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SYLLABIFICATION AND BLACKFOOT “S” 

By: Donald Derrick 

MAIN CLAIM 

• Blackfoot has a syllabic ‘s’:  
   (i.e., ‘s’ sometimes acts like a vowel) 

 

EVIDENCE FOR THIS CLAIM: 

• If 's' is syllabic, then the syllabification system of Blackfoot is maximally simple: 

EXAMPLE 1: WITH SYLLABIC /S/ 

nitsssksskopako           

[nitss ks kopa ko] 

nit-i-tssksskopa'-ok-a   N    N N  N 

1PS-VERB-watch-INV-3PS  

“she left me to watch”  µ µ  µ µ µ  µ 

(F&R 1995:226) 

(BB 06/03/16)       n i    ts s  k s    k o    p a        k o 
 

        CV     CS           CS          CV         CVC          CV 
 

• If 's' were not syllabic, then the syllabification system of Blackfoot is very complicated: 

EXAMPLE 2: WITHOUT SYLLABIC /S/ 

nitsssksskopako           

[nitss ks kopa ko] 

nit-i-tssksskopa'-ok-a   N    N N  N 

1PS-VERB-watch-INV-3PS  

“she left me to watch”  µ        µ   µ µ µ  µ 

(F&R 1995:226 

(BB 06/03/16)       n i    ts     s   k   s       k o    p a        k o 

 

              CVCC            CC V   CVC        CV 
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2 BACKGROUND ON BLACKFOOT 

• Blackfoot: Algonquian language with 8000 speakers. 
• Four Dialects in southern Alberta and northern Montana (NLA, 2006, Frantz, 2006).  
• This analysis is based on the Blood dialect. 

3 PHONEMIC INVENTORY 

3.1 VOWEL INVENTORY 

• Three underlying vowels, i,a,o (And possibly u [Taylor, 1969]) contrast short and long. 

• Other vowels are predictable (Elfner 2005, Frantz 1991, F&R 1995, Taylor 1969). 

3.2 CONSONANT INVENTORY 

• My transcriptions use the vowel devoicing marker [  ] to indicate the back fricative 
(Frantz, 1991) or pre-aspiration (Reis-Silva, 2006).   

Table 2: Phonetic Consonant Inventory of Blackfoot 

 Labial Alveolar Palatal Velar Glottal 
Stops p p: t t:  k k:  

Fricatives  s s:    

Affricates  ts t:s  ks k:s  

Nasals m m: n n:    

Glides w  j   

(Elfner, 2005) 

4 SYLLABIFICATION WITHOUT S 

4.1 WORD EDGE PHONOTACTICS 

4.1.1 WORD ONSET 

• Blackfoot words begin with one and only one short consonant {p,t,k,m,n}. 

4.1.2 WORD CODAS 

• Typically, Blackfoot words end in vowels or geminates. 
• The possible singleton consonant word codas include {p,t,k,m,n, }.  
• Words may end with nasal geminates. 

4.1.3 NUCLEUS 

• Blackfoot allows short, long, and long diphthong vowels as a syllable nucleus: 
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FIGURE 1: VOWEL NUCLEUS SYLLABLE WITHOUT A GEMINATE CODA 

          
 
         N 
 
   µ µ  
 
  (C) V (V)       (C or C1) 
 

FIGURE 2: VOWEL NUCLEUS SYLLABLES WITH A GEMINATE CODA 

         
 
         N 
 
         µ    µ 
 
  (C)       V    C 2 
 

FIGURE 3: EXAMPLES OF SIMPLE SYLLABLES 

niip      ninn      

[ni p]      [n n ] 
niip    N  n-inn     N 
leaf      1POSS-father 
“leaf”           µ    µ  “father”    µ     µ 
(F&R 1995:133)    (F&R 1995:61) 
(BB 05/10/12)  n i  p (BB 05/10/12)   n i n  

4.2 INTERVOCALIC PHONOTACTICS 

• Intervocalic phonotactics are slightly more restrictive. 

