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Four species of Lejeunea viz., L. discreta, L. kashyapii, L. mehrana and L. parva are reported 
here for the first time from Meghalaya. Of which, Lejeunea kashyapii and L. mehrana are en-
demic, earlier reported from Sikkim only. The taxonomic description and illustrations of 
all are provided in present communication.
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INTRODUCTION

Genus Lejeunea Lib. is one of the largest genera of family Lejeuneaceae 
with ca 300 accepted species in the world (Lee 2013). About 48 species are 
recorded from different bryogeographical territories in India (Asthana and 
Sahu 2012, Singh et al., unpubl.). In the present state of our knowledge 13 spe-
cies viz., Lejeunea aligera Mitt., L. anisophylla Mont., L. cavifolia (Ehrh.) Lindb., 
L. cocoes Mitt., L. curviloba Steph., L. flava (Sw.) Nees, L. japonica Mitt., L. neel-
gherriana Gottsche, L. nepalensis Steph., L. obfusca Mitt., L. princeps (Steph.) Mi-
zut., L. subacuta Mitt. and L. tuberculosa Steph. are known from the Meghalaya 
(Mitten 1861, Mizutani 1971, Singh and Nath 2007, Verma and Rawat 2013). 
During the course of “Taxonomic studies on Lejeuneaceae Schizostipae, in 
North-East India”, the authors came across with several populations having 
four unknown Lejeunea species from the Meghalaya. A critical morpho-taxo-
nomic investigations of these specimens and literature review revealed their 
identity as Lejeunea discreta Lindenb., L. kashyapii M. Dey, D. K. Singh et D. 
Singh, L. mehrana M. Dey, D. K. Singh et D. Singh and L. parva (S. Hatt.) Mizut. 
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These are reported here as new distributional records for the State of Megha-
laya. It is interesting to note that Lejeunea kashyapii and L. mehrana are endemic 
species, earlier reported from Sikkim only. The specimens studied are depos-
ited in the herbarium of the Botanical Survey of India, Eastern Regional Cen-
tre, Shillong (ASSAM). The detailed taxonomic description and illustration of 
each are provided in present communication.

MORPHO-TAXONOMIC DESCRIPTIONS

Lejeunea discreta Lindenb.
(Fig. 1)

Lejeunea discreta Lindenb. in Gottsche et al., Syn. Hept. 361 (1845); Mizut., J. Hattori Bot. Lab. 
34: 445 (1971); R. L. Zhu and M. L. So, Ann. Bot. Fenn. 36: 224 (1999), same authors, Beih. 
Nova Hedwigia 121: 144 (2001); S. K. Singh and D. K. Singh, Hep. Anth. Great Himal. Nat. 
Park H. P., p. 225 (2009); Dey and D. K. Singh, Epiphyll. Liverw. E. Himal., p. 264 (2012); G. 
E. Lee, Cryptog. Bryol. 34(4): 417 (2013). ≡ Hygrolejeunea discreta (Lindenb.) Schiffn., Consp. 
Hepat. Arch. Ind., p. 266 (1898). ≡ Taxilejeunea discreta (Lindenb.) R. M. Schust., Beih. Nova 
Hedwigia 9: 138 (1963). 
= Lejeunea vaginata Steph., Sp. Hepat. 5: 791 (1915).

