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Abstract Mangroves form an important ecosystem of
Great Nicobar, a continental island in the Bay of Bengal
with luxuriant tropical rainforests. The rhizosphere of the
mangrove plants of Great Nicobar was investigated for
the presence of arbuscular mycorrhizal fungus (AMF) and
phosphate solubilising bacteria (PSB). The soils of the
Great Nicobar mangroves were silt–clays and were poor
in phosphate content. Five species of AMF belonging to
the genus Glomus were isolated. The %AMF colonization
in the mangrove plants was between 0 and 17%, and the
presence of AMF in the aerenchymatous cortex suggests
that the mangrove plants may be aiding in AMF survival by
providing oxygen. Two strains of phosphate solubilising
Pseudomonas aeruginosa were found in the mangrove
soils of Great Nicobar. Phosphate solubilisation by the two
isolated strains was almost 70% under in vitro conditions.
PSB may play a role in the mangrove ecosystems of Great
Nicobar by mobilising insoluble phosphate. The plant roots
could pick up the released phosphate directly or with the
aid of AMF hyphae.

Keywords Arbuscular mycorrhiza . Phosphate
solubilising bacteria . Mangroves . Great Nicobar .
Glomus . Pseudomonas aeruginosa

Introduction

Mangroves form the dominant interface ecosystems be-
tween the land and sea in the tropics (Ong et al. 1995).
They are formed on sheltered muddy shores where land
is extending seaward by accretion (Richards 1996). The
annual input of organic matter in the form of litter is
around 8 tonnes/ha (Lugo and Snedaker 1974). Growth in
mangrove plant communities is limited primarily by P
availability because P is adsorbed or co-precipitated with
carbonate compounds (Koch and Snedaker 1997). Soil
microbes that can solubilise the bound P into available
forms and arbuscular mycorrhizal fungus (AMF) hyphae
may aid in the uptake of nutrients like P by extending the
depletion zone (Cui and Caldwell 1996). In addition, micro-
organisms, such as phosphate solubilisers, free living and
associated nitrogen fixers and mycorrhizal fungi, can inter-
act in the rhizosphere soil (Garbaye 1991; Andrade 2004).

The mangroves are inundated with saline water for long
hours. The saline and anaerobic conditions make survival
of most microbes that are crucial in nutrient mineraliza-
tion difficult. Although AMF have been reported from
mangrove ecosystems (Sengupta and Chaudhuri 1990;
Sengupta and Chaudhuri 2002), their survival is inhibited
in submerged anaerobic conditions (LeTacon et al. 1983;
Brown and Bledsoe 1996).

Mangroves form an important ecosystem of Great
Nicobar, an island of the Andaman and Nicobar archipel-
ago in the Bay of Bengal. We report here the presence of
AMF and phosphate solubilising bacteria (PSB)—func-
tional micro-organism groups that contribute to P-mobi-
lisation—in the mangrove rhizosphere of Great Nicobar.

Materials and methods

Study location and sample collection

South bay at the south of the Great Nicobar island was
selected as the study site where the river Galathea flows
into the Indian Ocean. Mangroves at the mouth of the
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Galathea were selected for study of AMF populations.
The mangroves remain submerged under 25 to 50 cm of
brackish water for up to 6 to 8 h—twice a day during high
tide.

Five-count quadrats (20×20 m) were laid out at random.
Tree species in the quadrats were counted, and their Im-
portance Value Index (IVI) was computed as follows:

IVI=[Relative frequency (RF)÷Relative Density (RD)÷
Relative Dominance (RDo)]

Rf ¼ si � Sð Þ � 100;

where si is the frequency of the ith species, and S is the
frequency of all species,

RD ¼ ni � Nð Þ � 100;

where ni is the density of the ith species, and N is the
density of all species.

RDo ¼ ðbai � BAÞ � 100;

where bai is the basal area of the ith species, and BA is
the basal area of all species.

Five rhizosphere samples were collected (maximum
depth of 15 cm) at random from each quadrat (the roots
from adjacent plants formed a dense entangled web be-
neath the soil making it difficult to delimit the rhizosphere
of individual plants). These samples were analysed for nu-
trient contents and for AMF spores and bacteria involved
in phosphate solubilisation. Roots were collected from five
individuals of each species at each quadrat for analyses of
%AMF colonization.