4.2.1 VENNEMANN’S LAWS  (Vennemann 1988, Elfner 2004) 

4.2.1.1 VENNEMANN'S HEAD LAW 

• The ‘best’ syllables have simple onsets 

 

 

 

 

 

 

                                                
1 The onset is one of {p,t,k,m,n, } and he coda is one of {p,t,k,m,n, C}. 
2 The coda is one of {m ,n } word finally and {m ,n ,p ,t ,k } word interally. 
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FIGURE 4: HEAD LAW 

    

 
   N 
 
   µ 
 
  C V 

4.2.1.2 VENNEMANN'S CODA LAW  

• The ‘best’ syllables have no coda, next best have simple codas. 

FIGURE 5: CODA LAW 

       
   
  N    N 
     
  µ    µ 
 
  V.    V C.   

4.2.1.3 VENNEMANN'S CONTACT LAW 

• Where VC.CV, C1 > sonorous than C2 

• i.e. “cluster” where the “s” is more sonorous than the “t” 

FIGURE 6: CONTACT LAW 

    

 
   N    

 
   µ   µ 

 

k l  s t  

4.2.2 RESULT: ONLY TWO WITHIN WORD SYLLABLE CODAS 

• There are no stops clusters in Blackfoot (F&R 1995) 
• glides only separate two vowels (Elfner, 2004) 
• No nasal + stop or stop + nasal sequences (F&R 1995).  
• Therefore only two intervocalic codas in Blackfoot  
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4.2.2.1 GLOTTAL STOP CODAS 

FIGURE 7:  CODAS 

imitaokomi          

[ imitao komi] 

imita-o komi   n n n  n n 

doghave lice 

“flea”     µ µ µ µ  µ µ 

(F&R 1995:56) 

(BB 05/10/12)           i     m  i     t   a o        k    o    m  i    
 

4.2.2.2 NASAL CODAS 

• Nasal + voiceless vowels are separated by an epenthetic , creating nasal codas 

FIGURE 8: NASAL CODAS 

iitainnihtao'p                

[ i t n itao p]     

iit-a-inn-ihta(ki)-o'p    n   n   n    n 

where-DUR-boil-place-IOBJ 

“cooking pot”            µ  µ   µ   µ    µ    µ  µ 

(F&R 1995:29) 

(BB 05/10/18)             i      t          n         i  t   a  o      p 

4.2.3 MAX 2 MORAS PER SYLLABLE 

• Long vowels and diphthongs shorten and short vowels become lax when followed 

by geminates (see figure 8 syllable 2 above)  
 

FIGURE 9: GEMINATES SHORTEN LONG VOWELS 

   (US)         (SS) 

 

  N    N    N 

 
    µ     µ     µ       µ      µ  µ        µ µ 

 

    V    V       C       V         V       C    V       C  
 

• The features of the delinked V delete or merge with the preceding V (Elfner, 2005).  
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4.2.4 ONSETLESS SYLLABLES 

• Long sequences of vowels lead to onsetless syllables 

FIGURE 10: ONSETLESS SYLLABLES 

maaai         

[m i i] 

m-aaai     N  N 

UPOSS-robe 

“robe”          µ     µ       µ     µ    

(F&R 1995:121)  

(BB 06/02/01)      m            i             i 
 

5 SYLLABIFICATION WITH /S/  
• There are 5 kinds of /s/ sounds in Blackfoot: 1) assibilants, 2) affricates, 3) singleton /s/, 

4) geminate /s/, and 5) syllabic /s/.  

5.1 ASSIBILANTS 

• In Blackfoot, /t/ becomes /ts/ before all /i/s, and /k/ becomes /ks/ before most /i/s 
heteromorphologically (Armoskaite & Chávez 2005).  

• In citation speech, they are about half the duration of a singleton /s/ in onset position 
(Derrick, 2006b).   

