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Abstract

Mihaylov, R., Dimitrov, R., Stamatova-Yovcheva, K., & Fejzulla, F. (2019). Investigation of the opportunities for
introduction of the wild turkey (Meleagris gallopavo) in the territory of Bulgaria. Bulgarian Journal of Agricul-
tural Science, 25(4), 717-723

In Biology the introduction is the establishment of outlandish species within the borders outside their natural range (natural
habitats) under conditions in which they have not previously developed. The aim was to investigate the possibilities of intro-
duction of wild turkey (Meleagris gallopavo) in the territory of Bulgaria and the changes to which they might have led to the
morphological features of this species. The study was carried out in the territory of Trankovo village, Stara Zagora region (the
pheasantry is a part of Mazalat), the territory of Stara Zagora Zoo and in a licensed game farm Graus.

The used methods are:

* interviews with poultry specialists;

* photographic method — photo-documentation of areas, inhabited by wild turkeys and photo-documentation of morpho-
logical features of live wild turkeys;

* biometric morphological method.

In Bulgaria there are real opportunities for introduction of wild turkey due to the presence of objects with parental herds —
the pheasantry in the village of Trankovo and the Zoo in Stara Zagora.

The program for the production and displacement of birds bred in farms does not work with wild turkey, although it has
been included in the program from 2006.

Hunting farms prefer to buy wild turkeys ready for shooting from the pheasantry in Trankovo rather than rear them in the
hunting area. When trying to introduce a group of wild turkeys, it should be composed of young and adult birds as well. The
birds that are displaced should be at a distance from the rest that they cannot hear the birds from the parent flock. In order for a
higher percentage of birds to survive, strict control must be carried out over the harmful predators — foxes, jackals and martens.

Keywords: wild turkey; introduction; morphology

Introduction they have not previously developed. Quite often the intro-
duced species significantly change the ecosystem in the af-
The term introduction in Biology is defined as establish- fected region and cause a significant decrease in the number

ment of outlandish species within the borders outside their of local species, which may even lead to their complete dis-
natural range (natural habitats) under conditions in which appearance.
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Introduction can be casual, deliberate, ecological and in-
troduction of infectious diseases (Georgieva, 2010).

In Bulgaria, an example of deliberate introduction into
the animal world may be the nutria introduced into a free
lifestyle in Mandren Lake and the Arkutino Reserve in 1953
(Peshev et al., 2004). As examples of accidental introduction
can be mentioned the muskrat, entered in Bulgaria in 1955
and the raccoon dog, appeared in 1968. Having success-
fully introduced species under the initiative of the hunting
holdings in the country can indicate deer in hunting hold-
ing “Voden”, “Iskar”, “Ropotamo”, “Kormisosh” and oth-
ers. In the hunting holding “Voden” has been successfully
introduced the wisent, and in the hunting house “Vitinia” has
been established a population of Tibetan yak (Executive En-
vironment Agency, 2012).

At the same time can be given unsuccessful experiments
for introduction of non-native species in the nature, such
as mountain hare and European rabbit that exist only in the
northern part of the island of St. Ivan. The experiments for
introduction of capercaillie in non-specific for the species
habitats are unsuccessful.

It is considered that the turkey (Meleagris gallopavo)
was domesticated in Mexico during the XVcentury. In Eu-
rope, the turkey was introduced for the first time in Spain in
1519 with some American food trophies. Nowadays, turkey
breeding is a serious breeding industry in the world. Its wild
ancestors now live in Central and North America and are the
subject of an attraction hunting tourism (Borislavov, 2012).

Nowadays in Bulgaria has been introduced the American
turkey in the program for production and dispersing of birds,
bred in farms. The American turkey is intended for breeding
in the farm, which belongs to Mazalat game breeding station
in Trankovo village (Ataka, 2006).