Plants light green to dull green; shoots 6–15 mm long, 0.27–0.48 mm 
wide; branching irregular, Lejeunea-type; stem cross section subquadrate to 
oval in outline, 62.5–67.5 × 47–50 μm, 4–6 cells across the diameter; cortical 
cells in a layer of 7(–9) cells, subquadrate to rectangular, 7.5 –25 × 7.5–17.5 μm, 
slightly thin walled, medullary cells 6–7, rectangular to polygonal, 7.5–15 × 
5–12.5 μm, thin walled. Leaves imbricate to contiguous, widely to obliquely 
spreading, leaf lobes ovate, 0.19–0.24 mm long, 0.12–0.16 mm wide, apex ob-
tuse, curved at apex, margin entire or wavy, antical margin convex, postical 
margin curved; marginal cells towards apex rectangular to polygonal, 10–17.5 
× 7.5–15 μm, median cells polygonal, 15–20 × 12.5–17.5 μm, basal cells elon-
gated polygonal, 20–30 × 10–15 μm; cells thin walled with small trigones and 
intermediate thickenings, cuticle smooth; leaf lobule inflated, ovate, ca 1/2 as 
long as the lobe, 0.10–0.12 mm long, 0.07–0.09 mm wide, bidentate, first tooth 
unicellular, oblong, second tooth obsolete, hyaline papilla at the proximal 
side of first tooth; free lateral margin with 4–7 rectangular or linear cells. Un-
derleaves distant, 2–3 times as wide as stem, 0.09–0.13 mm long, 0.10–0.12 mm 
wide, bilobed to 1/2 of its length, lobes triangular, margin entire, sinus acute 
or subacute. Androecial and gynoecial branches not observed.

Type: Indonesia, Java, “inter L. Thymifolium β discretam (Hb. [Nees])” 
(holotype: STR).

Habitat: Epiphytic, growing on moist and shady places.
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Fig. 1. Lejeunea discreta. A = a portion of plant in dorsal view; B = the same in ventral view; 
C–D = transverse sections of stem; E–J = leaves; K = apical leaf cells towards apex; L = me-

dian leaf cells; M = basal leaf cells; N–O = leaf lobules; P–S = underleaves
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Distribution: India: Himachal Pradesh (Singh and Singh 2009), Kerala 
(Manju et al. 2012); Meghalaya (present study); Sikkim (Dey and Singh 2012); 
West Bengal (Mizutani 1971). – Bhutan (Long and Grolle 1990). – China (Zhu 
and So 2001). – Indonesia (Mizutani 1971, Söderström et al. 2010). – Japan 
(Yamada and Iwatsuki 2006). – Korea (Yamada and Choe 1997). – Malaysia 
(Chuah-Petiot 2011). – Nepal, New Guinea, New Caledonia (Mizutani 1971). 
– Philippines (Tan and Engel 1986). – Sri Lanka (Mizutani 1971). – Taiwan 
(Wang et al. 2011). – Thailand (Lai et al. 2008). – Australia (McCarthy 2006).

Specimen examined: India, Meghalaya, Tuber Sacred Grove, Jaintia Hills, epiphytic, 
25° 26’ 11.16” N, 92° 16’ 20.69” E, 1,389 m, S. K. Singh & party, 06.04.2014 (TSLI–14).

Notes: Lejeunea discreta is a distinct species somewhat similar to L. tuber-
culosa in having oval to suborbicular underleaves, deeply bilobed to 1/2 of its 
length. But, former differs from the latter in having large ovate lobule which 
is ca 1/2 as long as the lobe, small, ovate leaf lobes 0.19–0.24 mm long, 0.12–
0.16 mm wide which apex are obtuse, margin entire or wavy, antical margin 
convex, postical margin curved at apex and surface verrucose. Whereas in 
Lejeunea tuberculosa the leaf lobules are smaller, 1/4 to 1/3 as long as the lobe, 
leaf lobes are large, ovate to suborbicular (0.14–)0.3–0.47 mm long, (0.10–)0.42 
mm wide, apex rounded, margin entire, antical margin convex, postical mar-
gin straight or sometimes slightly curved leaf lobes base and leaf surface are 
punctuate (Dey and Singh 2012).

Lejeunea kashyapii M. Dey, D. K. Singh et D. Singh
(Fig. 2)

Lejeunea kashyapii M. Dey, D. K. Singh et D. Singh, J. Bryol. 30: 126 (2008); Dey and Singh, 
Epiphyll. Liverw. E. Himal., p. 277 (2012).