Soil analysis

Soil particle sizes were estimated by running a suspension
of 50 g soil through a set of seven sieves of mesh sizes
2,000, 1,000, 500, 250, 125, 63 and 31 μm. The fraction of
soil particles collected at each sieve was weighed and its
percentage calculated. Soils were classified based on the
relative proportion of different particle sizes following
Brady and Weil (1999).

Nitrate was estimated colorimetrically (Cataldo et al.
1975) after digesting the samples with sulphuric acid–
peroxide (Allen et al. 1974); inorganic P was estimated
after treating soils by mixed acid digestion (Allen et al.
1974) followed by analyses with the molybdenum blue
method (Chen et al. 1956). Percent organic matter was
estimated using the rapid titration method of Walkley and
Black (Jackson 1973).

AMF spore isolation and root clearing

AMF spores were isolated from a 500-g soil suspension
(from each quadrat) by the wet sieving and decanting

method (Gerdemann and Nicholson 1963) and identified
following Schenck and Pérez (1990). AMF infection of the
roots was localized by the clearing and staining technique
(Phillips and Hayman 1970) and free-hand sectioning.
The %root colonization was estimated using the formula
of Nicolson (1955).

Isolation and determination of phosphate
solubilising bacteria

To isolate PSB, a 1-ml aliquot of 10−2 dilution of the rhizo-
sphere soil suspension was spread on a plate of Pikovskayas
medium (Subba Rao 1988). The formation of a decolour-
ized halo around the cultures indicated the presence of
PSB. Single colonies were isolated and identified using
standard bacteriological methods.

The isolated PSB were grown in Pikovskayas medium
for 15 days at 30°C with shaking at 100 rpm in a New
Brunswick Inova 4230 incubator shaker. The cultures were
then filtered through a Whatman No. 1 paper to remove
the undissolved phosphate and centrifuged at 8,000×g to
get a clear solution. To 10 ml of the supernatant, 2.5 ml of
Barton’s reagent (Subba Rao 1988) was added and the
volume made up to 50 ml. The absorbance of the solution
was read at 430 nm in a Spectronic 20 spectrophotometer,
and the percentage of phosphate solubilisation was calcu-
lated as reported by Subba Rao (1988). A medium with no
bacterial inoculation served as the control. Five replicates
were maintained.

Results

The soils at Great Nicobar mangroves were grey, and,
according to soil size fractions (Table 1), they were clas-
sified as silt–clays following Brady and Weil (1999). The
soils had low levels of nitrate and inorganic P as compared
to the average nitrate (21 mg/g soil) and inorganic P (2 mg/
g soil) at the riparian and inland forest ecosystems of
Great Nicobar. The organic matter content was reasonably
higher and similar to other habitat types at Great Nicobar.
The low levels of N and P may be a stress factor for the
mangrove plants.

The plant community of the mangroves was represent-
ed by five species, viz., Rhizophora mucronata Lamk.,
Rhizophora stylosa Griff., Bruguiera gymnorrhiza (L.)

Table 1 Properties of rhizosphere soils of the mangrove at South
Bay, Great Nicobar

%Sand (2000–500 μm) 0.36±0
%Coarse silt (250–125 μm) 13.40±0
%Fine silt (125–63 μm) 41.20±0
%Clay (<31 μm) 45.04±0
Soil type Silt−clay
Nitrate N–NO3 (mg/g) 6.91±1.60
Inorganic P (mg/g) 0.86±0.42
Organic matter (%) 6.20±1.16
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Lamk., Sonneratia acida Smith andNypa fruticansWurmb.
(Table 2). The average total number of plants in each quad-
rat was 62.20±6.45. Five species of AMF, all of the genus
Glomus, were isolated from the mangrove rhizosphere. Two
Glomus species were identified: G. fasciculatum (Thaxter)
Gerdemann and Trappe emend. Walker and Koske and
G. magnicauleHall; the three unidentified species (Table 3)
were labelled as Types (Kothamasi 2000). The average
AMF spore population in the soils was 2-spores/g soil.

AMF were present in the cortex and the hypodermal cell
layers (Fig. 1a,b). The percentage colonization of AMF in
the mangroves of Great Nicobar is presented in Table 2.
B. gymnorrhiza had the highest percentage AMF coloni-
zation. This plant also had the highest IVI.

