

 TIFF Revision 6.0, June 3, 1992 http://partners.adobe.com/public/developer/en/tiff/TIFF6.pdf (access 4/30/2012). 
15

 Adobe Photoshop
®
 TIFF Technical Notes, March 22, 2002 http://partners.adobe.com/public/developer/en/tiff/TIFFphotoshop.pdf (accessed 4/30/2012). 

http://digital.ncdcr.gov/cdm4/document.php?CISOROOT=/p249901coll37&CISOPTR=14329&REC=1
http://partners.adobe.com/public/developer/en/tiff/TIFF6.pdf
http://partners.adobe.com/public/developer/en/tiff/TIFFphotoshop.pdf
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Recommended TIFF file format  Examples of original formats 

TIFF v. 6.0 uncompressed baseline RGB 

all born-digital color images,  
digitized color photographs,  
grayscale photographs where discoloration or sepia tone are of historic value, 
text with colored ink, paper, highlighting or annotations of value, 
color maps 

TIFF v. 6.0 uncompressed baseline grayscale 

all born-digital grayscale images, 
grayscale photographs without discoloration or sepia tone of historic value, 
handwritten text with no color of value, 
typographic text that is difficult to read in bi-tonal (black and white) scans 

TIFF v. 6.0 Group IV/Huffman compressed baseline bi-tonal typographic text with clear printing where text is not fine or faint 

 

2.7.2 JPEG 2000 (.jp2) 

Joint Photographic Experts Group JPEG 2000 is an open, published ISO standard (ISO 15444-1:2004). TIFF has long been established as 

the archival preservation file format of choice for raster images, and JPEG 2000 is increasingly being considered a viable format as well. It 

is yet to be widely adopted, however, and the State Archives recommends JPEG 2000 with reservations. Agencies should use JPEG 

2000 as a preservation format only where staff with technical proficiency are familiar with the format and/or where JPEG 2000 is 

already in use in the office. Although JPEG 2000 is less widely adopted than TIFF, JPEG 2000 offers several advantages, including a highly 

efficient lossless encoding that allows for very high quality images at very low file sizes. There are three types of JPEG 2000 image file 

formats, the first of which is the most widely accepted for long-term preservation: 

 JPEG 2000 Part 1 (JP2, .jp2) — International ISO standard ISO 15444-1:2004, JP2 is the core coding system and the most widely 

adopted by preservation institutions, including Library of Congress (LOC), Library and Archives Canada (LAC), the National Library 
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of the Netherlands, the British Library, the Wellcome Library, the National Library of Norway, and the National Library of the Czech 

Republic.16 

 JPEG 2000 Part 2 (JPX, .jpx, .jpf) — International ISO standard ISO 15444-2:2001, JPX is an extension of JP2 that allows for 

additional colorspaces, the specification of opacity, standardized metadata, multiple image data streams, and more non-contiguous 

internal organization of the image data.17Although the official MIME type extension is .jpf, some applications may save files as .jpx.18 

Library of Congress notes the following information in its recommendation of JPX alongside JP2 as a preservation format for still 

images: “The JPX level of the JPEG2000 standard supports more effective color management than the level 1 format (JP2). 

JPEG2000 offers many options for choices of quality level, and storage order for the encoded image data (codestream). Future 

investigation is needed to determine whether particular options should be encouraged or avoided when the objective is responsible 

long-term custody.”19 

                                                
16

 “JPEG 2000 Part 1 (Core) jp2 File Format,” Sustainability of Digital Formats: Planning for Library of Congress Collections, 
http://www.digitalpreservation.gov/formats/fdd/fdd000143.shtml (accessed 05/02/2012); 

16
 Library and Archives Canada (LAC), Local Digital Format Registry (LDFR): 

File Format Guidelines for Preservation and Long-term Storage, Version 1.0 (2010); R. Gillesse, J. Rog, & A. Verheusen, Alternative File Formats for Storing Master Images 
of Digitisation Projects (Den Haag: Koninklijke Bibliotheek, 2008) 
http://www.kb.nl/hrd/dd/dd_links_en_publicaties/publicaties/Alternative_File_Formats_for_Storing_Masters_2_1.pdf (accessed 5/2/2012); R. McLeod & P. 
Wheatley, Preservation Plan for Microsoft — Update Digital Preservation Team (London: British Library, 2007) 
http://www.bl.uk/aboutus/stratpolprog/ccare/introduction/digital/digpresmicro.pdf (accessed 5/2/2012); C. Henshaw, ICC profiles and LuraWave (London: 
Wellcome Library, 2010) jpeg2000wellcomelibrary.blogspot.com/2011/05/icc-profiles-and-lurawave.html (accessed 5/2/2012); National Library of Norway, 
Digitization of books in the National Library — methodology and lessons learned (Oslo: National Library of Norway, 2007) 
http://www.nb.no/content/download/2326/18198/version/1/file/digitizing-books_sep07.pdf (accessed 5/2/2012); B. Vychodil, "JPEG2000 - Specifications for The National 
Library of the Czech Republic," Seminar JPEG 2000 for the Practitioner (London: Wellcome Trust, 16 Nov 2010) 
http://www.dpconline.org/component/docman/doc_download/520-jp2knov2010bedrich (accessed 5/2/2012). 
17

