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HE BEST-KNOWN FORM of intellectual property protec-
tion (IP) is the common utility patent, whose requirements in-
clude the stipulations that the invention must be man-made and T

useful. What is patentable in the United States according to statute 
dates back to the patent law of 1793, which declared, in language writ-
ten by Thomas Jefferson, that patents could be obtained for “any new 
and useful art, machine, manufacture, or composition of matter, or any 
new or useful improvement thereof.”2 The code said nothing about 
whether an innovation’s being alive or not has any bearing on its pat-
entability. However, in the nineteenth century living organisms were 
taken to be unpatentable. Plants and animals were not machines or 
manufactures. Improvements upon them were not identifi able new com-
positions of matter. And how could one defi ne the utility of a fruit or 
an ornamental plant—say, a rose exhibiting a new fragrance or hue?

Under the circumstances, through most of the nineteenth century 
horticultural improvers did not seek patents on their products, but this 
is not to say that they were indifferent to intellectual property protec-
tion. While they did not speak of “intellectual property,” they were alive 
to the concept, and they devised a variety of arrangements outside the 
patent system to achieve protection of the IP in their living innovations.
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In establishing their arrangements, the improvers recognized, at least 
tacitly, that they had to deal with several diffi culties. The enforcement 
of any property right requires that the property be specifi ed. This was 
easily accomplished with a tract of land but not with a living organism 
—for example, a shorthorn bull or a Concord grape.

The establishment of intellectual property also entails reliable re-
production of the product. But the achievement of reproductive fi delity 
posed a problem for innovators because living organisms reproduce 
themselves. If an improved plant or animal reproduced itself faithfully 
—or could be made so to reproduce itself—the original improver po-
tentially faced competition from the purchaser that in the absence of 
the blocking power of patents could not be easily forestalled.

In the United States, IP protection in law for living products found 
its way onto the agenda of horticulturalists during the latter third of 
the nineteenth century. In devising methods to protect IP in their prod-
ucts, innovators looked in part to the means used by animal breeders. 
These breeders managed to warrant the identity of purebred animals 
by registering their pedigrees in publicly available stud-books that by 
the late nineteenth century were owned by recently formed breed asso-
ciations such as the American Shorthorn Association. This system did 
not fi rmly protect the IP developed by individual breeders, but it pro-
tected very well the collective IP of the cartel of breeders represented by 
the breed association. In 1891, Liberty Hyde Bailey, the prominent plant 
scientist and a professor at Cornell University, called the attention of 
plant innovators to the value of the system: “There is no law to compel 
one to register an animal, but every breeder knows that it is only through 
registration that he can advertise, sell and protect blooded stock. And 
there is no intelligent purchaser who would think of negotiating for 
such stock without having obtained the testimony of the herd-book.”3

IP protection for horticultural innovators broke down into two 
categories—sexually reproducing plants and asexually reproducible 
plants and trees. The principal IP-related problem for improvers of 
plants that were reproduced sexually—for example, most vegetables 
and fl owers (as well as corn and the grains)—was that they did not or-
dinarily breed true. Sellers of their seed thus could not guarantee the 
quality and character of any given crop. J. M. Thorburn & Co., a 
prominent nursery in New York, warned buyers that the fi rm gave “no 
warranty, express or implied, as to description, quality, productiveness, 
or any other matter of any seeds, bulbs or plants they send out.” Among 

3 Liberty Hyde Bailey, report, “Protection to the Originator of Varieties,” read at the meet-
ing of the American Association of Nurserymen, 4 June 1891, printed in Transactions of the 
American Association [of Nurserymen], 3–13 June 1891, pp. 88–91.
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the reasons was “the well-known tendency of many vegetables to revert 
to their original types, notwithstanding the care of the seed-grower.”4 
Then, too, farmers could save seed from their crops, and then either 
plant them or sell them, or both, thus undercutting the improver’s con-
trol of his IP in the plant. Under the circumstances, the nascent private 
seed industry paid little attention to IP protection.

