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FINDING THE RIGHT LETTERS: 
THE ORIGINS OF THE EARLIEST ENGLISH ALPHABET1）

Patrick P. O’Neill
The University of North Carolina at Chapel Hill

 The present paper explores the origins in the seventh century of the Old 

English alphabet.  It fi rst surveys the different vernacular alphabets that would have 

been available as potential models or infl uences, Runic, Frankish, British (Welsh), 

and Irish—as well as the Latin alphabet.  It then argues for the particular role of 

the Irish and their alphabet in the formation of the Old English alphabet and its 

script.
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 The development of the English language from its humble origins as a West Germanic dialect to 

its dominant status as the international lingua franca of modern times can be traced in manuscripts 

and books covering thirteen centuries of English (from c. 700). This extraordinarily detailed record 

was made possible by the alphabetization of English, a process which was already under way in the 

early seventh century.  At that time the Anglo-Saxon settlers of the island of Britain had carved out 

most of the area which would become known as England (OE Englalond, ‘the land of the Angles’).  

By the middle of the seventh century these same people were well on the way to becoming a 

Christian society, thanks to a two-pronged mission of Romans in the south-east of England (based at 

Canterbury) and Irish in the north (based on Lindisfarne Island).  In making their accommodation 

with Christianity, the Anglo-Saxons acquired literacy first in Latin and subsequently in their 

vernacular, Old English.

 Western Christianity was a literate religion based on the reading and study of the Bible in Latin, 

1）  This paper was read at a symposium (October 22, 2011) to commemorate the sixtieth anniversary of the 

Institute of Oriental and Occidental Studies, Kansai University.  I wish to thank the organizers of the symposium 

for inviting me to participate.
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the same  language which it used for all its rituals.  In a missionary situation the Bible could of course 

be taught orally, translated from Latin into the vernacular—as indeed was done by the first 

missionaries from Rome to Kent who used Frankish translators to convey their message.  But since 

these fi rst missionary teachers and translators had to be brought in from outside, and a steady supply 

could not be guaranteed, the need to train a native clergy was obvious from the beginning.  In effect, 

that meant teaching them to read and write in Latin so that they could study the texts of the new 

religion.  Thus, literacy in Anglo-Saxon England originated in an immediate pastoral need for a native 

clergy.  It must be stressed that we are talking here about literacy in Latin, confi ned to a Christian 

elite of clergy and monks.

 By the late seventh century it is clear that the same Anglo-Saxon ecclesiastical elite was writing 

not only in Latin but also in their vernacular.  Although this transference of the technology of literacy 

from one language (Latin) to another (English) might seem the most natural thing in the world, the 

fi rst does not necessarily lead to the second.  Many early medieval societies had Latin literacy but not 

a written vernacular.  This was especially the case in Romance-speaking areas where the difference 

between Christian Latin and the spoken vernacular was one of register rather than language.  But 

even in the Christianized Germanic-speaking areas of the Continent such as northern Italy and 

Francia, the vernacular was not generally written.  And closer to home, there was the example of 

Celtic Britain which had a literate Latin culture side by side with an even more vigorous native 

literary (mainly poetic) tradition that seems to have remained essentially oral until the ninth century.

 The leap from Latin to English literacy raises two fundamental questions: why and how?  One 

could make many suggestions about why the Anglo-Saxons adopted literacy in the vernacular; for 

example, to commemorate deceased clerics by writing down their native names; to record 

transactions of land identifi ed by native names; and to provide vernacular translations of Latin words, 

what we call ‘glosses’.  But we are on fi rmer ground in attempting to answer the second question of 

how they mastered literacy in the vernacular by creating an alphabet designed for writing English.  

Prima facie they were certainly well positioned (in both the literal and fi gurative sense) for such an 

endeavor, since they were now under the cultural umbrella of Roman Christianity and at the same 

time surrounded by neighbours who had been literate for centuries (notably, the British, the Irish, 

and the Franks).  Thus, in theory they had available to them an enviable choice of models for an 

alphabet.