• Because assibilation requires the context of a high front vowel, assibilants are all onsets.  

5.2 AFFRICATES 

• Singleton Affricates occur word-initially, word-finally, and word-internally in onsets or 
codas.   

• The most complex example is “picnic”  

FIGURE 11: GLOTTAL STOP + AFFRICATE 

i'tsii'tsksooyi           

[ i t
s
i t

s
k

s
o ji] 

itsi-i'tsk-ooyi   N  N   N  N 

pretty-bare-eat 

“picnic”   µ          µ    µ                 µ    µ  µ 

(F&R 1995:110) 

(BB 06/02/09)         i      t
s
 i               t

s
  k

s
 o       j i 
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5.2.1 WORD INTERNAL GEMINATE AFFRICATES 

FIGURE 12: GEMINATE AFFRICATE + CONSONANT 

koohpaattstaan       

[koopat sta n] 

koohpaattstaan  N  N  N 

yeast bread 

“yeast bread”          µ    µ            µ     µ         µ   µ 

(F&R 1995) 

(BB 05/11/29)  k     o     o  p       a      tts  t a  n 

5.3 SINGLETON /S/ 

• Blackfoot singleton /s/ can form simple onsets.  
• Blackfoot /s/ in onset position may also be part of complex /s/ + {p,t,k} onsets. 

FIGURE 13: WORD-INITIAL COMPLEX ONSET 

skiim      

[ski m]  

skiim     N 

female animal  

“female animal”        µ       µ 

(F&R 1995:214) 

(BB 06/02/09)    s    k  i    m 

5.3.1 WORD EDGE /S/ SUPPORTS COMPLEX CODAS 

FIGURE 14: WORD-FINAL COMPLEX CODA 

iihtaikskimopiiists          

[ iit ikskimo piiists]3 

iiht-a-iks-kimopi-ists    N N N N N N 

LNK-DUR-INT-place of honour-IPL 

“Hunting Equipment”          µ   µ     µ µ µ µ      µ  µ µ 

    

(BB 05/10/18)         i    i  t     i  ks k  i   m   o  p   i   i    i    s   ts 

 

 

 

                                                
3 I am not sure why this is a super-long /i/, but multiple tokens produced the same results, so I have transcribed those results 
and represent them in the syllabification analysis. 
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5.3.2 SINGLETON /S/ AS ONSET 

FIGURE 15: WORD-INTERNAL SINGLETON /S/ ONSET 

niisippo        

[ni s p o] 

niis-(k)iipo   N  N  N 

four-ten 

“forty”          µ    µ  µ      µ  µ 

(F&R 1995:134) 

(BB 05/10/12)  n i  s  p  o 

5.3.3 SINGLETON /S/ WORD INTERNAL CODA 

• Short affricate-like duration (Derrick, 2006b).  
• But /s/ segment blocks OCP effects allowing the formation of /ks/ assibilations (Chávez-

Peón, 2006). 
• Does not prevent the vowel-shortening effects of a following geminate: 
 

FIGURE 16: SINGLETON /S/ + GEMINATE 

isaisttoo         

[ is st o ] 

i-saistt-oo   N  N  N 

VERB-shout-go 

“announce”   µ             µ     µ         µ   µ 

(F&R 1995:198) 

(BB 06/02/09)   i s     s    t  o  

 

5.3.4 SINGLETON /S/ ADDS COMPLEXITY 

FIGURE 17: SYLLABLES WITH COMPLEX WORD-EDGES 

           
 
          N 
 
    µ µ    (µ) 
 
(s+{p,t,k} or C) V (V)  (C( ) or C or s+{t,ts,tt,tts}) 
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5.4 GEMINATE /S/ 

FIGURE 18: GEMINATE /S/ + VOWEL 

nississ         

[n s s ] 

n-ississ      N  N 

my-young sib of female 

“younger sibling of a female”  µ     µ  µ     µ 

(F&R 1995:85) 