The IP issues in asexually reproducible plants and trees were wholly 
different. Innovations and improvements in such plants and trees came 
partly from the hybridizing work of breeders like Luther Burbank, 
whom Americans ranked in the league of inventive genius with Ford 
and Edison. But in the overwhelming main, innovations in plants came 
from chance fi nds in the fi eld and orchard. The fi nds arose from bud 
sports or fortunate sexual pollinations, but once found they could be 
reproduced virtually identically by the nurturing of grafts or cuttings, 
i.e., by asexual reproduction. Commercial nurseries acquired such fi nds, 
then put them on the market. Stark Brothers Nursery and Orchards, 
based in Louisiana, Missouri, and one of the oldest and perhaps the 
largest such enterprise in the country, sponsored an annual fair that en-
couraged farmers to submit their good fruits, including those of chance 
fi nds, for competitive judgment. In 1893, through this means, the fi rm 
learned about an apple tree that produced a luscious red fruit. The next 
year, it brought the tree with all propagation rights—which is to say all 
its IP—from its owner, a farmer in Iowa, named the fruit the “Deli-
cious” apple, and proceeded to market the tree to the world.5

Using asexual reproduction, nurserymen and orchardists could be 
confi dent that the young trees they sold would bear fruit very much like 
the fruit on the trees from which they had been derived. Yet the ease 
with which, say, valuable fruit trees could be easily reproduced virtually 
identically, through grafting, and thus numerously multiplied, facilitated 
theft of the developer’s IP. Competitors could—and did—purchase the 
trees, or take cuttings of them from someone’s nursery in the dead of 
night, then propagate and sell them. Burbank tried to protect himself 
against such thieves by charging high prices for his innovations—say, 
$3,000 for a new plum tree, including all “stock and control”—thus 
attempting to gain in the fi rst sale revenue that would cover his costs 
and return a reasonable profi t.6 The pricing strategy was intended to 

4 J. M. Thorburn & Co., Catalogue [1908], copy in New York Botanical Gardens Ar-
chives, Catalogue Collection, Box 538.

5 Dickson Terry, The Stark Story: Stark Nurseries’ 150th Anniversary (Columbus, Mo.: 
Missouri Historical Society, 1966), 38–40.

6 Catalogue, New Creations in Fruits and Flowers, June 1893 (Santa Rosa, Calif.: Bur-
bank’s Experimental Grounds, 1893), 12, copy in Luther Burbank Papers, Library of Con-
gress, Box 14.
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capture what economists call the downstream revenues, of which thieves 
might deprive him, since he would be unable to control the reproduc-
tion of the tree once he had sold it.

Even so, nurserymen repeatedly complained that they failed to re-
ceive just returns for all their investment of time and money. Burbank 
fulminated to the readers of Green’s Fruit Grower that he had “been 
robbed and swindled out of my best work by name thieves, plant 
thieves and in various ways too well known to the originator.”7

Unlike Burbank, Stark Brothers, which did not breed new fruit trees 
but only acquired them, was in the business of mass marketing. Realiz-
ing the value of their IP by charging high prices would have been coun-
terproductive to their business plan. To protect the IP in their fruit trees, 
the Starks trademarked them, using the trademark law that Congress 
passed in 1881. In the 1890s, the Stark catalogues included gorgeous 
paintings of their named fruits with a small banner beneath each de-
claring that it was covered by a trademark or, in the case of the gold 
plum, that it was “Trademark Pat[ente]d. Feb. 25, 1895.”8 The trade-
mark, however, would not prevent someone from obtaining the tree or 
cuttings from it, propagating the wood, and then selling the tree under 
a different name.

Under the circumstances, beginning in the 1880s and with mount-
ing insistence in the 1890s, American nurserymen began urging the 
establishment of legal protection for what they called the rights of 
“originators.” Some of the agitation aimed to expand the patent system 
to include coverage for innovations in plants and trees. The move to 
patentability was blocked, however, when, in 1889, in Ex parte Latimer, 
the U.S. commissioner of patents rejected an application for a patent to 
cover a fi ber identifi ed in the needles of a pine tree, declaring that it 
would be “unreasonable and impossible” to allow patents upon the trees 
of the forest and the plants of the earth.9 The commissioner’s ruling 
formed the basis for what came to be known as the “product-of-nature” 
doctrine—that while processes devised to extract what is found in na-
ture can be patented, objects discovered there or bred from there can-
not be patented. In a report to the American Association of Nurserymen 
in 1891, Liberty Hyde Bailey rejected the horticulturalists’ patenting ini-

7 Burbank to Jacob Moore, 4 May 1898, published in Green’s Fruit Grower, June 1898, 
clipping in Luther Burbank Papers, Luther Burbank Home and Gardens, Archives, Santa 
Rosa, Calif., Scrapbooks, 2:45.