At Thanksgiving in the United States consume more than
45 million turkeys for which Americans spend an average of
$ 5 billion. The Aztecs worshiped the turkey. According to
an old Indian legend, a huge turkey flew over the fields of the
Indians, brought grain and taught them to grow and harvest
(Mihaylova, 2008).

Wild turkey prefers forest areas near a water source. It
eats seeds, insects, sometimes frogs or lizards. Its favorite
food in Idaho is snails of a different kind. When frightened,
the turkey can run extremely quickly or fly over short dis-
tances (about 0.5 km). The male courts the female and forms
a group of females which lay 8-15 brown speckled eggs in
pits in the ground. The chickens hatch for about 28 days.
Turkey hunting is popular in many US states, especially in
the Midwest and South, Texas and others. Idaho is in the
so-called Pacific Northwest and is one of the states where

the turkey was not widespread in nature. Like other Western
states, US hunting and fishing agencies bring the turkey as a
game of hunting. Extremely adaptable, it adapts very well to
the Idaho mountain areas and is now one of the most popu-
lar hunting birds in the state. For example, in 2005 in Idaho
were shot about 5,800 turkeys with an average success rate
for different hunting areas around 30%, i.e., only one in three
hunters had any success (Hristov, 2007).

Wild turkey (Meleagris gallopavo) is a bird of the fam-
ily Phasianidae, spread in North America, domesticated in
the 15" century and transported to Europe in the beginning
of 16" century. This is a large bird with a length of 100-
120 cm for males and 76-95 c¢m for females, the size of the
tail is smaller than the half of the length of the bird. The
males have a weight of about 8 kg and the female 3-3.5 kg.
The legs are long in pale violet or light reddish coloration.
The color of the plumage is dark with a bronze-greenish
glitter of the feathers, which have transverse white lines
on the tail and the wings. The head and neck are without
ointment and stained in light blue with characteristic warts
(“corals”). Above the eyes and the palate, the color is dark
blue. Above the base of the beak, the turkey has a growth
which, depending on its condition, prolongs and shortens.
The female lays up to 15 eggs of pale yellow color with
many brownish-red dots that have been mating for 28 days.
As soon as they hatch, they are able to follow the mother
in food search.

Although they are large birds, the wild turkeys are good
flyers; they can fly without rest for almost half a kilometer at
a speed of just under 100 km/h, despite their relatively small
wings (Grousebg.com).

It is incredible, but the first hunting of wild turkeys in the
country is organized in the Pazardzhik hunting-fishermen’s
association Sokol 1893. The adventure was on the occasion
of organized hunting tourism. The exotic wildlife for our
country was destined for two American hunters who recently
visited their colleagues from Pazardzhik. Philip Ackerman
was 72 years old from New York, and his son David was
40 years old. Their countryman David Bodai from Texas
brought them to Bulgaria. He was a representative of our
hunting tourism companies in the United States. The con-
tact with the association in Pazardzhik has been realized by
Stilian Kadrev, the famous creator of films for hunting. The
Americans have declared to him a desire to hunt a wild pop-
ulation of a partridges, displaced aviary pheasants, guinea-
fowls and wild turkeys. For the implementation of the action,
the management of the association signed a joint project for
the displacement of wild turkeys with the company of the
National Hunting and Fishing Association “Sokol BRLS”
Ltd., which breeds these birds. Three turkeys were expressly
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delivered. Interestingly, is that in the 20s of the 20th century,
such a population was in Bulgaria in Stara Planina mountain
and in Sredna Gora. This is the beginning of the first “Wild
Turkey” campaign in Bulgaria. Two of them were placed in
the area of Hunting fishermen’s association Dobrovnitsa and
the third in the hunting fields of Saraia village. The displace-
ment was carried out under the direction of the member of
the Board Andon Andonov, the head of the organization Iliya
Dolev and his team. Afterwards it was found that they had
discovered the most suitable habitats for the turkeys. Birds
have been raised in front of hunters using hunting dogs (Gro-
zdev, 2016).