 Moreover, the Anglo-Saxons already possessed a native alphabet called Runic which they had 
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brought with them from their continental Germanic home.  This alphabet (futhark), a set of 24 

symbols of uncertain date and origin, was carved on wood, bone, metal and stone.  Over time the 

Anglo-Saxons modified this alphabet (mainly by additions) to reflect linguistic changes in Old 

English.  The modifi ed Anglo-Saxon runic alphabet which had 29-34 letters (the fuþorc) was, in the 

words of Bruce Dickins, ‘vastly superior as an instrument for recording the sounds of Old English...to 

the Latin alphabet’.  Although often thought of as restricted to monumental inscriptions, runes from 

Anglo-Saxon England were used for a variety of other purposes, notably ‘practical correspondence 

and general use’, and ‘witchcraft’.

 Given its intrinsic orthographical advantages, why was runic not adopted as the offi cial alphabet 

for writing Old English?  According to one explanation, the alphabet’s old associations with paganism 

made it unsuitable in the eyes of the practitioners of the new religion, Christianity.  But this 

explanation does not hold up since we know that runes appear in manuscripts all through the Anglo-

[Adapted from Wikipedia, ‘Anglo-Saxon runes’]

os-o
"a god"

gear-g
"year"

tyr- t
"fame"

man-m
"person"

lagu- l
"water"

œðel -œ
"country"

ior- io
"fi sh"
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Saxon period (approximately, A.D. 700-1100); moreover, they are found on Christian objects such as 

the Franks Casket and the coffi n of St Cuthbert (died 695).  The most plausible explanation is that 

Runic was in origin an inscriptional alphabet, whose characteristically straight lines made it very 

suitable for carving on wood and stone; but this same advantage became a distinct liability when 

writing on animal skin (vellum).  It meant having to make several strokes for each letter, whereas 

rival Latin alphabets had devised cursive scripts which allowed the scribe to write letters as a unit 

without lifting the pen.

 However, Runic did make three lasting contributions to the Old English alphabet: it ‘donated’ two 

of its symbols, as well as the name ‘æsc’ for a third, the symbol <æ>, borrowed from Late Latin 

spelling, to represent the phoneme /æ/.  Signifi cantly, of the two ‘donated’ symbols, þ (‘thorn’) and 

(‘wynn’), the fi rst represented a phoneme which was absent in Latin, while the second stood for a 

phoneme whose symbol, <u>, was ambiguous in Latin.  Given its phonemic accuracy it is easy to see 

why Anglo-Saxon scribes would have been attracted to Runic as a source of symbols.  Yet these runic 

contributions were evidently not part of the earliest Old English alphabet; they begin to appear very 

sporadically in the last quarter of the seventh century in texts from the South of England and only 

much later in the north of England, with thorn replacing the earlier symbols <th>/<d>, and wynn 

replacing <uu>.  Why these two runic symbols were not adopted from the outset will become 

evident in the discussion of infl uences below. 

 Frankish influence: The digraph <uu> (to represent the phoneme /w/) was a usage also 

attested among another Germanic people, the Franks, living on the other side of the English Channel 

across from the Anglo-Saxon kingdom of Kent.  The Franks occasionally wrote in the vernacular 

using a modified version of the Latin alphabet.  The main evidence for this activity is a set of 

vernacular glosses (‘The Marberg Glosses’) in the mainly Latin text of  the Lex Salica, a collection of 

Frankish laws compiled in the sixth century.  Relations between the Kentish kingdom of south-east 

England and the Franks were quite close at this time.  King Æthelberht of Kent married a Frankish 

princess, Bertha, who brought her chaplain with her.  Years later (in 597) she persuaded her 

husband to allow entry to a Christian mission led by Bishop Augustine and sent by Pope Gregory 

from Rome.  Many scholars believe that the earliest writing of Old English took place in Kent at this 

time, no doubt carried out by Frankish scribes.  They point to a well-known passage in Bede’s 

Ecclesiastical History of the English People summing up the achievements of King Æthelberht's 

reign (c. 579-616), which says that the king drew up a code of laws in English.  Unfortunately, the 
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laws attributed to this king have survived in a manuscript some 500 years after his time (Codex 

Roffensis, Rochester Cathedral Library, MS A.3.5) and consequently they cannot offer any insights 

into the earliest English alphabet.  At best we may conjecture that the single Frankish contribution to 

the Old English alphabet was <uu> for /w/, and even this symbol was eventually displaced by runic 

wynn.