Plant light green when fresh; shoots 8–11 mm long, 1.69–1.87 mm wide; 
branching irregular, Lejeunea-type; stem cross section subquadrate to oval in 
outline, 113.1–124.8 × 89.7–97.5 μm, 6–8 cells across the diameter; cortical cells 
in a layer of 7–8(–9) cells, subquadrate to rectangular, (15.6–)31.2 –50.7 × (7.8–) 
15.6–35.1 μm, thin walled, medullary cells 12–16, rectangular to polygonal, 
7.8–19.5 × (3.9–)7.8–15.6 μm, thin walled. Leaves imbricate, obliquely spread-
ing, leaf lobes suborbicular, 0.81–0.91 mm long, 0.69–0.87 mm wide, apex 
rounded, margin entire, antical margin convex, postical margin straight or 
slightly curved; marginal cells towards apex rectangular to polygonal, 23.4–39 
× 15.6–31.2 μm, median cells pentagonal to polygonal, 31.2–46.8 × 23.4–39 μm, 
basal cells elongated polygonal, 35.1–62.4 × 27.3–39 μm; cells thin walled with-
out trigones and intermediate thickenings, cuticle smooth; oil bodies  16–35 in 
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Fig. 2. Lejeunea kashyapii. A = a portion of plant in dorsal view; B = the same in ventral 
view; C–D = transverse sections of stem; E–H = leaves; I = apical leaf cells towards apex; J = 
median leaf cells; K = basal leaf cells; L = leaf cells showing oil bodies; M–N = leaf lobule; 

O–R = underleaves
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each cells, elliptical, 5.25–7 × 3.5 μm, spherical 3.5 μm in diam.; leaf lobule 
inflated, oblong-ovate-triangular, 1/3 as long as the lobe, 0.23–0.27 mm long, 
0.23–0.27 mm wide, bidentate, first tooth 2–4 cells long, 3–4 cells wide at base, 
elongated, second tooth obsolete, hyaline papilla at the proximal side of first 
tooth. Underleaves reniform to suborbicular, distant, 3–4 times as wide as the 
stem, 0.28–0.37 mm long, 0.32–0.38 mm wide, bilobed to 1/2–1/3 of its length, 
sinus acute to obtuse, margin entire, apex acute. Androecial and gynoecial 
branches not observed.

Type: India, Eastern Himalaya, Sikkim, East district, Pangthang, ca 
1,988 m, D. Singh (36482), 05.03.2005 (holotype: CAL).

Habitat: Epiphyllous, growing on shady and moist places.
Distribution: India: Meghalaya (present study), Sikkim (Dey and Singh 

2012), endemic.

Specimen examined: India, Meghalaya, Pongtung Village, epiphytic, 25° 15’ 9.9” N, 
91° 57’ 2.4” E, 744 m, S. K. Singh & party, 09.11.2014 (TSLI–477).

Notes: Lejeunea kashyapii shows affinities with L. anisophylla and L. obscura 
in general appearance of the plant, size of leaves and leaf lobules, arrange-
ment of underleaves. However, it differs from both the latter species in hav-
ing elongated first tooth of leaf lobule (up to 3 cells long). Lejeunea anisophylla 
further differs from L. kashyapii in having ovate leaf lobes with larger trigones 
and frequent intermediate thickenings, longer than wide underleaves with 
outer margins bearing a blunt tooth (Dey and Singh 2012). Lejeunea obscura 
differs from the species in discussion in having robust stem and reduced leaf 
lobules, leaf lobes with comparatively larger trigones and frequent intermedi-
ate thickenings (Dey and Singh 2012).

Lejeunea mehrana M. Dey, D. K. Singh et D. Singh
(Fig. 3)

Lejeunea mehrana M. Dey, D. K. Singh et D. Singh, J. Bryol. 30: 128 (2008); Dey and Singh, 
Epiphyll. Liverw. E. Himal., p. 282 (2012).