 “JPEG2000-hul Module,” Jhove http://hul.harvard.edu/jhove/jpeg2000-hul.html (accessed 5/2/2012). 
18

 D. Singer, et al., “MIME Type Registrations for JPEG 2000 (ISO/IEC 15444),” April 2004 http://www.ietf.org/rfc/rfc3745.txt (accessed 5/2/2012). 
19

 Table 2, Note 2, “Still Image: Curator’s View,” Sustainability of Digital Formats: Planning for Library of Congress Collections, 
http://digitalpreservation.gov/formats/content/still_curator.shtml  (accessed 05/02/2012). 

http://www.digitalpreservation.gov/formats/fdd/fdd000143.shtml
http://www.kb.nl/hrd/dd/dd_links_en_publicaties/publicaties/Alternative_File_Formats_for_Storing_Masters_2_1.pdf
http://www.bl.uk/aboutus/stratpolprog/ccare/introduction/digital/digpresmicro.pdf
file://dcr_vs1/DAH$/Intranet/ar/Electronic_Records/file_formats/Drafts/jpeg2000wellcomelibrary.blogspot.com/2011/05/icc-profiles-and-lurawave.html
http://www.nb.no/content/download/2326/18198/version/1/file/digitizing-books_sep07.pdf
http://www.dpconline.org/component/docman/doc_download/520-jp2knov2010bedrich
http://hul.harvard.edu/jhove/jpeg2000-hul.html
http://www.ietf.org/rfc/rfc3745.txt
http://digitalpreservation.gov/formats/content/still_curator.shtml
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 JPEG 2000 Part 6 (JPM, .jpm) — International ISO standard ICO 15444-6:2003, and based on the Mixed Raster Content standard 

ICO/IEC 16485:2000, JPM is designed to combine bit-tonal and continuous-tone images into compound images. Library and Archives 

Canada (LAC) includes this format in their description of the recommended JPEG 2000 format.20 

2.8 Vector Images 

Whereas raster images are built by small dots of color, vector images are created mathematically with the geometry of points, lines, curves, and 

polygons. Raster images tend to be used for photographs and photo-realistic images, while vector images are used for structured pictures, such as 

architectural drawings, graphic designs, and engineering drawings. Vector images are also used widely in geospatial databases, which this section 

does not cover. For geospatial vector sets, see 2.13 Geospatial Vector Datasets. 

 

                                                
20

 Library and Archives Canada (LAC), Local Digital Format Registry (LDFR): File Format Guidelines for Preservation and Long-term Storage, Version 1.0 (2010), 26. 

 

  

RASTER REPRESENTATION      VECTOR REPRESENTATION  

Image courtesy of Library and Archives Canada (LAC), Local Digital Format Registry (LDFR): File Format Guidelines for Preservation and Long-term 

Storage, Version 1.0 (2010), 25. 
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2.8.1 Scalable Vector Graphics 1.1 (.svg) 

SVG is a widely adopted and open standard from W3C that is used for creating two-dimensional graphics in XML.21 Its official description is 

as follows: “SVG is a language for describing two-dimensional graphics in XML [XML10]. SVG allows for three types of graphic objects: vector 

graphic shapes (e.g., paths consisting of straight lines and curves), images and text. Graphical objects can be grouped, styled, transformed 

and composited into previously rendered objects. The feature set includes nested transformations, clipping paths, alpha masks, filter effects 

and template objects.”22 The National Archives of the UK writes,  

“SVG SUPPORTS 24-BIT COLOUR, AND ALLOWS THE CREATION OF SOPHISTICATED DYNAMIC AND INTERACTIVE GRAPHICS. BEING ENTIRELY XML-

BASED, IT ENJOYS THE ADVANTAGES OF EXTENSIBILITY, INTEROPERABILITY AND FLEXIBILITY. SVG CAN BE EASILY MANIPULATED AND TRANSFORMED 

USING STANDARD XML TOOLS. 

