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Males display diverse behaviours to try to obtain mates. Some

male mating tactics, such as lekking, are spectacular because

of the behaviours that they involve. Lekking males establish

tiny, clustered territories without any resources attractive to

females. They perform eye-catching displays, hardly feed,

and compete intensely. Here, I describe the challenge that

lekking poses to our understanding of the evolution of male

mating behaviour. I outline the main hypotheses proposed to

explain this behaviour and synthesize the evidence for these

hypotheses from empirical tests in wild populations.

Imagine a hundred male antelope confined to a small arena in a
large grassland. There are no visible walls or fences, but each
male moves only within a tiny space that has no food or water. A
few males stand or lie down but most march around stiffly, with
their heads and horns bobbing, their ears held down, and their
tails curled up. Frequent fights break out at the boundaries of their
tiny spaces. Some of these fights end soon but others are intense.
Males lock horns, wrestle, and attempt to gore their opponent.
What are these males doing? Why are they not ranging widely
in the grassland, feeding and resting like the other antelope in the
landscape? This extraordinary behavioural phenomenon, called
lekking, is extremely rare in the animal world. A small set of
insects, fish, frogs, lizards, birds and mammals are known to show
this behaviour [1]. Lekking males do what they do, not for food Keywords

Mating behaviour, lekking, mate

choice, male-male competition,

sexual selection.

or shelter or safety from predators but for mates (Figure 1).

Animals spend much of their life in a quest for mates. The ways
in which animals try to get mates can be surprisingly diverse.
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Figure 1. A cartoon de-
picting a part of a black-
buck lek. Blackbuck, An-
tilope cervicapra, are an-
telope native to the Indian
subcontinent. They are
found in dry grassland and
scrub habitats, feeding on
grass, and living in groups.
Males are larger than fe-
males, with a black/dark
brown and white coat and
long spiralling horns. Fe-
males are hornless and light
brown and white. In lekking
blackbuck populations, at
the peak of the mating sea-
son, the main lek may have
as many as 100–150 males
clustered together. Each
male defends a tiny terri-
tory within the lek, creates
large scent marks with urine
and dung, and displays to fe-
males who visit the lek only
to find mates.

These mating tactics, that is, the behaviour that individuals show
to get mates, can differ from species to species, from population
to population, or even from individual to individual within a pop-
ulation (Box 1). In many animals, males put in more effort to get
mates than do females. This seems to be related to the effort that
females and males invest in producing young and caring for them.
In many species, female reproductive success, that is, the number
of offspring they can produce over their life time, is limited by
the quantity of resources they can obtain. In contrast, male re-
productive success is limited by how many females a male can
successfully mate with. So, males are expected to compete with
other males and try to mate with as many females as possible.
OnMating tactics, that is,

the behaviour that
individuals show to get
mates, can differ from

species to species, from
population to population,

or even from individual
to individual within a

population.

the other hand, females are expected to be choosy and only
mate with one or a few males competing for them [2, 3]. As a
result of the strong competition for mates, males have evolved
different behavioural tactics to win in this competition and suc-
cessfully obtain mates. These tactics are designed to increase the
chances of encountering females, attract them so that they choose
to mate with the focal male, and keep away other males from po-
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Box 1. Glossary of Terms

Mating Tactic: A specific set of behaviours that together form a means to acquire mates (e.g., female-
defence, resource-defence, lekking)

Mating Strategy: An evolved heritable rule that specifies the tactic (or tactics) to adopt. Mating strategies
can be of different types. A strategy might specify that an individual adopts only a single tactic throughout
its life. Or a strategy could specify that an individual adopts different tactics during its life. Some examples
of strategies that specify multiple tactics are conditional strategies where individuals adopt different tactics
under different external or internal conditions (e.g., lekking if large in size and resource-defence if small
in size), and stochastic mixed strategies where individuals adopt different tactics with certain probabilities
that have been selected for.