Plant light green; shoots 5–6 mm long, 0.77–0.90 mm wide; branching 
irregular Lejeunea-type; stem cross section subquadrate to oval in outline, 
70–87.5 × 65–70 μm, 5–8 cells across the diameter; cortical cells in a layer of 
7–8(–9) cells, subquadrate or rectangular, (15–)17.5 –30 × (7.5–)10–20 μm, thin 
walled, medullary cells 10–15, polygonal, 10–22.5 × 5–12.5 μm, thin walled. 
Leaves imbricate, obliquely spreading; leaf lobes oblong to ovate, 0.35–0.44 
mm long, 0.27–0.34 mm wide, antical margin broad convex, postical margin 
curved, apex obtuse, margin entire; marginal cells towards apex subquadrate 
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Fig. 3. Lejeunea mehrana. A = a portion of plant in dorsal view; B = the same in ventral view; 
C–D = transverse section of stem; E–H = leaves; I = apical leaf cells towards apex; J = median 
leaf cells; K = basal leaf cells; L–M = leaf lobules; N–Q = underleaves; R–S = underleaves 

marginal cells showing marginal teeth
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or polygonal, 7.5–22.5 × 5–12.5 μm, median cells polygonal, 17.5–30 × 10–17.5 
μm, basal cells slightly elongated, hexagonal to polygonal, 22.5–32.5 × 12.5–20 
μm; cells thin walled with subnodular trigones and intermediate thickenings, 
cuticle smooth; leaf lobule inflated, oblong to ovate, 1/3–1/4 as long as the lobe, 
0.11–0.13 mm long, 0.08–0.10 mm wide, first tooth unicellular with a hyaline 
papilla on proximal side, second tooth obsolete free lateral margin with 4–6 
rectangular or linear cells. Underleaves imbricate, 3–3.5 times as wide as the 
stem, suborbicular, 0.26–0.31 mm long, 0.27–0.31 mm wide, bilobed to 2/5–1/2 
of its length, outer margin with 1–3 teeth on each lobe, apex acute or subacute, 
base slightly cordate. Androecial and gynoecial branches not observed.

Type: India, Eastern Himalaya, Sikkim, East district, Ratechhu, ca 1,788 
m, D. Singh (36891), 21.02.2006 (holotype: CAL).

Habitat: Epiphytic, growing in moist and shady places in association 
with Microlejeunea punctiformis.

Distribution: India: Meghalaya (present study), Sikkim (Dey and Singh 
2012), endemic.

Specimen examined: India, Meghalaya, Experimental Botanical Garden, Barapani, 
epiphytic, 25° 40’ 36.46” N, 91° 54’ 11.45” E, 986 m, S. K. Singh & party, 07.11.2014 (TSLI–
400).

Notes: Lejeunea mehrana can be distinguished by its obliquely spreading 
imbricate leaves, which is oblong to ovate with obtuse apex, in having sub-
orbicular underleaves with 1–3 blunt teeth at margin. It is closely related to 
Lejeunea subacuta in habit, leaf shape, size of lobule teeth, shape and position 
of underleaves. But, the latter differs from the former in having underleaves 
with entire margin, comparatively delicate stem, leaf cells with small indis-
tinct trigones and without intermediate thickenings (Dey and Singh 2012). 
Lejeunea mehrana also shows similarity with L. flava, but latter distinctly differs 
in having leaf lobes with rounded apex and suborbicular to ovate underleaf 
with entire margin. Our plants slightly different from the type, in having com-
paratively larger leaf lobules, but in other features it is similar.

Lejeunea parva (S. Hatt.) Mizut.
(Fig. 4)

Lejeunea parva (S. Hatt.) Mizut., Misc. Bryol. Lichenol. 5: 178 (1971); Lee et al., Cryptog. 
Bryol. 35(3): 250 (2014). ≡ Microlejeunea rotundistipula Steph. f. parva S. Hatt., Bull. Tokyo 
Sci. Mus. 11: 123 (1944).

Plant light green; shoots 8–13 mm long, 0.30–0.36 mm wide; branch-
ing irregular, Lejeunea-type; stem cross section sub quadrate to oval in out-
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Fig. 4. Lejeunea parva. A = a portion of plant in dorsal view; B = the same in ventral view; 
C–D = transverse sections of stem; E–H = leaves; I = apical leaf cells towards apex; J = me-