(BB 06/02/01)    n  s   s  

5.4.1 GEMINATE /S/ AND COMPLEX ONSETS 

FIGURE 19: GEMINATE /S/ + CONSONANT 

nitaissta         

[nit s ta] 
nit-a-i-sstaa    N  N  N 

I-DUR-VERB-sucking milk 

“I am sucking milk”    µ  µ     µ          µ 

(F&R 1995:228) 

(BB 06/03/02)    n i t  s   t a 

5.5 SYLLABIC /S/ 

• Long /s/ can also occur after stop consonants, and I analyze these as syllabic /s/.  

5.5.1 COMPARING GEMINATE /S/ AND SYLLABIC /S/ 

FIGURE 20: STOP + SINGLETON /S/ 

nitaaksi'kiok              

[nita ksi kiok] 
nit-aak-si'ki-ok   N N  N       N 
1PS-FUT-cover/tame-INV 
“he will tame me”   µ µ  µ  µ     µ  µ 
 
(BB 06/03/16)          n  i     t a        kk    s i        k  i  o    k 
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• The long /s/ forms its own syllable. 

FIGURE 21: STOP + LONG /S/ = SYLLABIC /S/ 

nitaaksskskooipa           

[nita ks kskooipa] 

nit-aak-sskskaa-ip-a    N N   N N N 

1PS-DUR-VERB-measure-move-3PS 

“I will measure (it)”    µ      µ  µ µ              µ   µ µ µ 

(F&R 1995:225) 

(BB 06/03/16)         n i  t a     k s    ks    k o  i     p a 
 

5.5.2 SYLLABIC ‘S’ WITH A GEMINATE ONSET 

• Syllabic ‘s’ forms onset to otherwise onsetless syllable 

FIGURE 22: GEMINATE + SYLLABIC /S/ 

isttssoot          

[ st s oot] 

i-sttssi-oo-t     N    N 

VERB-in the forest-go-CMD 

“forest”      µ      µ  µ         µ   µ 

(F&R 1995:97) 

(BB 05/11/23)          s    t  s         o   o t 
 

• For an alternate analysis that suggests the long /s/ loses its mora and incorporates it into 

the onset of the following syllable, see Elfner (2005). 

• This analysis may be correct with certain speakers or dialects in the case of long /s/ fol-

lowed by vowels. 

• The ambiguity is similar to that of the word “cuddly” in English - is it 2 or three sylla-

bles? 

6 SYLLABLES WITH SYLLABIC /S/ 

FIGURE 23: SYLLABIC /S/ SYLLABLES 

     
 
    µ 
 
({p,t,k,ps,ts,ks, s}) s          ({p,t,k,ts,ks}) 
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6.1 THE ONLY LONG CONSONANT TO FOLLOW A GLOTTAL STOP IS LONG /S/.  

• However, syllabic /s/ is not a coda to a preceding vowel and so may follow a / / as in 

the word awoi sstaakssin [awoi s ta ks in]4 or “cross” (F&R, 1995). 

6.2 LONG VOWELS STAY LONG WHEN FOLLOWED BY SYLLABIC /S/ 

FIGURE 24: SYLLABIC /S/    GEMINATE /S/ 

moapsspinn        

[moaps n ] 

m-oapssinn   N    N 

body part-eye 

“eye”          µ     µ  µ  µ      µ 

(F&R 1995:128) 

(BB 06/02/09)  m    o     a p s    n  

6.3 BLACKFOOT ALLOWS STRINGS OF TWO SYLLABIC /S/S IN A ROW 

FIGURE 25: WITH SYLLABIC /S/ 

nitsssksskopako           

[nitss ks kopa ko] 

nit-i-tssksskopa'-ok-a   N    N N  N 

1PS-VERB-watch-INV-3PS  

“she left me to watch”  µ µ  µ µ µ  µ 

(F&R 1995:226) 