8 Stark Nurseries Fruit Book, 1895, in Scrapbooks, 1:141, Burbank Home and Gardens, 
Archives.

9 Kevles, “Ananda Chakrabarty Wins a Patent,” HSPS: Historical Studies in the Physical 
and Biological Sciences 25.1 (1994): 111–36, at 111.
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tiative as in any case unwarranted. New varieties were not inventions, 
he noted, precisely because they were accidents found in the fi elds.10

Bailey held that plant originators should nevertheless be protected. 
He proposed that the nurserymen draw on existing trademark law to 
obtain protection through a national register of plants administered by 
the Department of Agriculture. The originator would send the depart-
ment “a specimen, description and perhaps picture of his novelty,” and 
the department would issue a certifi cate, a type of trademark insuring 
him “inviolable rights” in his innovation. The public would soon learn 
to buy only from originators who possessed a registration certifi cate, 
just as they had learned to purchase only animals registered with the 
breed associations.11

An informal registry system had been established in 1886 in the new 
Department of Pomology in the U.S. Department of Agriculture. While 
it was created for the purposes of systematic classifi cation of fruits, 
after Bailey’s proposal in 1891 it was heavily used by orchardists and 
nurserymen to protect their claims to their innovations. One of the re-
markable features of the registration system was that the department 
employed a team of artists to paint, and thus to provide visual identifi -
cation of, selected specimens of the submitted fruits. Between 1887 and 
1915, fi fty-two such artists worked for the department at one time or 
another. By 1936, when the portrait program ended, the artistic team—
a total of at least seventy-fi ve by then, twenty-two of whom were women 
—had produced all told some 7,700 watercolors, portraying apples, 
black berries and raspberries, currants and gooseberries, pears, quinces, 
citrus, peaches, plums, strawberries, and numerous other fruits.12

Despite the considerable artistic merits of the registration system, it 
did not measure up to Bailey’s vision for IP protection, which, recall, in-
cluded trademarking that would not only protect the name of the inno-
vation, but also secure to the originator the exclusive right to the plant 
or tree and to its propagation. That ingredient was severely undercut in 
1895 by the ruling of a federal appeals court in the case of Hoyt et al. v. 
J. T. Lovett Co. The case concerned a dispute over the trademarking of 
a grape that came from the Green Mountains of Vermont. The court 
held that trademarks could not cover living products as such, because, 
like the grape, they grew out of the earth on their own.13

10 Bailey, report, “Protection to the Originator of Varieties,” 88–89.
11 Ibid., 89–90.
12 James J. White and Erik A. Neumann, “The Collection of Pomological Watercolors at 

the U.S. National Arboretum,” Huntia 4.2 (1982): 103–23. The watercolors are now housed 
at the National Agricultural Library, in Beltsville, Md.

13 Hoyt et al. v. J. T. Lovett Co., Circuit Court of Appeals, Third Circuit, 71 F. 173; 3 Dec. 
1895.
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The ruling in Hoyt et al. had nullifi ed the hope of the nurserymen 
that the registration system coupled with trademarks would suffi ce. 
During the next decade the leading nurseries, including Burbank and 
Stark Brothers, moved to obtain legislation extending trademark pro-
tection to their innovations. In 1906, at the behest of the nation’s nurs-
erymen, a bill was introduced in the House that would amend the 
trademark act by authorizing the commissioner of patents to register 
an originator’s new variety of plant, bush, shrub, tree, or vine. Registra-
tion of the name would constitute a trademark and would include for 
twenty years the “exclusive right to propagate for sale and vend such 
variety of horticultural product under the name so registered.”14