Mating system: The outcome at the population level of the mating behaviour shown by males and females.

Lek: A territorial aggregation in which each male holds a small territory without conventional resources,
like food and water. The main function of this territory is to provide a space in which the resident male
perform displays to try to attract females to mate with him. The aggregation is called a lek. Females visit
the lek only to mate and not to find food or water or any other resource.

Sexual Selection: An evolutionary process that involves competition between individuals of the same sex
and same species for mates. The types of traits that evolve through this form of selection are mainly traits
that provide an advantage either in direct competition between individuals for access to mates or in indirect
competition where individuals of the same sex compete to be chosen by potential mates.

tential mates. Because obtaining mates is a key component of
evolutionary fitness, understanding the evolution of mating tac-
tics has been an important focus in the fields of animal behaviour
and evolution. To understand the

evolution of male mating
tactics, studies have
successfully used an
economic approach. The
idea is that males in a
population have a set of
mating tactics that they
could potentially adopt.
Each tactic has
associated costs and
benefits.

Mating Tactics

To understand the evolution of male mating tactics, studies have
successfully used an economic approach. The idea is that males
in a population have a set of mating tactics that they could poten-
tially adopt. Each tactic has associated costs and benefits. For ex-
ample, a tactic may be energetically costly or may make the male
very conspicuous to predators. The main benefit is the number
of mates a male is able to get. To be more precise, since females
mate with multiple males in many species, the benefit is better
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measured as the number of fertilisations the male gets. The tactic
that maximises net benefit (i.e., benefit-cost) should be favoured
because it results in the greatest fitness. This tactic is often called
the ‘optimal tactic’ and is expected to be adopted by males in the
population. The optimal tactic can dramatically differ from one
ecological context to another, because ecological conditions can
strongly affect costs and benefits. For example, consider a mating
tactic that attracts many females but is very conspicuous. In an
area with high predator densities, such a tactic may perform badly
when compared with less conspicuous tactics that attract fewer
females and also fewer predators. However, if predator densities
are low, the conspicuous tactic may be most successful because
the benefits of attracting females now outweigh the costs of be-
ing attacked by predators. StudiesLike ecological

conditions, several other
factors can affect the
costs and benefits of
mating tactics; some

prominent examples of
such factors are

population density, sex
ratio, length of mating

season and the
distribution of breeding

females in space and
time.

have demonstrated how varia-
tion in ecological conditions among populations can result in the
evolution of different male mating tactics in the different popula-
tions. Like ecological conditions, several other factors can affect
the costs and benefits of mating tactics; some prominent examples
of such factors are population density, sex ratio, length of mating
season and the distribution of breeding females in space and time
[2]. Together with a cost-benefit approach, a game-theoretic ap-
proach has also been used to figure out why one or more mating
tactics are seen in a population. The costs and benefits that a
male experiences from displaying a particular mating tactic may
be affected not only by conditions like predators, food, and the
number of females available but also by what other males in the
population are doing. For example, if many males adopt a tactic
of aggressively defending as many females as possible, an alter-
native mating tactic of covertly attempting to mate with females,
without attracting the attention of the dominant males, may yield
higher benefits.

These different approaches have provided us with a good under-
standing of some male mating tactics. For example, in some
mammals, females move in groups. Males join these groups, ei-
ther only during the mating season or for longer periods. The resi-
dent males then defend these groups from other males, who either
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overtly attempt to take over the groups or covertly attract the fe-
males to mate with them outside these groups. This male mating
tactic is called ‘female-defence’. In some mammals, males do not
try to directly defend females. Instead, they establish territories
in areas with resources that females find attractive, like food and
water. When females visit these territories for resources, the male
owner of the territory performs displays and courts the females.
The owner also tries to keep out other males from his territory.
This male mating tactic is called ‘resource-defence’. We think
we understand the ecological conditions that select for female-
defence versus resourc–defence. When females move alone or in
small groups, males, either alone or with other males, can suc-
cessfully defend female groups. However, when females move in
very large groups and/or over large areas, female-defence may not
be economical. Instead, males may gain higher net mating ben-
efits if they maximise encounter rates with females by defending
resources that attract females. Like female- and resource-defence,
there are several other male mating tactics, whose evolution is
quite well-understood [2, 3].