SVG IS AN OPEN, NON-PROPRIETARY FORMAT. IT IS RAPIDLY BECOMING A MAJOR STANDARD FOR VECTOR IMAGERY, PARTICULARLY ON THE 

INTERNET. IT IS WIDELY SUPPORTED BY ALL THE MAJOR VENDORS, AND A NUMBER OF FREE VIEWERS ARE AVAILABLE FOR OFF/ONLINE VIEWING.”23 

2.8.2 AutoCAD® Drawing Interchange Format (.dxf) 

The Drawing Interchange Format was developed and is owned by Autodesk®, the producer of AutoCAD®. AutoCAD®’s native Drawing 

Format, DWG, is currently the de facto standard for vector graphics. The DWG format, however, is proprietary and has not been released. 

Autodesk® instead recommends the use of the Digital Interchange Format DXF for data exchanges. The DXF specification, which is revised 

alongside each release of AutoCAD®, was designed to be exchanged with other CAD applications. The format is owned by Autodesk® but 

freely available to use. The UK National Archives writes that “DXF is a complex format, and the quality and sophistication of its 

implementation in different applications varies considerably. The frequent changes to the specification can also cause compatibility problems. 

In particular, users must be aware that some applications may read a DXF file whilst skipping unsupported features. This can lead to the loss 

of information in a manner that may not be obvious to the user.”24 The State Archives of North Carolina recommends that the AutoCAD® 

Drawing Interchange Format (.dxf) be used as a preservation format only where PDF/A or SVG are not appropriate. 

                                                
21

 “Scalable Vector Graphics (SVG),” W3C http://www.w3.org/Graphics/SVG/ (accessed 5/2/2012). 
22

 “Scalable Vector Graphics (SVG) 1.1 (Second Edition),” W3C (August 13, 2011) http://www.w3.org/TR/SVG11/ (accessed 5/2/2012). 
23

 The National Archives, Graphics File Formats: Digital Preservation Note 4 (August, 2008), 13 http://www.nationalarchives.gov.uk/documents/graphic-file-
formats.pdf (accessed 5/2/2012). 
24

 The National Archives, Graphics File Formats: Digital Preservation Note 4 (August, 2008), 11-12 http://www.nationalarchives.gov.uk/documents/graphic-file-
formats.pdf (accessed 5/2/2012). 

http://www.w3.org/TR/2008/REC-xml-20081126/
http://www.w3.org/Graphics/SVG/
http://www.w3.org/TR/SVG11/
http://www.nationalarchives.gov.uk/documents/graphic-file-formats.pdf
http://www.nationalarchives.gov.uk/documents/graphic-file-formats.pdf
http://www.nationalarchives.gov.uk/documents/graphic-file-formats.pdf
http://www.nationalarchives.gov.uk/documents/graphic-file-formats.pdf
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2.8.3 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) 

PDF-Archival (more commonly known as PDF/A) is an international standard developed by the Association for Information and Image 

Management International (AIIM International) for the use of PDF files for archiving and preservation of electronic documents.  The State 

Archives of North Carolina recommends PDF/A, Version 1, full compliance (PDF/A-1a) as a preservation format for word processing 

documents and other files. For some images created in raster form, PDF/A-1a may be an appropriate preservation format, particularly for 

simple images where 2D visual rendering is more important than manipulability.25 See also 2.1.1 PDF/A-1a (.pdf) (ISO 19005-1 compliant 

PDF/A). 

2.9 Databases 

Databases contain structured data organized into fixed fields in computer-readable files. Today, nearly all databases are relational databases, in 

which data is contained in a series of formally-described and related tables from which data can easily be queried. A database management system 

(DBMS) refers to the software used to manage databases, rather than to the content of the databases themselves. Common DBMSs include Microsoft® 

Access®, Microsoft® SQL Server, and Oracle® MySQL. Specialized fields like astronomy, social science, and engineering often utilize unique DBMSs. 

The database preservation category focuses not on the DBMSs, but on the formats designed for the exchange of data from one DBMS to another. 

2.9.1 Software Independent Archiving of Relational Databases (SIARD) 

The Software Independent Archiving of Relational Databases (SIARD) format was developed by the Swiss Federal Archives in response to the 

lack of a standardized archiving format for databases.26 It is an XML-based format designed for the long-term preservation of relational 

database content. First introduced by the Swiss Federal Archives in 2004, it has since been further developed within the PLANETS project. In 

2008, the Swiss Federal Archives released a full-fledged version of the SIARD format with associated software.27 