 Brythonic: Besides the Franks at Canterbury, there were two indigenous cultures in seventh-

century Britain who not only used the Roman alphabet for writing Latin but had also adapted it for 

the writing of their vernaculars; and were thus potentially in a position to infl uence the formation of 

an Old English alphabet. Both were Celtic-speaking peoples.  The earlier and more ubiquitous of the 

two were the Brythonic Celts who had borne the brunt of the Anglo-Saxon invasions and conquest 

from the fourth to the early seventh centuries.  By this date they were to be found mainly in the west 

of Britain, from Devon and Cornwall in the south to Strathclyde in the north.  Welsh, the most 

prominent of the regional varieties of Brythonic in the sixth century, already had its own alphabet by 

that time.  Not surprisingly, given the strong Roman cultural heritage of the indigenous Britons, the 

Welsh alphabet was based on that of Latin—on a trimmed version of the Latin alphabet described by 

Donatus (discussed below).  The influence of the Welsh alphabet extended well beyond its own 

linguistic borders, to Ireland, where by the late sixth century, Welsh spelling practices (introduced by 

Welsh ecclesiastics) provided the model for a ‘new’ Irish alphabet—there was an earlier alphabet for 

representing Irish known as Ogam.

 If Welsh infl uence was so strong in Ireland, then why not also in Anglo-Saxon England, especially 

since the two peoples lived in such close proximity?  The reality was that the Welsh never reconciled 

themselves to their pagan neighbours who had conquered much of their territory and who even after 

their conversion to Christianity continued to appropriate their ecclesiastical lands.  No doubt 

individual Brythonic ecclesiastics and communities assisted in the conversion of the Anglo-Saxons, 

but in general the relationship was one of mutual suspicion and hostility, a state of affairs refl ected in 

Bede’s History.  Such an environment would hardly have been conducive to the intellectual 

exchanges and mentoring that make possible the reception of literacy in Latin, much less the special 

circumstances required for the formation of a vernacular alphabet in English.  In any case the 

evidence for Welsh vernacular writing at this early date is scarce, consisting mainly of inscriptions on 

stone and possibly some early poems, suggesting that it was not likely to have exercised any great 

infl uence outside its own culture.  Signifi cantly, there are striking differences between the usages of 
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the Old Welsh and Old English alphabets; for example, for /y/, Old Welsh used the symbol <u> but 

Old English <ui> (probably under Irish influence) and later /y/ (under the influence of Greek 

speakers at Canterbury). It is highly unlikely then that the Britons would have infl uenced Anglo-

Saxon literacy in view of the longstanding hostility between the two peoples and the reluctance of 

Brythonic clerics to become involved in the conversion of the Germanic invaders.

 Irish: The third centre of literacy among the neighbours of the Anglo-Saxons was located in 

north-west Britain, off the coast of Scotland among the Hebrides.  This large archipelago had for 

several centuries been colonized by an Irish people known as Dál Ríata who had brought with them 

their native Gaelic/Irish language.  More recently, in the late sixth century it had become the home of 

a famous Irish ecclesiastic, Columba (Irish, Columcille), who established a monastery on the island 

of Iona, c. 570.  By the time of the founder’s death Iona become a major monastery, the spiritual and 

intellectual center of the Irish kingdom of Dál Ríata.

 In the early seventh century Iona began to extend its infl uence to the Anglo-Saxon part of Britain.  

At this time it fi rst established contacts with members of the ruling aristocracy of northern England 

(Northumbria) who took refuge there.  The most prominent of these was the family of King 

Æthelfrith of Bernicia which was forced into exile in Dál Ríata c. 620. One of Æthelfrith’s sons, 

Oswald, who was baptized at Iona, subsequently became King of Northumbria and in that capacity 

invited the community of Iona to send missionaries to convert his kingdom. They arrived in 

Northumbria in 635 and for the next thirty years directly controlled the mission from their base on 

the island of Lindisfarne.  As Christian missionaries they sought to train a native clergy, teaching 

them to read and write in Latin.  Even after Iona lost direct control of Northumbria in 664, the 

pedagogical infl uence remained strong; from the mid seventh to the fi rst half of the eighth century 

many English students fl ocked to Ireland to pursue higher studies.  This unbroken chain of contacts 

between Irish teachers and their English students ensured in the fi rst instance a solid grounding in 

Latin literacy.  More importantly, the close relationship all through the middle and later years of the 

seventh century made possible an environment conducive to the formation of an alphabet designed 

for the writing of Old English.