(BB 06/03/16)       n i    ts s  k s    k o    p a        k o 

7 SYLLABLES WITHOUT SYLLABIC /S/ 

FIGURE 26: WITHOUT SYLLABIC /S/ 

nitsssksskopako           

[nitss ks kopa ko] 

nit-i-tssksskopa'-ok-a   N    N N  N 

1PS-VERB-watch-INV-3PS  

“she left me to watch”  µ        µ   µ µ µ  µ 

(F&R 1995:226 

(BB 06/03/16)       n i    ts     s   k   s       k o    p a        k o 
 

                                                
4 Predicted output.  Elicitation scheduled for summer, 2006. 
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7.1 WHY THE ALTERNATE ANALYSIS DOES NOT WORK 

7.1.1 THE LONG /S/ DOES NOT REDUCE THE PRECEDING HIGH FRONT VOWEL /I/ TO LAX / / 

FIGURE 27: LONG /S/ NOT ACTING LIKE GEMINATE /S/ 

         

 

      N   

  
      µ      µ   

  

         n i    ts     s    

7.1.2 THE ORDER OF THE CODA CONSONANTS VIOLATES VENNEMANN'S CODA LAW 

FIGURE 28: VIOLATE CODA LAW 

         

 

      N   

  
      µ      µ   

  

         n i    ts     s    

7.1.3 THE NEXT SYLLABLE STARTS WITH /K/, BUT THE ONSET CONTAINS A LONG /S/ 

• This /s/, as an onset, would lose it's mora (duration) - it does not in Blackfoot. 

FIGURE 29: UNDERLYING ONSET LONG /S/ NOT LOSING DURATION 

 
             

 

N 

 
      µ  µ   

 

k s  k o 
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7.1.4 THE NEXT /K/ VIOLATES VENNEMANN'S ONSET LAW 

FIGURE 30: SECOND /K/ VIOLATES ONSET LAW 

               

 

N 

 
      µ  µ   

 

k s  k o 

7.2 EXTRASYLLABICITY 

 

• Words may have extrasyllabic word edges - but words that have syllables will not have 
syllabified edges and extrasyllabic word centers. 

7.3 CONSULTANT SUPPORT 

• Consonant bounded long /s/s are always their own syllable or “clapping unit”.  
• Our consultant will spontaneously break words into syllables in order to teach Blackfoot 

students how to say long and complex words. 

8 DISCUSSION 

8.1 BLACKFOOT SYLLABLES 

FIGURE 31: V NUCLEUS, NO GEMINATE IN CODA 

           
 
          N 
 
    µ µ  
 
(s+{p,t,k} or C) V (V)  (C or C or s+{t,ts,k,ks}) 
 

FIGURE 32: V NUCLEUS, GEMINATE IN CODA 

         
 
         N 
 
         µ    µ 
 
(s+{p,t,k} or C)     V   {C , s +{t,ts,k,ks}, s + {tt, ,tts}} 
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FIGURE 33: S NUCLEUS 

     
 
    µ 
 
({p,t,k,ps.,ts.,ks, s}) s     ({p,t,k,ts,ks}) 
 

• Syllabic /s/ has obligatory onsets within words 

8.2 PREDICTIVE POWER 

• The above syllable analysis, combined with Vennemann's syllable laws, is highly pre-
dictive of Blackfoot syllable structure.  

• But they alone cannot exclude {m,n} codas followed by {p,t,k,s} onsets - none of which 
occur in Blackfoot. 

• Blackfoot has no recorded examples of syllabic nasals (Frantz 1991, 1995; Elfner 
2004).  

• If this analysis of syllabification is correct, a universal sonority hierarchy simply does 
not help in identifying possible syllabic consonants. 