                                                
25

 For more information about PDF/A as a preservation format for vector images, see David Duce, Bob Hopgood, Mike Coyne, Mike Stapleton, and George Mallen, "SVG 
and the Preservation of Vector Images,” Digital Preservation and Records Management Programme of JISC, the Joint Information Systems Committee of the UK Higher 
Education ([2008]) http://www.svgopen.org/2008/papers/40-SVG_and_the_Preservation_of_Vector_Images/#d4e396 (accessed 5/8/2012);  Mike Coyne, David 
Duce, Bob Hopgood, George Mallen, Mike Stapleton, Study on the Significant Properties of Vector Images, JISC Digital Preservation Programme (11/27/2007) 
http://www.jisc.ac.uk/media/documents/programmes/preservation/vector_images.pdf (accessed 5/8/2012). 
26

 Swiss Federal Archives, “SIARD Format Description” (09/30/2008) 
http://www.bar.admin.ch/dienstleistungen/00823/00825/index.html?lang=en&download=NHzLpZeg7t,lnp6I0NTU042l2Z6ln1ad1IZn4Z2qZpnO2Yuq2Z6gpJCDdIR8f
mym162epYbg2c_JjKbNoKSn6A and http://www.bar.admin.ch/dienstleistungen/00823/00825/index.html?lang=en (accessed 5/8/2012). 
27

 Amir Bernstein, “Data Preservation: The International Challenge and the Swiss Solution,” undated briefing paper, Swiss Federal Archives 
http://www.digitalpreservationeurope.eu/publications/briefs/database_preservation.pdf (accessed 5/8/2012). 

http://www.svgopen.org/2008/papers/40-SVG_and_the_Preservation_of_Vector_Images/#d4e396
http://www.jisc.ac.uk/media/documents/programmes/preservation/vector_images.pdf
http://www.bar.admin.ch/dienstleistungen/00823/00825/index.html?lang=en&download=NHzLpZeg7t,lnp6I0NTU042l2Z6ln1ad1IZn4Z2qZpnO2Yuq2Z6gpJCDdIR8fmym162epYbg2c_JjKbNoKSn6A
http://www.bar.admin.ch/dienstleistungen/00823/00825/index.html?lang=en&download=NHzLpZeg7t,lnp6I0NTU042l2Z6ln1ad1IZn4Z2qZpnO2Yuq2Z6gpJCDdIR8fmym162epYbg2c_JjKbNoKSn6A
http://www.bar.admin.ch/dienstleistungen/00823/00825/index.html?lang=en
http://www.digitalpreservationeurope.eu/publications/briefs/database_preservation.pdf
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A SIARD archive is a single uncompressed ZIP container that holds two folders: a metadata folder and a content folder. The metadata folder 

contains an identification of the database, format version, lists of tables, views, routines, table constraints and triggers, SQL type, LOBs (Large 

Objects) names, and relations. The content folder holds the schema and table data in XML files.28  

2.9.2 Delimited Flat File (Plain Text) with DDL 

Delimited plain text files may be used for archiving simple database content or content from legacy database applications (see 2.2.1 Plain 

Text for acceptable encodings). Data fields should be delimited using commas, tabs, or another delimiter (see 2.2.1 Comma-separated file 

(.csv) and 2.2.2 Tab-delimited file (.csv)), rather than being stored as fixed-length flat files. 

In order that the data be identified and made comprehensible, at minimum there must be a data definition language (DDL) accompanying 

the database. Any additional contextual information transferred to the State Archiving accompanying the database (such as data dictionaries 

and relational diagrams) should be submitted in an appropriate preservation format. 

2.10 Presentations 

Presentations are image, text, and audio-based displays of information, usually in the form of a slide show. Common tools like Microsoft® 

PowerPoint®, OpenOffice.org Impress, Corel® Presentations, and Google Docs™ allow users to create, edit, and present such files. Presentations may 

include not only images, text, and audio, but also timed animations, hyperlinks, and click effects. Web-based applications like Google Docs™ allow 

for the online, collaborative creation of such presentations, and export files in common pre-existing formats.  

Although zooming presentations (or ZUIs, for zoom user interface) are available through tools like Prezi, these are not considered here within the 

scope of presentation file formats. 

2.10.1 OpenDocument Presentation (.odp) 

OpenDocument Presentation (.odp) is a sub-type of the OpenDocument Format (ODF), an open source file format for spreadsheets, charts, 

presentations, and word processing documents. Originally created by Sun Microsystems, the current standards were developed by the 

Organization for the Advancement of Structured Information Standards (OASIS) Open Document Format for Office Applications committee.  

The format is based on the XML format used by the OpenOffice.org office suite. The format is also published (in one of its version 1.0 

manifestations) as ISO/IED international standard 26300:2006. See also 2.1.2 OpenDocument Text (.odt) and 2.4.1 OpenDocument 

Spreadsheet (.ods). 

                                                
28

 Ibid. 
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An OpenDocument Presentation “file” with the .odp extension is actually a package of several files that have been compressed into a single 

ZIP file package. Within the zipped package are several separate files that represent the content of the document (including images, notes, 

and text), animations and click effects, themes, styles, layouts—as well as a manifest of the zip package files.  