Two strains of phosphate solubilising Pseudomonas
aeruginosa (designated GM01 and GM02) were isolated
from the rhizosphere soils. Both strains were facultative
aerobes and could grow at pH 4; GM01 and GM02 could
solubilise up to 71.96±5.17% and 58.15±2.57% phosphate,
respectively, under in vitro conditions.

Discussion

AMF are known to protect plants growing under saline
stress (Hirrel and Gerdemann 1980; Pond et al. 1984;
Pfeiffer and Bloss 1988). However, mangrove plants have
developed mechanisms that keep salt out (Scholander
1968; Richards 1996) and are not dependent on AMF for
protection from salinity.

The mangrove soils of Great Nicobar are fine-textured
silt–clays (Table 1). Silt–clays swell on exposure to water
and impede air movement (Brady 1990), leading to anaero-
bic conditions. Anoroxic conditions inhibit mitochondrial
development in AMF, and the anaerobic environment of
the waterlogged mangroves would make the survival of
AMF difficult (LeTacon et al. 1983; Brown and Bledsoe
1996). However, the roots of Rhizophora, Sonneratia and
Bruguiera have pneumatophores that facilitate the move-
ment of oxygen to the submerged roots. The submerged
roots, like other aquatic plants, have an aerenchymatous
cortex, whose tissues, in plants growing in flooded habi-
tats, have been reported to provide oxygen to the roots and
permit the colonization and survival of AMF (Cooke et al.
1993; Brown and Bledsoe 1996). The aerenchymatous
tissue of mangrove roots of Great Nicobar would permit
the movement of surface oxygen both to the submerged
roots and the surrounding rhizosphere so as to facilitate
the survival of AMF in the anaerobic conditions of the
mangrove.

Growth in plant communities is governed by the avail-
ability of nutrients like P and N (Read 1990). The man-
grove soils of Great Nicobar had high amounts of organic
matter and very low P levels (Table 1). This condition is
ideal for the formation of the AMF association. The pres-
ence of vesicles (Fig. 1a) in the root cells of the mangrove
plants suggests that the fungal symbionts may have a role
in nutrient uptake as vesicles are nutrient storage organs
(Smith and Read 1997).

Two strains of P solubilising P. aeruginosa were isolated
from the rhizosphere soils of mangroves at Great Nicobar.
The two isolated strains did solubilise high amounts of
phosphate under in vitro conditions. If these isolates have
similar capabilities under in situ conditions, they would
be mobilising phosphate in the mangrove rhizosphere of
Great Nicobar.

The provision of oxygen and photosynthetic C to the
fungi and the latter’s ability to take up nutrients under
conditions of scarcity could be a reason for formation of
AMF association at the mangrove. However, fungi are
not very efficient in mobilising nutrients under submerged

Fig. 1 AMF colonization of the B. gymnorrhiza roots. a AMF
hyphae in the hypodermal cell layer. Vesicles (vs) and AMF hypha
(ah) can be seen. b A cleared root whole mount showing AMF
hypha (ah) adjacent to the vascular cylinder (v) in the cortex (c) of
the root

Table 2 The plant species composition at the mangroves of Great
Nicobar and the percentage of AMF colonization of root

Plant IVI %AMF colonization of root

B. gymnorrhiza 73.71 17.6±1.81
S. acida 44.10 9.2±1.09
R. mucronata 73.31 7.2±1.30
R. stylosa 39.55 0
N. fruticans 31.62 0

IVI Importance Value Index

Table 3 AMF species isolated at the mangrove rhizosphere of
South Bay, Great Nicobar

AM species Description

Glomus
fasciculatum

Spore light yellow, globose to subglobose, 125×95 μ,
wall 8 μ, hypha 12 μ at attachment, straight

Glomus
magnicaule

Spores reddish brown, subglobose, 135×108 μ,
wall 8–10 μ, hypha 35 μ at attachment

Glomus
Type 42

Spore reddish brown, subglobose, 118×88 μ,
wall 5 μ, two-layered, hypha 18 μ at attachment,
pore unoccluded

Glomus
Type 46

Golden brown, globose, 75×75 μ, wall 2–5 μ, hypha
10 μ at attachment, funnel-shaped

Glomus
Type 48

Spores light yellow, pyriform, 130×112 μ,
wall 2–5 μ, hypha 10 μ at attachment
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conditions (Hackney et al. 2000). If phosphate is made
available to the exploring hyphae, they could pick it up and
transfer it to the host. Soil PSBs could release phosphate
ions that could be picked up by the AMF hyphae or the
plant root (Azcon-Aguilar et al. 1986; Toro et al. 1998).