In the Mazalat state hunting farm there is a well-kept
pheasary situated within the boundaries of the Stara Zagora
State Forestry, which breeds common pheasant, partridge
and wild North American turkey (http://dlsmazalat.uidp-
sliven.com/).

Aim of the study is to investigate the possibilities of in-
troduction of wild turkey (Meleagris gallopavo) in the terri-
tory of Bulgaria and the changes to which they might have
led to the morphological features of this species.

Tasks of the study are:

* to establish breeding and breeding areas for wild turkey
in Bulgaria;

* to analyze the activity and experience in introducing
wild turkey;

* to investigate the influence of introduction on the mor-
phology of wild turkey.

Materials and Methods

Materials

The study was carried out on the territory of Trankovo vil-
lage, Stara Zagora region (the pheasantry is a part of Maza-
lat), the territory of Stara Zagora Zoo and in a licensed game
farm Graus for the period from 20/09 /2016 to 25/03/2017.
Twenty-five live wild turkeys from the Zoo in Stara Zagora
were used.

Methods

Interviews with hunters are showing experience in hunt-
ing wild birds and interviews with poultry specialists.

Photographic method — photo documentation of areas,
inhabited by wild turkeys; photo documentation of morpho-
logical features of live wild turkeys in the Zoo in Stara Za-
gora; photo documentation of the pheasantry in the village
of Trankovo.

Biometric morphological method is a study of some mor-
phological characteristics of wild turkeys from the Zoo in
Stara Zagora.

Results and Discussion

The pheasantry in the village of Trankovo (Fig. 1) is a
separate production unit of the structure of the state hunting
farm Mazalat. It is situated on an area of 17 decares, in a
wood of oak, which is part of a 3800 decares mixed broad-
leaved massif, managed by state hunting farm Mazalat, Stara
Zagora. It is located 25 km from Stara Zagora and 2 km from
Trankovo village.

According to information of long-time employees in the
pheasantry, the first wild turkeys were hatched from 50 eggs
imported from Canada in 2005. For a few years, only repro-
duction was carried out without the displacement of birds
in hunting farms. Now in the pheasantry are bred 250 adult
wild turkeys which represent the parent flock.

Fig. 2. Facilities for breeding of wild turkeys
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The flock consisted of 30 male and 220 female turkeys. The
gender ratio was 7.33. Birds were grown underfloor on natural
soil in a facility surrounded by a metal mesh and a roof of a net
(Fig. 2). The area of the facility was 5 decars. Its height was 2 m,
so that the workers who served the birds to move freely.

In the facility there are overexposed shed constructions
(Fig. 3) which serve as shelters for birds in unfavorable cli-
matic conditions and for food supply in rainy weather. For
resting and sleeping of the birds, a lot of perches of wooden
branches with thickness from 2 cm to 3 cm were installed
in the facility. That kept the instinct of the birds to stay high
in the branches of the trees in order to their protection from
predators (McRoberts, et al., 2014).

Drinkers for turkeys are with spouts and provide sufficient
drinking front. In the facility are built nests of hay in which the
female turkeys lay their eggs. The nests are built on the ground
under the shed construction. The laying of the eggs and eggs’
collection begin around mid-March and continue until the end
of May. For this period, each female turkey lays 12-15 eggs for
one ovum cycle. For the aforementioned period, each turkey
has two ovum cycles with a 25-30 day period from the end of
the first to the beginning of the second ovum cycle. The col-
lected eggs are stored in a room at a temperature of 12-18°C, in
egg cartons with their air chambers up. Before being loaded into
an automated incubator Victoria, the eggs are tempered to 20-
25°C for 20 hours to avoid thermal shock of the embryos when
the eggs are placed in the incubator at a temperature of 37.6-
37.8°C. The duration of egg hatching is 28 days. After staying
in the incubator for 12-24 hours for drying, the newly-hatched
wild turkey poults are moved indoors. They have tunnel heat-
ing, while maintaining the temperature scheme for home-breed-
ing turkeys up to 45 days of age. Food and water are available

Fig. 3. Shed constructions in the facility

without restraint. Drinking water is provided with medicinal
products under a scheme for rearing of domestic turkey poults.
After 45 days of age, the wild turkeys are removed for cultiva-
tion under natural conditions in the facilities enclosed by a grid.
In 2016, 1000 turkey poults were hatched in the pheasantry.