2.10.2 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) for presentations without animation 

PDF-Archival (more commonly known as PDF/A) is an international standard developed by the Association for Information and Image 

Management International (AIIM International) for the use of PDF files for archiving and preservation of electronic documents.  The State 

Archives of North Carolina recommends PDF/A, Version 1, full compliance (PDF/A-1a) as a preservation format for presentations without 

audio or animations.  See 2.1.1 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A). 

2.11 Email 

State Agency Employees 

Pursuant to E.O. 18, Executive Branch state employees are required to retain all emails for ten years. Most agencies under E.O. 18 currently use a 

service called Mimosa, which automatically retains all email messages for ten years. Mimosa, however, does not fulfill state agencies’ records 

retention requirements. Although Mimosa automatically retains emails for a period of ten years, state agencies are also required to consult their 

records retention schedules and identify any emails with retention periods longer than ten years. When consulting records retention schedules, state 

agency employees should be aware that records are defined by content, not media. Thus, excepting the general state agency schedule, schedules 

will not include a record series titled simply “email.” Rather, email can contain several types of records. Examples include correspondence, meeting 

agendas, employee leave requests, conference materials, employee vehicle requests, law enforcement case files, and more.  

Currently, emails of state employees are delivered to the State Archives of North Carolina in the Microsoft® Outlook® Personal Storage Format (.pst), 

where they are then converted into XML for long-term preservation. The file format recommendations below are intended for local government 

employees. 

Local Government Employees 

Unlike state agency employees, local government employees are not affected by Executive Order 18, also known as E.O. 18. This executive order 

requires state agencies to retain email for ten years. Local government employees should consult their retention schedules to determine the retention 

periods for their emails. When consulting records retention schedules, local government employees should be aware that records are defined by 

content, not media. Thus, no schedule will not contain a record series titled simply “email.” Rather, email can contain several types of records. 
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Examples include correspondence, meeting agendas, employee leave requests, conference materials, employee vehicle requests, law enforcement 

case files, and more. The following format recommendations are intended for local government employees. 

 NOTE: Local government employees are not subject to E.O. 18, which requires that most state agency representatives retain 

email for ten years.  

 NOTE: Most county and municipal email messages may be “destroyed in office after administrative value ends.” 

“Administrative value ends” generally means “when you don’t need them to do your job anymore.” 

Formats: Multiple Emails & Email Accounts 

In common usage, “email” is used to refer to one of two things: (1) an individual email message or (2) an entire email account, including 

messages, message folders, contacts, calendars, and tasks. Most email file formats are designed to either hold a single message, multiple 

messages, or an entire email account, including non-message data. This section discusses file formats that aggregate multiple email messages 

or contain entire accounts with non-message data. 

Agencies may consider retaining email in either form, depending on what records are contained within the email. Public records with long-

term retention may appear in several areas throughout an email account. For example, the Governor’s daily and monthly schedule file 

(permanent retention) might include an email calendar; county legal correspondence files (retain for 3 years after resolution) might include 

meeting invitations in an email calendar; municipal public relations file (retain 5 years) may include email messages arranged into folders 

such that the folders are valuable to retain as well. 

 NOTE: Not all email clients allow entire accounts or aggregated messages to be exported. Certain email accounts 

may require that messages be individually.  

2.11.1 Microsoft® Outlook® Personal Storage Table (.pst) 
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The Personal Storage Table (.pst) format is an open, proprietary format owned by Microsoft® and used primarily by the Microsoft® Exchange 

Client, Windows® Messaging, and Microsoft® Outlook®. Although Microsoft® owns copyright to the format, it is freely published to allow open 

development of tools that can open, process, manage, and convert .pst files.29 

The State Archives of North Carolina recommends that local agencies using Outlook® and needing to retain entire email accounts should 

retain those accounts as PST files. PST files, however, are frequently updated and should regularly be updated with new releases of 

Microsoft® Office. If individual employees are retaining PST files locally, each time Microsoft® Office is updated on employees’ computers, 

the employees should open all PST files in Outlook® and re-save in the updated PST format. Keep in mind, there may be little apparent 

difference between two versions of a PST file. It is essential that PST files be updated in this manner in order to be retained long-term. 

PST files are highly complex. They contain messages within folder hierarchies, message attachments, as well as calendars, contacts, tasks, 

email flags and categorization, and other data. Email accounts can quickly become very large, and PST files (like any file) have a maximum 

size beyond which the file may easily corrupt. PST files produced prior to Outlook® 2003 have a maximum file size of 2 GB. Those produced 

in Outlook® 2003 and 2007 have a default maximum size of 20 GB, and those in Outlook® 2012 50 GB. Files beyond these size limits 

should be divided into smaller files that do not exceed the maximum recommended size. This can be accomplished by opening the PST file in 

Outlook® and re-saving selected sections separately. 