AMF have been reported to function as intermediaries
between plants and soil microbes by moving C and other
phytoexudates from the plant to the rhizosphere and trans-
ferring microbe mobilised nutrients to the plant (Garbaye
1991; Fitter and Garbaye 1994; Toro et al. 1998; Copley
2000). It is possible that in mangroves of Great Nicobar,
AMF perhaps have a similar role.

Acknowledgements The authors thank Prof. C. Manoharachary,
Osmania University, Hyderabad, and Prof. D.J. Bagyaraj, University
of Agricultural Sciences, GKVK campus, Bangalore, for help in
identification of the AMF species and structures; the anonymous
referee and the editor for critical advice; Drs. R.S. Sharma and R.
Tandon for help; Dr. V. Shimpale for assistance in the collection of
the roots; the Forest Department of Andaman and Nicobar and the
Botanical Survey of India, Port Blair Circle, for help and assistance;
the Ministry of Environment and Forests, Government of India, for
sanction of Project No. J22016/11/93–BR and CSIR for grant of
Senior Research Fellowship to David Kothamasi.

References

Allen SE, Grimshaw HM, Parkinson JA, Quaramby C (1974)
Chemical analysis of ecological materials. Blackwell, Oxford

Andrade G (2004) Role of functional groups of microorganisms
on the rhizosphere microcosm dynamics. In: Varma A, Abbot
L, Werner D, Hampp R (eds) Plant surface microbiology.
Springer, Berlin Heidelberg New York, pp 51–69

Azcon-Aguilar C, Gianinazzi-Pearson V, Fardeau JC, Gianinazzi S
(1986) Effect of vesicular arbuscular mycorrhizal fungi and
phosphate solubilizing bacteria on growth and nutrition of soy-
bean in a neutral-calcareous soil amended with 32P-45Ca-
tricalcium phosphate. Plant Soil 96:3–15

Brady NC (1990) The nature and property of soils, 10th edn.
Prentice Hall, New Delhi

Brady NC, Weil RR (1999) The nature and properties of soils, 12th
edn. Prentice Hall, New Jersey

Brown AM, Bledsoe C (1996) Spatial and temporal dynamics of
mycorrhizas in Jaumea carnosa, a tidal salt marsh halophyte.
J Ecol 84:703–715

Cataldo DA, Harron M, Schrader LE, Youngs VL (1975) Rapid
colorimetric determination of nitrate in plant tissues by nitration
of salicylic acid. Commun Soil Sci Plant Anal 6:71–80

Chen PS Jr, Toribara TY, Warner H (1956) Microdetermination of
phosphorous. Anal Chem 28:1756–1758

Cooke JC, Butler RH, Madole G (1993) Some observations on the
vertical distribution of vesicular arbuscular mycorrhizae in roots
of salt marsh grasses growing in saturated soils. Mycologia
85:547–550

Copley J (2000) Ecology goes underground. Nature 406:452–454
Cui M, Caldwell MM (1996) Facilitation of plant phosphate acqui-

sition by arbuscular mycorrhizae from enriched soil patches.II.
Hyphae exploiting root-free soil. New Phytol 133:461–467

Garbaye J (1991) Biological interactions in the mycorrhizosphere.
Experientia 47:370–375

Gerdemann JW, Nicholson TH (1963) Spores of mycorrhizal
Endogone species extracted by wet sieving and decanting.
Trans Br Mycol Soc 46:235–244

Fitter AH, Garbaye J (1994) Interactions between mycorrhizal fungi
and other soil organisms. Plant Soil 159:123–132

Hackney CT, Padgett DE, Posey MH (2000) Fungal and bacterial
contribution to the decomposition of Cladium and Typha leaves
in nutrient enriched and nutrient poor areas of the Everglades,
with a note on ergosterol concentrations in Everglades soils.
Mycol Res 104:666–670