It is noted that the plumage in last year turkeys is streaked
with many white feathers (Fig. 4), which is not typical for the
coloring of the birds.

Fig. 4. Non-typical plumage in the turkeys

This morphological change is a consequence of the stress
of the birds in the violation of various technological parame-
ters and traumatic factors. When we shared this with the staff
in the pheasantry, it was found that for a certain period, the
premises for young birds were actually overcrowded (more
birds per unit area), which is a violation of the technological
parameter — stocking density. The birds are bred in accor-
dance with a government order for the needs of the hunting
farms and associations in the country. They order to shoot as
many birds as they need. This coincides with that described
by Grozdev (2016).

It is not clear to us how the “Bird Farmed Production
and Displacement Program®is being implemented in respect
of American turkey (Ataka, 2006). In none hunting farm or
hunting area has ever been reported a tentative to introduce
naturally bred turkeys into their hunting grounds.

Experts, working in the pheasant farm in Trankovo re-
ported us that they tried in 2015 to displace in the natural
area 50 young wild turkeys. They introduced the birds in a
forest environment near the pheasantry. The turkeys lived
alone without being cared for by humans for about 60 days.
Unfortunately, they have probably heard the sounds of the
turkeys on the farm and have moved in that direction and as
a result have gone to the pheasant area alone.
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We consider that this is a good attempt to introduce a wild
turkey, if some mistakes are skipped by the experts in the
pheasantry. We definitely assume that when trying to intro-
duce a group of wild turkeys, it must be composed not only of
young individuals but also of adults. This coincides with the
attitude of Eaton (1992) that each gender has an independent
hierarchy, the female hierarchy is stable and the male is con-
stantly changing. The presence of adult female turkeys would
help the group to be not separated, due to the instinct of the
young turkeys to follow the adults in the flock. Imitating the
adult behavior, young birds would find food and water more
easily, and would easily escape the predators.

Another problem we consider to be an error in this ex-
periment for introduction is that the birds that are being dis-
placed must be at such a distance that they cannot hear birds
from the pheasantry. The strong herb instinct has stimulated
them to move towards the sounds of the turkeys in the farm,
which coincides with Melina and Bryner (2015), according
to whom the turkeys show a strong relationship with other
members of the flock, sometimes moving in a group of 200
or more turkeys. Since 2010 four wild turkeys have been
grown in the Zoo in Stara Zagora. They were bought by the
pheasantry in the village of Trankovo to enrich the exposi-
tion in the Zoo. Now, their number is about 40 birds and this
is the result of good breeding of the birds. Over 20 wild tur-
keys are delivered to other zoos for species enrichment. Here
the birds are grown in aviaries (Fig. 5) and are free (Fig. 6).

Aviary breeding has advantages over controlled breeding.
Each bird can be observed regarding its health status, nutri-
tional and gender behavior and, if necessary, an action can be
undertaken. In the period of egg laying in the aviary shelters are
formed and in them nests of hay and leaf mass are made. The
female turkeys lay their eggs and self-nest. After hatching the