2.11.2 MBOX (.mbox, .mbx) 

For those agencies that do not use Microsoft® Outlook®, MBOX may be an acceptable format for retention. The State Archives only 

recommends MBOX be used where PST files are not available and it is not viable to save messages individually.  

MBOX is not a file format per se, but rather a family of four related storage formats. Different email clients implement MBOX in different 

ways, but MBOX files generally store all messages within a single email folder Different MBOX formats mark the end of one message and 

the beginning of another in slightly different ways. MBOX has become a de facto standard across email clients, with different clients 

employing one of the four types of MBOX file formats. It may be necessary to open your MBOX files in Notepad or another text editor to 

determine the precise MBOX format employed by your email client. 

Programs like Aid4Mail, Emailchemy or Xena can help distinguish and convert MBOX formats. 

                                                
29

 Outlook Personal Folders (.pst) File Format Specification http://msdn.microsoft.com/en-us/library/ff385210.aspx (accessed 5/9/2012). 

http://msdn.microsoft.com/en-us/library/ff385210.aspx
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It is also important to note that MBOX files include attachments (spreadsheets, word processing documents, images, etc. that the ender 

attached to the email) embedded into the email.30 Note, however, that the State Archives of North Carolina recommends that any documents 

attached to emails be preserved separately and in their native file format. Attachments should be downloaded and preserved as separate 

files. 

MBOX format  File Extention Notes 

mboxo .mbox 
.mbx 

Used by Eudora 
 

 NOTE: mboxo suffers from significant flaws that easily lead files to be unreadable. Do 
not use the mboxo format for email preservation. Programs like Aid4Mail, Emailchemy or 
Xena can help distinguish MBOX formats. 

mboxrd .mbox 
.mbx 

Used by Mozilla, Thunderbird, qmail 

mboxcl .mbox 
.mbx 

mboxcl format is like mboxo format, but includes a Content-Length field with the number of 
bytes in the message.31 

mbocxl2 .mbox 
.mbx 

mboxcl2 format is like mboxcl but has no >From quoting. These formats are used by SVR4 
mailers.  mboxcl2 cannot be read safely by mboxrd readers. 

 

Formats: Individual Email Messages 

In some cases, clients may not allow users to export accounts or multiple messages into a single file. Instead, the email client may allow 

individual messages to be exported one-by-one. In this case, users should be careful to select a format that (1) includes as much metadata as 

possible and (2) which is least likely to become inaccessible in the near future.   

                                                
30

 In MIME format. 
31

 Mbox format definition, http://qmail.org/man/man5/mbox.html (accessed 8/2/2012). 

http://qmail.org/man/man5/mbox.html
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Many email clients will offer users multiple format options for export. These email formats are not uniformly identified across email clients, 

and many formats are interpreted differently by different clients. Thus, the State Archives of North Carolina makes the following general 

guidelines for local governments, rather than recommending specific file formats: 

1. Attachments should be saved as separate files, in their original format. The email message should indicate whether there are any 

attachments and include the filenames of those attachments. Depending on the file format, the attachment may also be embedded in 

the message file itself. Regardless of whether the attachment is embedded in the message, it should also be saved separately in its 

original format to ensure that it can be opened at a later date.  

 
Shown here is a portion of an email (saved in plain text) that has a Microsoft® Excel® file attached. Note that in 

this example, the filename, size, and timestamps are preserved. 

2. If the email message can only be opened in your email client, use a different format. Many email clients have developed their own 

proprietary format for email, and these should not be used when saving individual messages. Instead, the message should be saved in 

one of the general formats listed elsewhere in this document, such as plain text (see 2.2.1 Plain Text ) or PDF (see 2.1.1 PDF/A-1a). If 

the email is a plain text document, it should be able to be opened in a simple text editor, like Notepad or TextEdit. Plain text emails 

may carry the .txt extension, but they may also carry .eml or another extension. When selecting a file format in your email client, 

plain text formats may be identified under various titles, such as “EML,” “Email Message,” “Plain Text,” or “Show Original.”  

 Note: If your file does not have the extension .txt, your computer may not know to open the file in a text 

editor. Test the file by manually opening it in Notepad, TextEdit, or another text editor on your computer.  
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3. Email header information should be included in the file. The email “header” contains technical information that is very important in 

demonstrating the authenticity of an email during e-discovery or a public records request. Most important is the email address of the 

sender and recipient(s); many email file formats preserve the name of the sender and recipient(s), but not the email addresses. Be 

aware that email headers may be structured differently depending on the file format and the email client (see examples below). If 

you export messages from your email client as PDF, this metadata will probably not be included. You may need to export messages 

in a format that includes header metadata, and then convert that format to PDF.  