 As I will argue below, that alphabet came to the English ready-made, not from Latin directly but 

from the modifi ed Latin alphabet used by the Irish for writing their own language, Old Irish.  By the 

late sixth century Old Irish was being recorded in writing.  The earliest surviving example of such 

literature is a eulogy on Columba of Iona (the Amra Coluimb Cille) probably composed soon after 
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his death in 597.  We also find Irish ecclesiastics in the early seventh century employing their 

vernacular as a medium for didactic religious prose.  The alphabet which they used for that purpose 

was based on a modifi ed Latin alphabet, marked by a smaller number of symbols.  Whereas the full 

Latin alphabet consisted of 23 letters, the Irish one used only 18 of these (<a, b, c, d, e, f, g, h, i, l, m, 

n, o, p, r, s, t, u>), omitting <k, q, x, y, and z>.  Signifi cantly, a similar kind of ‘reduced’ Latin alphabet 

was advocated by the Late Latin grammarians, notably the great Roman grammarian Aelius Donatus 

who flourished in the mid-fourth century A.D.  Donatus’s system was further popularized in the 

seventh century by Isidore of Seville in his Etymologiae (I.iv.10), probably the most infl uential work 

of the early Middle Ages after the Bible.  In his treatment of the Latin alphabet Donatus (in Ars 

Maior I.2) discussed a full Latin alphabet of 23 symbols, comprising 5  vowels (<a, o, u, e, i>) and 18 

consonants (<b, c, d, f, g, h, k, l, m, n, p, q, r, s, t, x, y, z>).  Having done so he then proceeded to 

describe a more practical, functional, alphabet consisting of 5  vowels and 12 consonants, that is, 

only 17 symbols in all.

 A comparison between this ‘reduced’ Latin alphabet (‘Donatus’) and the Old Irish alphabet shows 

how closely they match:

 The ‘reduced’ Alphabet of Donatus:

vowels: a, o, u, e, i

consonants: b, c, d, f, g, l, m, n, p, r, s, t

 The Old Irish Alphabet:

vowels: a, o, u, e, i

consonants: b, c, d, f, g, h, l, m, n, p, r, s, t

 The only difference between the two is the extra symbol <h> present in the Irish alphabet.  

Turning to the Old English alphabet, we fi nd that it also has as its basis a modifi ed Latin alphabet 

which, like that of Donatus, omits <k, q, x, y, z>.  Indeed, so close are the two that the standard 

modern grammars of Old English (notably those of Alistair Campbell and Sievers-Brunner) assumed 

that Donatus provided the model for the Old English alphabet.

 But that assumption is unlikely for a number of reasons.  First, like the Irish alphabet English 

employs the additional letter <h>, a symbol rejected by Donatus.  Secondly, the Old English alphabet 
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has three digraph symbols (that is, two letters used to represent a single sound/phoneme), <ch, th, 

uu>, for the first two of which Latin provided no model since it did not have the phonemes 

represented by these symbols.  The last of these digraphs, as I mentioned before, probably comes 

from Frankish usage which employed <uu> to represent the phoneme /w/, a sound common in 

Frankish (Germanic).  Although Frankish scribes could in principle have used the Latin symbol <u> 

for this purpose, they chose instead the digraph <uu>, probably to avoid the potential ambiguity of 

Latin <u> which could represent either /u/ or /w/.  For example in Frankish uuala (‘a Walloon’) the 

digraph <uu> signaled that the fi rst phoneme was /w/, whereas the alternative spelling uala might be 

misconstrued as having an initial diphthong /ua/.  As for the fi rst two digraphs (<ch> and <th>), 

almost certainly they came from Old Irish which used them expressly to represent the fricatives /X/ 

and /θ/.  (These two digraphs are present in Latin but only for Greek-derived words, and even then 

they have plosive rather than fricative values.)