The bill failed, but it led to the formation of a lobbying group, the 
National Committee on Plant Patents under the American Association 
of Nurserymen. In 1929, Paul Stark, of Stark Brothers, became chair of 
the committee. Along with other nurseries, Stark Brothers had been try-
ing to protect its propagation rights in new fruits by imposing contrac-
tual obligations upon the purchaser—for example, an agreement that 
he would neither sell nor give away scions, cuttings, or buds. However, 
the contracts were sometimes diffi cult to enforce, which helped ener-
gize Stark’s eagerness for the stronger IP protection that a patent would 
provide. In 1930, not least because of Stark’s lobbying effort, Congress 
passed the Plant Patent Act.15

The act covered only asexually reproduced organisms, and it autho-
rized a patent to anyone who “has invented or discovered and asexually 
reproduced any distinct and new variety of plant, other than a tuber-
propagated plant. . . .”16 Given its requirement of distinctiveness rather 
than usefulness, it was not a utility patent law. Moreover, it did not es-
tablish the conventional legal bargain that granted the inventor a mo-
nopoly right in exchange for public knowledge of how the invention 
was produced so that others could innovate beyond it. In most cases, 
there was no such knowledge to be disclosed.

14 U.S. Congress, House of Representatives, Committee on Patents, Arguments before the 
Committee . . . on H.R.113570, Authorizing the Registration of the Names of Horticultural 
Products and to Protect the Same, 28 March 1906, 59th Cong. (Washington, D.C.: GPO, 
1906), 3–5, 12–13.

15 Liberty Hyde Bailey had suggested in 1891 that nurserymen use such contractual ar-
rangements and the court in Hoyt et al. had in passing noted their acceptability. Bailey, report, 
“Protection to the Originator of Varieties,” 90; Hoyt et al. v. J. T. Lovett Co., 71 F. 173; 3 Dec. 
1895; Cary Fowler, “The Plant Patent Act of 1930: A Sociological History of Its Creation,” 
Journal of the Patent and Trademark Offi ce Society 82 (September 2000): 630–42; Glen Bugos 
and Daniel J. Kevles, “Plants as Intellectual Property: American Law, Policy, and Practice in 
World Context,” Osiris, 2nd ser., 7 (1992): 81–88.

16 Quoted in Fowler, “The Plant Patent Act,” 641.
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In all, the Plant Patent Act harkened back to the seventeenth cen-
tury, when patents were granted as privileges in the market—royal dis-
pensations to encourage commerce in new technologies, often from 
abroad, or to reward favorites. Indeed, the Plant Patent Act might well 
have been called the Stark Horticultural Privilege Act, not only because 
of Stark’s role in its passage but because it granted a privilege of intel-
lectual property protection that was tailored to the practices and needs 
of horticultural innovators. Still, for all its simultaneous restrictiveness 
and looseness, the act was the fi rst statute passed anywhere in the world 
that extended patent coverage to living organisms. It helped pave the 
way for the legal protection of IP in sexually reproducing plants, which 
Congress authorized in 1970, and for the extension of utility patents to 
all living organisms other than human beings after 1980, when in the 
emerging age of biotechnology the U.S. Supreme Court ruled, in the 
case of Diamond v. Chakrabarty, that whether an innovation is alive or 
not is irrelevant to its patentability.17

17 Diamond v. Chakrabarty, 447 U.S. 303, 100 S.Ct. (1980), 2207. For the full story of the 
case, see Daniel J. Kevles, “Ananda Chakrabarty Wins a Patent”; and Rebecca S. Eisenberg, 
“The Story of Diamond v. Chakrabarty: Technological Change and the Subject Matter Bound-
aries of the Patent System,” in Intellectual Property Stories, ed. J. C. Ginsburg and R. C. 
Dreyfuss, 327–57 (New York: Foundation Press, 2006).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CaflischScriptPro-Bold
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HelveticaRoundedLTStd-BdCnO
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeridienLTStd-Bold
    /MeridienLTStd-BoldItalic
    /MeridienLTStd-Italic
    /MeridienLTStd-Medium
    /MeridienLTStd-MediumItalic
    /MeridienLTStd-Roman
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiCn
    /MyriadPro-BlackSemiCnIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiCnIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiCnIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /MyriadStd-Sketch
    /MyriadStd-Tilt
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 (None)
  /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 [504.000 720.000]
>> setpagedevice