 

 
Email headers appear differently depending on format and email client. Note that although the two partial emails 

header above are formatted differently, both contain important information like date, sender email address, 

recipient email address, and subject.  
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2.12 Webpages 

Websites are usually collections of numerous webpages that are intellectually related and meant to be explored as a whole. The North Carolina 

Department of Cultural Resources’s site www.ncdcr.gov, for example, is a website that contains numerous webpages, including a, “About” page, a 

“News” web feed page, and a dynamic “Map” page. Each of these pages, in turn, is made up of multiple files of various file formats. A single 

webpage may include HTML, CSS, executable files, images, videos, audio, fonts, PDFs, and more. These complex digital entities, moreover, are often 

embedded in dense hyperlinked contexts, so that a single webpage removed from its context loses much of its meaning.  

The goal of archiving a webpage is to collect all of the files, embedded content, and linked resources that originally made up the original webpage, 

and to be able to continue presenting the webpage as it originally appeared to visitors. Where possible, webpages should be collected in the 

context of the websites and linked webpages in which they were located at the time of capture. Several current web archiving services utilize the 

open-source Heritrix tool, which can perform large-scale archival web crawls and captures.32 The Department of Cultural Resources performs large-

scale captures of state government websites and social media content, utilizing the Web Archive (WARC) format and the Archive-It web archiving 

service. Currently, local government websites are not actively captured as a part of this program. Although parts of some local government sites are 

incidentally captured in the archive, local governments should not currently rely on this program to archive their websites.  

2.12.1 Web Archive (.warc, .war) 

Many web archiving services utilize the Web Archive, or WARC, format. This format specifies a standard for combining multiple digital 

resources into a single, aggregate file with descriptive information. The WARC format is an extension of the ARC File Format that has been 

used to store web crawls by the Internet Archive since 1996. Beginning in 2005, the Internet Archive developed the WARC format in 

consultation with the International Internet Preservation Consortium (IIPC) to extend and replace the ARC format. Published as ISO 

28500:2009, WARC is an open, publicly documented standard.33  

The WARC file format is designed to be used in the large-scale collection and bulk harvesting of web archives through tools built around the 

Heritrix open-source tool.34 The State Archives and State Library of North Carolina currently crawl state government websites through 

                                                
32

 For documentation of the Heritrix tool, see the Internet Archive’s confluence page, https://webarchive.jira.com/wiki/display/Heritrix/Heritrix (accessed 
5/29/2012). 
33

 ISO 28500:2009, Information and documentation -- WARC file format is available from ISO for purchase, 
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=44717 (accessed 5/15/2012). The draft standard that was the basis for 
approval, ISO/DIS 28500, is at http://bibnum.bnf.fr/WARC/warc_ISO_DIS_28500.pdf (accessed 5/15/2012). 
34

 See documentation of the Heritrix tool at the Internet Archive: https://webarchive.jira.com/wiki/display/Heritrix/Heritrix. 

http://www.ncdcr.gov/
https://webarchive.jira.com/wiki/display/Heritrix/Heritrix
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=44717
http://bibnum.bnf.fr/WARC/warc_ISO_DIS_28500.pdf
https://webarchive.jira.com/wiki/display/Heritrix/Heritrix
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Archive-It. The archived websites can be accessed online at www.webarchives.ncdcr.gov. To submit a new website to the web archive, please 

contact webarchives@ncdcr.gov. 

2.12.2 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A) 

See also 2.1.1 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A). It is recommended that local governments use vendor services that archive 

websites in WARC or other formats that allow websites to be rendered as they were originally created, with active hyperlinks and other 

interactive material. However, where this is not possible, local governments may consider capturing websites in the PDF format. A special type 

of PDF format, PDF/A-1a, is specially designed to preserve files long-term, and the State Archives recommends that PDF/A-1a be used 

wherever possible. More information on this format can be found in section 2.1.1 PDF/A-1a (.pdf) (ISO 19005-1 compliant PDF/A). 

mailto:webarchives@ncdcr.gov
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 PDF is designed to replicate the “look” of documents—not the interactivity of websites. Many web browsers, such as 

Firefox®, Internet Explorer®, and Google Chrome™, have the option to “save as” or print to PDF. Depending on how 

your website is built, this option may drastically change the appearance of the website. Interactive elements, including 

hyperlinks, videos, sound, forms, and scripts will lose their functionality. Note the example page above. On the left is 

the original website captured with a screenshot. On the right is the same website printed to PDF using Firefox®. 
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2.13 Geospatial Vector Datasets  

Note: Extensive documentation covering proper preparation of geospatial data and current North Carolina geospatial 

preservation standards and workflows can be found at www.geomapp.net. Especially relevant is the Geospatial Data File Formats 

Reference Guide (July 2011). 