Lekking

Lekking Lekking stands out as a
male mating tactic
whose evolution is still
not fully understood, and
different hypotheses
have been proposed to
explain the evolution of
this male mating tactic.

stands out as a male mating tactic whose evolution is
still not fully understood. Many different hypotheses have been
proposed to explain the evolution of this male mating tactic [1].
To recap the puzzle, lekking males defend tiny territories that are
clustered and that do not contain resources like food and water.
Females visit these territorial aggregations, called leks, appar-
ently only to mate, and usually leave soon after mating. Lekking
appears to be very costly compared with other male mating tac-
tics like female-defence and resource-defence. Lekking males
hardly leave their territories to feed, perform energetically costly
displays, and fight frequently [4]. The key question that hypothe-
ses for lekking focus on is, why do males cluster their territo-
ries so closely in a tiny part of the available habitat and conse-
quently, compete intensely, rather than establish large territories
away from each other that would provide food and also minimise
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contact (and associated costs of aggression) with other males?

Some Popular Hypotheses

Let us examine some of the most popular hypotheses for the evo-
lution of lekking [1]. Some researchers have called lekking a ‘de-
fault’ male mating tactic that performs better than other tactics
under certain ecological conditions [6]. Specifically, when fe-
males move in very large groups and their movement patterns are
erratic and unpredictable, it may not be economical for males to
either try to defend groups of females from other males because
the groups are too large to defend successfully or to defend re-
source territories because females may not predictably visit these
areas. Under such conditions, lekking may act as the default mat-
ing tactic. This hypothesis still does not explain why we should
see lekking and not some other default mating behaviour.

The ‘hotspot hypothesis’ proposesThe ‘hotspot hypothesis’
proposes that when

females have large home
ranges, males are most

successful when they
defend territories in the

intersection of many
female home ranges.
Thus, leks form not

because males actively
try to cluster their

territories but because all
these males select the
same hotspots where

encounters with females
are maximised.

that when females have large
home ranges, males are most successful when they defend terri-
tories in the intersection of many female home ranges. Thus, leks
form not because males actively try to cluster their territories but
because all these males select the same hotspots where encounters
with females are maximised. According to the ‘hotshot hypothe-
sis’, females are attracted to males of a particular phenotype (the
hotshots). Leks form when males of poorer quality cluster around
the hotshots. The ‘female-choice hypothesis’ proposes that males
cluster their territories because females prefer to mate with clus-
tered males rather than solitary males [1, 5]. What do females
gain from showing such a preference? Many different reasons
have been suggested. By visiting clusters of males, females might
increase their chances of finding a high-quality mate while reduc-
ing the costs of sampling many different males. In many lekking
species, breeding females are pursued by males who try to mate
with them forcibly. Some researchers suggest that the risk of ha-
rassment of females is reduced in territorial aggregations since
the territory owners chase away harassing males. Another pro-
posed reason is that females face lower predation risk in clusters
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(due to a dilution effect, increased detection of predators, etc.)
rather than on solitary territories. This benefit of reduced preda-
tion risk could also explain the evolution of lekking in the absence
of any female preference for male clustering. The ‘predation-risk
hypothesis’ suggests that males cluster their territories to reduce
their risk of predation. Finally, the ‘black-hole hypothesis’ pro-
poses that if females move at random between territories before
mating, clusters of territories act as black holes and are better at
retaining females than solitary territories [1].