dian leaf cells; K = basal leaf cells; L–M = leaf lobules; N–P = underleaves
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line, 47.5–52.5 × 45–50 μm, 4–5 cells across the diameter; cortical cells in a 
layer of 7–8 cells, subquadrate or quadrate, 10 –20 × 7.5–15 μm, slightly thick 
walled; medullary cells 3–4, subquadrate to polygonal, 7.5–12.5 × 5–10 μm, 
thin walled. Leaves remote or imbricate, suberect to obliquely spreading, leaf 
lobes ovate, 0.20–0.24 mm long, 0.16–0.20 mm wide, apex obtuse to rounded, 
margin entire, antical margin convex, postical margin straight rarely curved; 
marginal cells towards apex subquadrate to polygonal, 10–22.5 × 7.5–15(–17.5) 
μm, median cells polygonal, 15–27.5 × 12.5–17.5 μm, basal cells slightly elon-
gated hexagonal to polygonal, 15–30 × 10–20 μm; cells thick walled, with sub-
nodose trigones and small intermediate thickenings, cuticle punctuate; leaf 
lobule inflated, 1/2–2/3 as long as the lobe, ovate, 0.9–0.10 mm long, 0.07–0.08 
mm wide, bidentate, first tooth unicellular, elongated, second tooth obsolete, 
hyaline papilla at the proximal side of first tooth, free lateral margin with 4–5 
subquadrate or linear cells. Underleaves remote, 2–2.5 times as wide as the 
stem, 0.09–0.10 mm long, 0.09–0.10 mm wide, bilobed to 1/2–2/5 of its length, 
lobes triangular, 4 cells long, 4 cells wide at base, apex subacute or rounded. 
Androecial and gynoecial branches not observed.

Type: Japan, “Prov. Hyuga: Minaminaka-gun, Kitago-mura”, Aug. 1939, 
S. Hattori 2696 (holotype: TNS ?, NICH ?).

Habitat: Epiphytic, growing on moist and shady places.
Distribution: India: Assam (Singh and Barbhuiya 2012), Meghalaya (pre-

sent study). – China (Zhu and So 2001). – Japan (Yamada and Iwatsuki 2006). 
– Korea (Yamada and Choe 1997). – Singapore (Piippo et al. 2002). – Thailand 
(Lee et al. 2014).

Specimen examined: India, Eastern Himalaya, Meghalaya, Experimental Botanical 
Garden, Barapani, epiphytic, 25° 40’ 36.46” N, 91° 54’ 11.45” E, 986 m, S. K. Singh & party, 
07.11.2014 (TSLI–423).

Notes: Lejeunea parva is a tiny and little known species in Indian bry-
ology. It shows similarity with Lejeunea tuberculosa in leaf lobules and un-
derleaf shapes. But latter differs in having comparatively robust stem with 
8–12 medullary cells, leaf lobule ca 1/3 as long as the lobe (Zhu and So 2001). 
Whereas Lejeunea parva has delicate stem with 3–4 medullary cells, leaf lobes 
directed forward, lobule is relatively larger, 1/2–2/3 as long as the lobe and 
underleaves bilobed up to 2/5–1/2 of its length. Our plant slightly differs 
from the description and illustration of Chinese plants by Zhu and So (2001) 
in stem anatomy and shape of leaves but matching with Thai illustration by 
Lee et al. (2014).



Acta Bot. Hung. 57, 2015

417NOTES ON FOUR LEJEUNEA FROM MEGHALAYA, INDIA

*

Acknowledgements – The authors are grateful to Director, BSI, Kolkata and Head of Office, 
Eastern Regional Centre, Botanical Survey of India, Eastern Regional Centre, Shillong for 
facilities and encouragements.

REFERENCES

Asthana, A. K. and Sahu, V. (2012): Current status of genus Lejeunea Libert. in India. – Ann. 
Forrest. 20(1): 67–73.

Chuah-Petiot, M. S. (2011): A checklist of Hepaticae and Anthocerotae of Malaysia. – Polish 
Bot. J. 56: 1–44.

Dey, M. and Singh, D. K. (2012): Epiphyllous liverworts of Eastern Himalaya. – Botanical Sur-
vey of India, Kolkata.