Currently, the State Archives of North Carolina collects statewide geospatial data from NC OneMap, a clearinghouse for North Carolina geospatial 

resources. The archival entity collected by the State Archives is the shapefile. The shapefile format, formally known as the ESRI Shapefile Format, is 

an open specification designed by Environmental Systems Research Institute, Inc (Esri®) for the transfer of data between Esri® and non-Esri® products. 

The format is defined in ESRI Shapefile Technical Description: An ESRI White Paper—July 1998.35 

Shapefiles store nontopological geometry and attribute information for the spatial features of a data set. The geometry for a feature is stored as a 

shape comprising a set of vector coordinates. A single shapefile is, in fact, a collection of several distinct files. At a minimum, the shapefile consists of 

a main file (.shp) an index file (.shx), and a database or “dBASE” file (.dbf). The main file contains a record of each point, line, and area in the 

shapefile, with each record being described by a list of its vertices. The index file lists the location of each record in the main file, and the database 

(or “dBASE”) file contains the attributes of each record. Shapefiles typically have several additional, optional component files.36 Shapefiles collected 

by the State Archives of North Carolina contain the following seven component files: 

 .shp — Main file: direct access, variable-record-length file in which each record describes a shape with a list of its vertices 

 .shx — Index file: list of records containing the offset of the corresponding main file record from the beginning of the main file 

 .dbf — dBASE file: table containing feature attributes with one record per feature and a one-to-one relationship between geometry and 

attributes based on record number 

 .prj — Projection Definition file: coordinate system information 

                                                
35

 “ESRI Shapefile Technical Description: An ESRI White Paper—July 1998,” Environmental Systems Research Institute, Inc. 
http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf (accessed 5/15/2012). 
36

 “ESRI Shapefile Technical Description: An ESRI White Paper—July 1998,” Environmental Systems Research Institute, Inc. 
http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf (accessed 5/15/2012); Library of Congress, “ESRI Shapefile,” Sustainability of Digital Formats: Planning 
for Library of Congress Collections, http://digitalpreservation.gov/formats/fdd/fdd000280.shtml (accessed 5/16/2012). 

http://www.geomapp.net/
http://www.geomapp.net/docs/GeoMAPP_Geospatial_data_file_formats_FINAL_20110701.xls
http://www.geomapp.net/docs/GeoMAPP_Geospatial_data_file_formats_FINAL_20110701.xls
http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf
http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf
http://digitalpreservation.gov/formats/fdd/fdd000280.shtml
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 .sbn — Part 1 of spatial index for read-write instances of the Shapefile format: if present, essential for correct processing 

 .sbx — Part 2 of spatial index for read-write instances of the Shapefile format: if present, essential for correct processing 

 .shp.xml — Geospatial metadata file: metadata in XML format following either the Federal Geographic Data Committee’s (FGDC) 

Content Standard for Geospatial Metadata (CSDGM) FGDC-STD-001-1998 or ISO 19115:2003, with the optional addition of the Esri® 

Metadata Profile37 

                                                
37

 Federal Geographic Data Committee’s (FGDC), “Content Standard for Digital Geospatial Metadata” http://www.fgdc.gov/metadata/csdgm/  (accessed 5/16/2012);  
ISO 19115:2003 “Geographic information – Metadata” http://www.iso.org/iso/catalogue_detail.htm?csnumber=26020 (accessed 5/16/2012); FGDC, “Draft North 
American Profile of ISO19115:2003 - Geographic information – Metadata” http://www.fgdc.gov/standards/projects/incits-l1-standards-projects/NAP-
Metadata/napMetadataProfileV11_7-26-07.pdf/view (accessed 5/16/2012); “Esri Profile of the Content Standard for Digital Geospatial Metadata,” 2003 
http://www.esri.com/metadata/esriprof80.html (accessed 5/16/2012). 

http://www.fgdc.gov/metadata/csdgm/
http://www.iso.org/iso/catalogue_detail.htm?csnumber=26020
http://www.fgdc.gov/standards/projects/incits-l1-standards-projects/NAP-Metadata/napMetadataProfileV11_7-26-07.pdf/view
http://www.fgdc.gov/standards/projects/incits-l1-standards-projects/NAP-Metadata/napMetadataProfileV11_7-26-07.pdf/view
http://www.esri.com/metadata/esriprof80.html
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