Evidence and Importance

What is the evidence from wild populations for these different hy-
potheses? Hypotheses Hypotheses of lekking

have been tested in a
wide variety of species,
including insects, fish,
reptiles, birds and
mammals.

of lekking have been tested in a wide va-
riety of species, including insects, fish, reptiles, birds, and mam-
mals. Reviewing this literature, we can make several broad con-
clusions. First, the process that favours the evolution of lekking
seems to differ from species to species. For example, studies
of a lekking fish and a lekking antelope find the strongest evi-
dence for the female-choice hypothesis [5, 6], whereas a study of
the marine iguana finds evidence for the hotshot hypothesis [7].
This suggests that there may not be a general process underly-
ing the evolution of lekking [5]. Second, several studies report
that multiple processes may act within the same population to
favour lekking. For example, at a large spatial scale, territorial
males may gather in areas of high female densities (hotspot hy-
pothesis) (Box 2, Figure 2). Further clustering of these territories
could result from a female preference for mating with clustered
males (female-choice hypothesis). Third, perhaps the most strik-
ing conclusion is that in many populations, despite detailed stud-
ies, the processes favouring the evolution of lekking are still not
clear. These studies, which have mostly relied on natural varia-
tion in behaviour, highlight the need for innovative approaches,
including field experiments, to distinguish between the different
hypotheses. Lekking, thus, continues to pose a challenge to our
understanding of the evolution of mating behaviour.
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Box 2. Lekking in Blackbuck

I began studying lekking in the antelope, blackbuck Antilope cervicapra, 25 years ago, for my Masters and
then PhD research. Intrigued by its variable, and sometimes extraordinary, social and mating behaviour, our
research group in IISc continues to study different populations of blackbuck [e.g., 4, 5, 8, 9]. This antelope
is one of the very few animal species known to lek. Only two populations of blackbuck are reported
to lek. In all the other populations, males adopt resource-defence and female-defence mating tactics to
try to get mates. The variable mating system of blackbuck provides an excellent opportunity to study
how changing ecological conditions may favour different male mating tactics. By studying many different
populations, we were able to show that lekking in blackbuck occurs only when local densities of females
are high. This is probably because female numbers act as a ceiling on mating benefits. Only when female
numbers are high do lekking males gain sufficient mating benefits to outweigh the high costs of this mating
tactic. Under low female densities, males adopt low-cost mating tactics, like defending solitary dispersed
territories (Figure 2). Male mating tactics vary even within a blackbuck population. The across-population
and within-population variation also allow us to test hypotheses for the evolution of lekking. In blackbuck,
it is clear that lekking is an evolutionary outcome of multiple processes. At large spatial scales, the hotspot
hypothesis explains the formation of leks, but at smaller spatial scales, other processes like female-choice
seem to be important. The level of variation seen in blackbuck is quite intriguing because even individual
males can vary in their display, courting and fighting behaviour. We study the individual-level variation in
behaviour to understand how changing costs and benefits shape behaviour.

Together with providing the opportunity for testing our general
understanding of how mating tactics evolve, lekking is ideally
suited for a wide range of questions on mating behaviour. First,
males in lekking populations appear to compete very strongly for
mates. In almost all lekking populations, only a few males gain
most of the matings, and most males do not mate at all. This
sets the stage for strong sexual selection, which is the evolution-
ary process that favours male traits that provide an advantage in
the competition for mates. This advantage could be in the form
of traits that help males either win in fights (male-male compe-
tition) or win in the competition toLekking systems have

been the focus of studies
that explore how male

phenotype is shaped by
strong male-male

competition and female
mate choice.