Fig. 5. Breeding of the turkeys in aviaries

little birds stay with the female in the aviary. Food and water are
available at will. Unlike the peasantry in Trunkovo, no drugs are
added to the water and there have never been any problems. In
addition to the fodder, cottage cheese, yogurt and boiled eggs
are given. There is not additional artificial heating. Small tur-
keys are covered by the female when it gets cold. Their rearing
is almost in natural conditions, except the aviary enclosure that
protects them from predators — martens, common ferrets, wild
cats and wandering domestic cats. After 45 days of age, wild
turkeys are taken outside the aviary in the zoo’s natural environ-
ment (Fig. 6). For gradual adaptation to the new environment,
food and water are placed in certain places. Initially, the turkey
poults move around the aviary, but after about a week explor-
ing the territory they move around the entire zoo. Zoo experts
report that critical, in terms of protection from predators — foxes
and jackals, are the first 2-3 nights in their free rearing. For this
period, the pussies are accustomed to climb on the branches of
the trees for the night, and this is their behavior when protected
from predators in the natural environment.

Bred in this way, wild turkeys are almost ready for inde-
pendent life in a natural environment. In the breeding sea-
son the female birds form nests usually in thick bushes, such
as in the zoo — bushy tuuna, mahogany, rosehip and wild
blackberries. Of seven self-nested wild turkeys in the zoo in
2014, unfortunately, four of them became victims of foxes
and jackals in their nests.

‘We maintain that this way of farming is very suitable for ad-
aptation of birds to the natural environment and such birds can
be successfully introduced. However, in order to have a higher
survival rate for the birds, there should be more strict control,
accomplished by the hunting associations over the predators —
foxes, jackals and common ferrets. The reason for this is the
fact that for only one month in the Zoo in Stara Zagora were

Fig. 6. Free rearing of turkeys
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trapped four jackals, two foxes and three wandering domestic
cats (Fig. 7).

Experts from Zoo in Stara Zagora have also experimented
with hatching of wild turkeys in the spacious enclosure for her-
bivores, which is about 5 decares. Besides herbivores, about
15 adult wild turkeys are reared there (Fig.8). In the breeding
period, the turkeys have constructed nests at the base of piles
of fallen trees and successfully hatched turkeys. This way of

~ = A

Fig. 7. Trap for harmful predators

reproduction is very close to that in the environment. Zoo spe-
cialists, however, report a high mortality rate for new hatched
birds caused by diurnal raptors — mainly magpies because the
enclosure is not covered.

It is clear to us that the lack of dense forest greenery and the
opened space, such as the enclosure for herbivores in the zoo,
does not provide adequate hiding places for newly hatched birds

Fig. 8. Wild turkeys in the open area for herbivores in
the Zoo in Stara Zagora

from the forays of the diurnal raptors.

The sexual dimorphism in wild turkeys is clearly expressed
in favor of males (Fig. 9). In our morphological studies on the
birds (Fig. 10) we found that the length of the body from the
tip of the beak to the end of the tail in the male birds is 100
to 125 cm and for the females from 60 to 95 cm. The body
weight of the male turkeys ranges from 7.5 to 11 kg, and in the
females from 3.5 kg to 6 kg, which coincides with the data from
Grousebg.com.

The color of the plumage is soot-black with a greenish
bronze hue in sunlight. At the end of the feathers of the tail are
observed distinct transverse white streaks, which coincide with
the spreading of the tail. The wings’ feathers are streaked with
transverse white lines evenly situated along the feather.

The head and base of the neck are devoid of feathers; the
skin is wrinkled and colored in red except the periorbital space
which is colored in blue. A single skin fold, beginning from
the middle of the mandibular space and reaching the level of
2nd/3rd cervical vertebra, is observed in turkeys (Fig. 9). On
the ventral surface of the border between the plumose part of the
neck and that with feathers, the skin forms large bumps called
“corals”, more pronounced in male birds (Fig. 9). At the border
between the caudal end of the upper part of the beak and the in-
terorbital space there is a skin appendage with a conical shapes
which is 1.5-2 cm long (Fig. 9). It is more developed in the male
birds. Another characteristic of the male birds is the presence of
specific strand located ventral at the border between the neck
and the thorax. It occurs after six months of age and its length
may reach 10 cm (Fig. 9).