9 SUMMARY AND CONCLUSION 
• By proposing a syllabic /s/, it is almost possible to keep the same simple syllable sys-

tem, adding only a few possible complex codas and onsets.  
• Vowel nucleus syllables maximally contain an optional simple or s+{p,t,k} onset, a nu-

cleus with a short or long vowel, and an optional coda which may contain one short or 
long consonant, a glottal stop + singleton consonant or an s + {t,tt,ts,tts,k,ks} (/s/ may be 
geminate if the stop/affricate is not) coda. 

• Syllabic /s/ nucleus syllables maximally have a {p,t,k, ,ts,ks,ps, s} onset, and a 
{p,t,k,ts,ks} coda. 

• This analysis rejects the validity of the sonority scale for identifying syllable nuclei. 
 
REFERENCES 
 
Armoskaite, Solveiga, and Chávez-Peón, Mario. 2005. Assibilation in Blackfoot. Paper pre-
sented in LING 431/531 Field Methods, UBC. 
Bernhardt, B.H. & Stemberger, J.P. 1998. Handbook of phonological development. From a 
nonlinear constraints-based perspective. San Diego, CA: Academic Press. 
Derrick, Donald. 2006a. Blackfoot Phonotactics. Paper presented at NWLC 22, SFU, Burnaby, 
BC, Canada. 
Derrick, Donald. 2006b. Duration of Blackfoot /s/. A comparison of Assibilant, Affricate, Sin-
gleton, Geminate and Syllabic /s/ in Blackfoot. Paper presented at WSCLA 11, Vancouver, 
Canada. 
Elfner, Emily. 2004. The Role of Sonority in Blackfoot Phonotactics, LInguistics, University of 
Calgary: Honours. 
Elfner, Emily. 2005. On Syllable weight in Blackfoot. Paper presented at 37th Algonquian 
Conference, Ottawa. 
Frantz, Donald G. 1991. Blackfoot Grammar. Toronto: University of Toronto Press. 



Syllabification and Blackfoot “s” 

38
th

 Algonquian Conference, Vancouver, UBC 

Donald Derrick Page 15 10/27/06 

Frantz, Donald G., and Russell, Norma Jean. 1995. Blackfoot Dictionary of Stems, Roots and 
Affixes. Toronto: University of Toronto Press. 
Kaneko, Ikuyo. 1999. A Metrical Analysis of Blackfoot Nominal Accent in Optimality Theory, 
Linguistics, British Columbia: Master's. 
Reis-Silva, Amélia. 2006.  Pre-aspiration in Blackfoot. 38th Algonquian Conference, Univer-
sity of British Columbia, Vancouver, BC. 
Selkirk, Elisabeth. 1984. On the major class features and syllable theory. In Language Sound 
Structure, eds. M. Aronoff and R. Oehrle, 107-136. Cambridge. Massachusetts: MIT Press. 
Shaw, Patricia. 1993. The Prosodic Constituency of Minor Syllables. Proceedings of the West 
Coast Conference on Formal Linguistics (WCCFL). University of California at Santa Cruz. 
Taylor, Allan Ross. 1969. A Grammar of Blackfoot, Linguistics, University of California, Ber-
keley. 
Vennemann, Theo. 1988. Preference Laws for Syllable Structure and the Explanantion of 
Sound Change. Berlin: Mouton de Gruyter. 
 
Talk based on: 
Derrick, Donald. (forthcoming) "Syllabification and Blackfoot /s/." Proceedings of the NWLC 
22.  SFU Working Papers in Linguistics, SFU, Burnaby, BC, Canada. 
 
Special thanks to Beatrice Bullshields who provided all the elicitations for any data marked 
(BB date). 
 
Thanks to Martina Wiltschko, Michael Barrie, Mario Chávez Peón, Solveiga Armoskaite, Tyler 
Chang,  Joel Dunhan, Jennifer Glougie, Kim Koch, Shujun Koon, Meagan Louie, Amelia Reis-
Silva, Sonja Thoma and everyone else who looked at this work for your help. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