be chosen by females (mate
choice). So, it is not surprising that lekking males show extreme
aggression, and exaggerated conspicuous traits, like bright orna-
ments and striking visual displays. As a result, lekking systems
have been the focus of studies that explore how male phenotype is
shaped by strong male-male competition and female mate choice.
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Figure 2. Male mat-
ing tactics vary widely both
across different populations
of blackbuck and within a
population. Data on the
relative frequencies of three
different tactics in each of
the nine different black-
buck populations are shown
here. Local female num-
bers (indexed well by fe-
male group size) seem to af-
fect the relative frequency
of different male mating tac-
tics in a blackbuck popu-
lation. The costly lekking
tactic dominates in popula-
tions with high female num-
bers and disappears when fe-
male numbers are low. The
low-cost tactic of defend-
ing a solitary resource-based
territory is most common
under low female numbers,
while the moderately costly
tactic of defending a clus-
tered territory with some
resources is most common
under intermediate female
numbers. (Figure repro-
duced with permission from
K Isvaran, Variation in male
mating behaviour within un-
gulate populations: patterns
and processes, Current Sci-
ence, Vol.89, pp.1192–1199,
2005.)

Second, lekking systems are also unusual in that females appear
to be in a position to move freely between males and choose one
or more mates. So, many studies have focussed on the dynam-
ics of female choice, that is, how females sample males, what
information females use to choose mates, and what females gain
by being choosy. Third, historically, studies of mating behaviour
focused on males competing with each other for females and fe-
males choosing between different males. However, evidence is
accumulating to show that mating behaviour is much more di-
verse. For example, both males and females may compete in-
tensely and be choosy on leks of the topi, an African antelope [6].
An exciting line of research is to establish a predictive framework
for the levels of competition and choice that males and females
should show. In addition, recent work has uncovered other fas-
cinating research questions on leks, including how kin selection,
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cooperation between males, and social networks may affect the
formation of leks and mating dynamics on leks. Overall, the rare
and extraordinary lekking system is likely to continue to provide
insights into the evolution of complex male and female social be-
haviour.
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[1] J Höglund, R V Alatalo, Leks, Princeton University Press, Princeton, 1995.

[2] S M Shuster, M J Wade, Mating Systems and Strategies, Vol.61, Princeton Uni-

versity Press, Princeton, 2003.

[3] N B Davies, J R Krebs, S A West, An Introduction to Behavioural Ecology, John

Wiley & Sons, 2012.

[4] K Isvaran, Y Jhala, Variation in lekking costs in blackbuck (Antilope cervi-
capra): Relationship to lek-territory location and female mating patterns, Be-
haviour, Vol.137, pp.547–563, 2000.

[5] K Isvaran, A Ponkshe, How general is a female mating preference for clustered

males in lekking species? A meta-analysis, Animal Behaviour, Vol.86, pp.417–

425, 2013.

[6] J Bro-Jørgensen, Overt female mate competition and preference for central

males in a lekking antelope, Proceedings of the National Academy of Sciences,

Vol.99, pp.9290–9293, 2002.

Address for Correspondence

Kavita Isvaran

Centre for Ecological Sciences

Indian Institute of Science

Bengaluru 560 012, India.

Email: kavita@iisc.ac.in

[7] J Partecke, A von Haeseler, M Wikelski, Territory establishment in lekking

marine iguanas, Amblyrhynchus cristatus: support for the hotshot mechanism,

Behavioral Ecology and Sociobiology, Vol.51, pp.579–587, 2002.

[8] S Jadeja, S Prasad, S Quader S, K Isvaran, Antelope mating strategies facil-

itate invasion of grasslands by a woody weed, Oikos, Vol.122, pp.1441–1452,

2013.

[9] C Y Krishna, A Kumar, K Isvaran, Wild ungulate decision-making and

the role of tiny refuges in human-dominated landscapes, PloS one, Vol.11,

pp.E0151748, 2016.

[10] K Isvaran, Variation in male mating behaviour within ungulate populations:

patterns and processes, Current Science, Vol.89, pp.1192–1199, 2005.

[11] J Deutsch, Lekking by default: female habitat preferences and male strategies

in Uganda kob, Journal of Animal Ecology, Vol.63, pp.101–115, 1994.

362 RESONANCE | March 2020



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 215
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.04651
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 215
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.04651
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