In the sexual arousal and the performance of the ritual sex
dance in courtship of the females, the turkeys swell their chest,
the tail rises as a fan, and the wings are brought to the ground

Fig. 9. Male and female turkeys
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Fig. 10. Part of the morphological studies with female
wild turkey

Fig. 11. Sexual arousal in male turkey

with spread wing feathers. During this condition, the color of
the skin of the head changes from red to blue, and the coral
and conical appendage over the beak change the size 2-3 times
(Fig. 11). This is most likely due to the delayed venous outflow
of vessels in the head area, because of the apnea in which the
turkeys get into their sexual arousal.

Conclusions

In Bulgaria there are real opportunities for introduction of
wild turkey due to the presence of objects with parental herds
— the pheasantry in the village of Trankovo and the Zoo Park
Stara Zagora.

The program for the production and displacement of birds

bred in farms does not work with wild turkey, although it has
been included in the program from 2006.

Hunting farms prefer to buy wild turkeys ready for shooting
from the pheasantry in Trankovo rather than rear them in hunt-
ing fields, which is more complex and related to potential future
losses from predators.

When trying to introduce a group of wild turkeys, it should
be composed of young and adult birds as well.

The birds that are displaced should be at a distance from
the rest that they cannot hear the birds from the parent flock. In
order for a higher percentage of birds to survive, strict control
must be carried out over the harmful predators — foxes, jackals
and martens.

References

Ataka (2006). Chasing American Turkeys. Vestnik Ataka,, 10 January
2006 (Bg).

Borislavov, Y. (2012). Solemn Birds. Menue Magazine, 63, (Bg).

Duxbury, C. (2013). History of the American Wild Turkey. TRCP,
Conservation Field Notes, 15 March 2013. http:/www.trcp.
org/2013/03/15/history-of-the-american-wild-turkey/

Earl, J., Kennamer, M. C., & Brenneman, R. (2015). History of the
wild turkey in North America. NWTF Wildlife Bulletin, 15.

Executive Environment Agency. (2012). National Report on the
Status and Protection of the Environment in the Republic of
Bulgaria in 2010, https://eea.government.bg/bg/soer/2010/biodi-
versity-nem/biologichno-raznoobrazie-natsionalna-ekologichna-
mrezha-1.

Georgieva, Z. (2010). Induction, acclimatization and naturalization
of tree and shrub species. Diploma Thesis, University of Forestry,
Department of Dendrology, https://dendrologybg.com/download/
zlatina_introdukcia, (Bg).

Grousebg.com, http://grousebg.com/grouse bg 2c¢ pujka.html.

Grozdev, T. (2016). We organized a mission “Wild turkey” for trap-
pers from New York. Newspaper Zname, 28 October, Pazardzhik,
(Bg).

Hristov, A. (2007). Wild Turkey Hunting in the American West. Fo-
rum Na Lov, 19 October 2007, https://www.nalov.com/forum/,
(Bg).

Mazalat State Hunting Society, http://dlsmazalat.uidp-sliven.com/
(Bg).

McRoberts, J. T., Wallace, M. C., & Eaton, S. W. (2014). Wild Tur-
key (Meleagris gallopavo), version 2.0. In: The Birds of North
America (A. F. Poole, Editor). Cornell Lab of Ornithology, Ithaca,
NY, USA. https://doi.org/10.2173/bna.22

Melina, R., & Bryner, J. (2015). 10 Terrific Turkey Facts. Live Sci-
ence, 23 November 2015, http://www.livescience.com/17057-tur-
key-facts-thanksgiving.

Mihailova, S. (2008). Thanks to the Turkey. Kangaroo Magazine, 24,
(Bg).

Peshev, T., Peshev, D., & Popov, V. (2004). Fauna Bulgarica: Mam-
malia. Marin Drinov Acad. Publ, 27, 632, (Bg).

Received: October, 28, 2018; Accepted: May, 16, 2019; Published: August, 31,2019




<<
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