Hirrel MC, Gerdemann JW (1980) Improved growth of onion and
bell pepper in saline soils by vesicular arbuscular mycorrhizal
fungi. Soil Sci Soc Am J 44:654–655

Jackson ML (1973) Soil chemical analysis. Prentice Hall, New Delhi
Koch MS, Snedaker SC (1997) Factors influencing Rhizophora

mangle L. seedling development in Everglades carbonate soils.
Aquat Bot 59:87–98

Kothamasi DM (2000) Arbuscular mycorrhizal diversity and plant
community patterns in the insular tropical rainforest ecosys-
tems of Great Nicobar Biosphere Reserve. PhD Thesis, Uni-
versity of Delhi

LeTacon F, Skinner FA, Mosse B (1983) Spore germination and
hyphal growth of a vesicular–arbuscular mycorrhizal fungus,
Glomus mosseae (Gerdemann and Trappe), under decreased
oxygen and increased carbon dioxide concentrations. Can J
Microbiol 29:1280–1285

Lugo AE, Snedaker SC (1974) The ecology of mangroves. Ann Rev
Ecolog Syst 5:39–64

Nicolson TH (1955) The mycotrophic habit in grass. Thesis,
University of Nottingham

Ong JE, Khoon GW, Clough BF (1995) Structure and productivity
of a 20-year old stand of Rhizophora apiculata Bl. Mangrove
forest. J Biogeogr 22:417–424

Pfeiffer CJ, Bloss HE (1988) Growth and nutrition of guayule
(Parthenium argentums) in a saline soil as influenced by ve-
sicular arbuscular mycorrhiza and phosphorous fertilization.
New Phytol 91:211–220

Phillips JM, Hayman DS (1970) Improved procedures for clearing
roots and staining parasitic and vesicular arbuscular mycor-
rhizal fungi for rapid assessment of infection. Trans Br Mycol
Soc 55:158–161

Pond EC, Menje JA, Jarell WM (1984) Improved growth of tomato
in salinized soils by vesicular arbuscular mycorrhizal fungi
collected from saline soils. Mycologia 76:74–84

Read DJ (1990) Mycorrhizas in ecosystems—natures response to
the law of minimum. In: Hawksworth DL (ed) Frontiers in My-
cology. 4th International Mycological Congress, Regensburg,
CAB International. Wallingford, UK, pp 101–130

Richards PW (1996) The tropical rain forest: an ecological study,
2nd edn. Cambridge University Press, Cambridge, UK

Schenck NC, Pérez Y (1990) Manual for identification of VA
mycorrhizal fungi. INVAM, 2nd edn. Synergistic Publications,
Gainsville, FL

Scholander PF (1968) How mangroves desalinate sea water. Physiol
Plant 21:251–261

Sengupta A, Chaudhuri S (1990) Vesicular arbuscular mycorrhiza
(VAM) in pioneer salt marsh plants of the Ganges river delta in
West Bengal (India). Plant Soil 122:111–113

Sengupta A, Chaudhuri S (2002) Arbuscular mycorrhizal relations
of mangrove plant community at the Ganges river estuary in
India. Mycorrhiza 12:169–174

Smith SE, Read DJ (1997) Mycorrhizal symbiosis, 2nd Edn.
Academic, London

Subba Rao NS (1988) Biofertilizers in agriculture. Oxford and IBH
Publishing, New Delhi

Toro M, Azcón R, Barea JM (1998) The use of isotopic dilution
techniques to evaluate the interactive effects of Rhizobium
genotype, mycorrhizal fungi, phosphate solubilizing rhizobac-
teria and rock phosphate on nitrogen and phosphorous acqui-
sition by Medicago sativa. New Phytol 138:265–273

361

View publication stats

https://www.researchgate.net/publication/226416787

	Arbuscular mycorrhizae and phosphate solubilising bacteria of the rhizosphere of the mangrove ecosystem of Great Nicobar island, India
	Abstract
	Introduction
	Materials and methods
	Study location and sample collection
	Soil analysis
	AMF spore isolation and root clearing
	Isolation and determination of phosphate solubilising bacteria

	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SPSFont4Medium
    /SpsFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