 Thirdly, Old English employs a very peculiar spelling convention whereby the symbols <b, d, g> 

are bivalent, that is they represent both /b, d, g/ and the fricatives /β, ð, γ/, depending on their 

position within the word.  This usage is most plausibly explained by reference to Old Irish which uses 

these symbols in precisely the same way under the infl uence of Brythonic pronunciations of Latin /b, 

d, g/.  Such use of bivalent symbols ran contrary to Donatus’ theory of letters, according to which 

each letter should have a constant potestas, that is, it should represent the same sound always.  In 

each case where the Old English alphabet diverges from Donatus’ model it agrees with Old Irish 

usage.  And in each case that usage seems to have originated with Old Irish.

 Another feature of the earliest Old English alphabet that points to an Irish model is the doubling 

of a vowel symbol to indicate length; for example, OE booc (for bōc, ‘a book’). This purely 

orthographic device had its ultimate origins in Classical Latin.  Much later it was revived by the Late 

Latin grammarians who, however, rarely practiced what they preached in this matter.  Instead, they 

preferred marking a long vowel with an apex (e.g. <ô>), a diacritic which gradually assumed the 

form of an acute accent (<ó>).  Seventh-century Irish scribes borrowed the Late Latin usage of 

doubling the vowel to indicate length, but they applied it much more widely than that model allowed.  

In Latin, doubling was restricted to the symbols <a, e, u>, whereas in Irish it was used on all fi ve 

primary vowels <a, o, u, e, i>; moreover, in Irish doubling was restricted to vowels in closed syllables.  

The earliest English texts, where doubling is especially common, follow the Irish practice, using 

doubling for the fi ve primary vowels—but not for vowels represented by digraphs, such as <ae>, 
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<ui> and <oi>.  And their choice of doubling rather than the apex or acute accent of Late Latin 

suggests imitation of the Irish model current in the seventh century.

 In addition to spelling conventions and usages, there is also the evidence of scripts to consider.  

The Irish repertoire of scripts for writing Latin (and the vernacular) was well developed by the 

second half of the seventh century, though the precise chronology remains uncertain.  It is likely that 

the Irish Bishop Aidan of Northumbria and his followers used Irish half-uncial, a script developed in 

Ireland as early as the late sixth century. With the fl ourishing of scholarship in the monastic schools 

of Ireland during the fi rst half of the seventh century there arose the need for a more practical form 

of writing that used as little of the precious parchment as possible and that could be executed 

quickly.  The result was a new script known as Insular minuscule.

 These two scripts (half-uncial and minuscule) would have been taught by Irish teachers to their 

English students when they learned to read and write Latin.  Their ubiquitous presence (especially 

minuscule) in documents from all over England, north, south and west, offers the most telling proof 

of the Irish contribution to literacy in England.  In the words of Julian Brown, ‘The hypothesis that 

the Anglo-Saxons derived Phase I cursive [minuscule] from Ireland...is consistent with what we know 

about England’s dependence on other aspects of Irish ecclesiastical culture in the seventh 

century....To have created as complicated a cursive script out of the same formal elements [sc. of 

Italian uncial] and to have “canonized” it and diffused it all over England by the end of the seventh 

century would surely have been beyond the powers of the Anglo-Saxon intelligentsia who were still 

feeling their way....’.

[Insular Minuscule]
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 What does the infl uence of these Irish scripts have to do with the creation of the Old English 

alphabet?  To answer that question requires us to consider the process whereby Irish teachers taught 

their students how to read and write Latin.  The fi rst step would have been learning the letters of the 

Latin alphabet, each of which had its own name.  The student learned to discern the visual ‘elements’ 

of each letter and their ‘secrets’, presumably allegorical interpretations of their names.  Having 

mastered the individual letters and their corresponding sounds, he would have learned to combine 

consonants and vowels in syllables.  From syllables he would have progressed to single words and 

thence to short continuous passages, probably with words split into separate syllables to facilitate 

reading.  This process is illustrated by a story in Bede’s History (V. 2 ) which tells how John of 

Beverley (who had received his elementary education from Irish teachers) cured a boy dumb from 

birth.  John then proceeded to teach him the names of the letters: ‘Say A; say B’.  After the boy had 

repeated the names of the letters the bishop added syllables and words, fi nally teaching him to say 

longer sentences.