Lai, M. J., Zhu, R. L. and Chantanaorrapint, S. (2008): Liverworts and hornworts of Thai-
land: an updated checklist and bryofloristic accounts. – Ann. Bot. Fenn. 45: 321–341. 
http://dx.doi.org/10.5735/085.045.0501

Lee, G. E. (2013): A systematic revision of the genus Lejeunea Lib. (Marchantiophyta: 
Lejeuneaceae) in Malaysia. – Cryptog. Bryol. 34(4): 381–484. http://dx.doi.org/10.7872/
cryb.v34.iss4.2013.381

Lee, G. E., Pócs, T., Chantanaorrapint, S., Damanhuri, A. and Latiff, A. (2014): An account 
of the genus Lejeunea (Marchantiophyta: Lejeuneaceae) in Thailand, including seven 
newly recorded species. – Cryptog. Bryol. 35(3): 247–259. http://dx.doi.org/10.7872/
cryb.v35.iss3.2014.247

Long, D. G. and Grolle, R. (1990): Hepaticae of Bhutan II. – J. Hattori Bot. Lab. 68: 381–440.
Manju, C. N., Pócs, T., Rajesh, K. P. and Prakashkumar, R. (2012): Lejeuneaceae (Marchan-

tiophyta) of the Western Ghats, India. – Acta Biol. Plant. Agriensis 2: 127–147.
McCarthy, P. M. (2006): Checklist of Australian liverworts and hornworts. Australian Biological 

Resources Study, Canberra. Version 6 April 2006. – http://www.anbg.gov.au/abrs/
liverwortlist/liverworts_intro.html

Mitten, W. (1861): Hepaticae Indiae Orientalis, an enumeration of the Hepaticae of East 
Indies. – J. Proc. Linn. Soc. Bot. 5: 89–128.

Mizutani, M. (1971): Lejeunea from the Himalayan region. – J. Hattori Bot. Lab. 34: 445–457.
Piippo, S., He, X. L., Juslén, A., Tan, B. C., Murphy, D. H. and Pócs, T. (2002): Hepatic and 

hornwort flora of Singapore. – Ann. Bot. Fenn. 39: 101–128.
Singh, A. P. and Nath, V. (2007): Hepaticae of Khasi and Jaintia Hills: Eastern Himalayas. – 

Bishen Singh Mahandrapal Singh, Dehra Dun, 382 pp.
Singh, S. K. and Barbhuiya, H. A. (2012): Compendium to Marchantiophyta and Anthoc-

erotophyta of Assam, India. – Arch. Bryol. 149: 1–30.
Singh, S. K. and Singh, D. K. (2009): Hepaticae and Anthocerotae of Great Himalayan National 

Park and its environs (H. P.), India. – Botanical Survey of India, Kolkata.
Söderström, L., Gradstein, S. R. and Hagborg, A. (2010): Checklist of the hornworts and 

liverworts of Java. – Phytotaxa 9: 53–149. http://dx.doi.org/10.11646/phytotaxa.9.1.7
Tan, B. C. and Engel, J. J. (1986): An annotated checklist of Philippine Hepaticae. – J. Hattori 

Bot. Lab. 60: 283–355.



Acta Bot. Hung. 57, 2015

418 SINGH, S. K., PÓCS, T. AND KUMAR, S.

Verma, P. K. and Rawat, K. K. (2013): Lejeunea srivastavae sp. nov. (Marchantiophyta: 
Lejeuneaceae), from Nilgiri Hills of Western Ghats (India). – Taiwania 58(1): 7–11.

Wang, J., Lai, M. J. and Zhu, R. L. (2011): Liverworts and hornworts of Taiwan: an up-
dated checklist and floristic accounts. – Ann. Bot. Fenn. 48: 369–395. http://dx.doi.
org/10.5735/085.048.0501

Yamada, K. and Choe, D. M. (1997): A checklist of Hepaticae and Anthocerotae in the Ko-
rean peninsula. – J. Hattori Bot. Lab. 81: 281–306.

Yamada, K. and Iwatsuki, Z. (2006): Catalogue of the hepatics of Japan. – J. Hattori Bot. Lab. 
99: 1–106.

Zhu, R. L. and So, M. L. (2001): Epiphyllous liverworts of China. – Beih. Nova Hedwigia 121: 
1–418.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