 Writing was taught simultaneously with reading; the student was given a written alphabet as a 

model, probably in bold, large (half-uncial) letters engraved on a tablet (Lat. productalis).  

Presumably, the same progression from individual letters to words to short sentences that was used 

for reading Latin was followed here. In this way students could copy for themselves passages for 

study while also taking dictations from the master.  The normal writing material was a set of wax 

tablets, which could be conveniently held in one’s hand.  But the primary advantage of wax tablets 

was a writing surface that could easily be smoothed (and its text erased) to make way for the next 

assignment.  The text used for learning Latin was the Psalms from the Old Testament—a choice 

which refl ects the monastic setting of this activity.  The process of mastering the Psalms might take 

anything from six months to three years, depending on the aptitude of the student.

 This method of teaching literacy was used throughout western Christendom.  But several 

circumstances made the Irish approach different.  One was that Latin was a totally foreign language 

for the Irish, so they had to devise all kinds of aids and pedagogical tools to master it, with the result 

that their teaching process became more intense and personal.  In a conventional continental 

monastery the process of learning to read and write Latin was a regulated activity: students would 

study their letters for three hours every morning under the supervision of a learned monk.  In the 

Irish system, judging by the Lives of Irish saints, the student was assigned a particular master and 

seems to have never been far away from him.  He probably stayed by his side as his personal servant, 
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while at the same time receiving instruction from him as occasion allowed.  For example, a story in 

the Life of Saint Cainnech (probably eighth century) tells how when the saint went missing, only his 

student knew where he was hiding, having visited him at night so that the saint could write out his 

assignment for him on a wax tablet.  Evidently, Irish missionaries brought this same pedagogical 

system with them to England.  Bede describes Bishop Aidan moving about the countryside 

accompanied by a large band of followers who were either ‘studying the Scriptures or learning the 

psalms’.

 We also have Bede’s testimony that beginning about 650 many of these same Englishmen 

travelled to Ireland for higher studies.  There, they would have been exposed to a monastic culture 

that was comfortable with bilingual literacy (Latin and Old Irish).  All the activities implied in their 

studies, reading, copying, comprehending, memorizing, would have been conducted in a bilingual (or 

even trilingual) setting of Latin and Irish (and Old English).  Inevitably, these English students would 

also have become bilingual and bi-literate themselves, and having acquired fi rst-hand knowledge of 

how the Irish had applied the Latin alphabet to the writing of their native language (Irish) would 

have quite naturally replicated the process in constructing an alphabet for their own language 

(English).  In line with this hypothesis one would also expect that for the actual representation of the 

letters of this new Old English alphabet the Anglo-Saxons would also have drawn on an Irish model.  

Such indeed is the case: the earliest Old English writings exclusively employ the Irish script of 

Insular minuscule—even though other scripts introduced and propagated by the Roman mission 

were available.

 To sum up:  while the ultimate basis of the Old English alphabet was the modifi ed Latin alphabet 

of ‘Donatus’, the immediate source was the Irish alphabet (itself based on ‘Donatus’) which in 

addition supplied Old English with the digraphs <ch, th>, the bivalency of <b, d, g>, and the usage of 

doubling vowels to indicate length.  From Frankish, probably came the digraph <uu>.  This spelling 

system, the earliest form of the Old English alphabet, underwent modifi cations in the late seventh 

century: the addition of two symbols from Runic, þ and  (replacing <th/d> and <uu> respectively); 

and use of the symbol <y> (originally used in Latin for Greek <υ>, ‘upsilon’) to represent a high front 

rounded vowel /y/, a practice probably introduced at Archbishop Theodore’s Greek school at 

Canterbury (c. 670).  Thus, the story of the formation of the earliest Old English alphabet refl ects the 

different literary infl uences at work in seventh-century England: native Anglo-Saxon, Frankish, Irish, 

and even Greek.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /JPN <FEFF753b97624e0a3067306e8868793a3001307e305f306f96fb5b5030e130fc30eb308430a430f330bf30fc30cd30c330c87d4c7531306790014fe13059308b305f3081306e0020005000440046002030924f5c6210ff0830d530a930f330c8306f57cb30818fbc307f307e3059ff09>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing false
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


