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ABSTRACT. Lymnaea (Stagnicola) likharevi Lazare-
va, 1967 and Lymnaea (Stagnicola) saridalensis Moz-
ley, 1934 – two closely allied lymnaeid species that
inhabit Western Siberia and, in many cases, may co-
occur in the same habitat. A detailed study of concho-
logical and anatomical variation of the two species from
seven syntopic samples has shown that these are non-
diagnosable since there is no morphological hiatus to
separate them. A new synonymy is established: L. lik-
harevi is a junior synonym of L. saridalensis. The data
on the type series of the studied species as well of
Lymnaea draverti Mozley, 1934 are provided.

According to Kruglov and Starobogatov [1986],
the waterbodies of Western Siberia are inhabited by
several species of the (sub-)genus Stagnicola Leach
in Jeffreys, 1830. Being more or less similar con-
chologically, the species can be distinguished on the
basis of proportions of their copulatory organs.
Namely, two of the Western Siberian stagnicolines,
Lymnaea (Stagnicola) likharevi Lazareva, 1967 and
L. (S.) saridalensis Mozley, 1934, are characterized
by a very long penis sheath that is 4–6 times longer
than a praeputium [Kruglov, Starobogatov, 1986;
Kruglov, 2005]. This trait distinguishes L. likharevi
and L. saridalensis from all other species of stagni-
coline snails that occurs in Western Siberia. How-
ever, there are no qualitative differences between
the two species either in shell characters or in
internal structure. Besides, in the southern part of
Western Siberia L. likharevi and L. saridalensis
often live syntopically, and one may found them
together even in very small waterbodies without
any signs of their microhabitat segregation that
thought to be needed for ecologically similar spe-
cies to co-exist in the same locality [Neil, 2001].
Therefore additional research is needed to verify
their taxonomic distinctiveness.

Andreyeva et al. [2010] did not include L.
likharevi in their list of the Western Siberian lym-
naeid snails. The authors considered L. likharevi as
a synonym of L. saridalensis though they did not

provide strong evidence for this opinion. This arti-
cle is based on thorough study of variation in diag-
nostically important characters of L. likharevi and
L. saridalensis from habitats situated in Western
Siberia (both species have their type localities in this
region). The aim of the study is to provide direct
arguments for considering L. likharevi as a junior
synonym of L. saridalensis.

Material and methods

Seven large syntopic samples of L. likharevi
and L. saridalensis were studied (Table 1). Most of
them were collected by the author and are kept in
the collection of the Museum of Siberian Aquatic
Molluscs (Omsk State Pedagogical University,
Omsk, Russia; MSAM hereafter). In addition, some
samples from the collection of the Museum of the
Institute of Plant and Animal Ecology of the Uralian
branch of RAS (Yekaterinburg, Russia; IPAE here-
after) were studied. Due to courtesy of Dr. Yu.I.
Kantor (Moscow) I was able to use photos of
syntype shells of L. saridalensis and L. draverti
Mozley, 1934 (both are housed in the collection of
the National Museum of Natural History, Smithso-
nian Institution, Washington, USA; USNM hereaf-
ter). The latter spesies was included to the synony-
my of L. saridalensis by Kruglov and Starobogatov
[1986]. Accession number for L. saridalensis type
series is USNM 469734; accession number for L.
draverti type series is USNM 469681.

The type series of L. likharevi is kept in the
Zoological Institute of RAS (Sankt-Petersburg, Rus-
sia; ZIN hereafter) and was inspected by me. It
includes five samples taken from three waterbodies
of Northern Kazakhstan (accession numbers 1–5).
In total, the type series contains the holotype and 36
paratypes.

The type localities of three species under inves-
tigation are (given as on the labels):

L. draverti – “river Om near Omsk, Russia”.
L. likharevi – “[Northern Kazakhstan], Kokche-

tav Region, Borovoye Lake”.

Lymnaea likharevi Lazareva, 1967 is a junior synonym of
Lymnaea saridalensis Mozley, 1934
(Gastropoda: Pulmonata: Lymnaeidae)
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L. saridalensis – “Saline lake 13 km SW of
Pavlodar, steppe Sari Dala Kazakhstan”.

Identification of snails proved to be somewhat
difficult due to the fact that there are at least three
differing versions of a determination key allowing
to distinguish L. likharevi and L. saridalensis [Laz-
areva, 1967; Starobogatov et al., 2004; Kruglov,
2005]. These three versions employ different char-
acters (Table 2) and therefore results of their use
are ambiguous. Species identification strongly de-
pended on key used, and a single sample may be
divided into species in different ways. Usually, less
than one-third of individuals may be determined
unequivocally when the three keys are applied in
parallel (Table 3). Besides, using the keys provided
by Lazareva [1967] and Kruglov [2005] revealed
‘intermediate’ individuals that fell into hiatus be-
tween the two species as they are determined by the
authors of the keys (see Table 3). It is practically
impossible to decide which key is ‘better’, there-
fore in the course of my work I used the criteria for
species delineation provided by Lazareva since she
is the author of the revision where L. likharevi and
L. saridalensis were for the first time compared
[Lazareva, 1967].

The shells were measured in a standard way
[Kruglov, 2005; Andreyeva et al., 2010] using cali-

pers and the ocular-micrometer of the stereoscopic
microscope with precision to the nearest 0.1 mm.
Only shells of adult, full-grown individuals were
measured. In total, seven basic measurements were
taken from each shell: SH – shell height, SW – shell
width, SpH – spire height, BWH – body whorl
height, BWW – body whorl width measured above
the aperture; AH – aperture height, AW – aperture
width. Statistical analyses of the morphometric data
were performed in the software package STATIS-
TICA for WINDOWS 6.0 (StatSoft Inc., USA).
These include non-parametrical correlation analysis
(by means of the Spearman’s rank correlation coef-
ficient, r

S
) and canonical analysis.

305 specimens of L. likharevi and L. saridalen-
sis from seven localitites were dissected (see Table
1) following the standard protocol [Kruglov, 2005].
The ‘index of the copulatory apparatus’ (ICA, here-
after) was recommended for distinguishing between
the two species [Lazareva, 1967; Kruglov, 2005],
and the study of its variation became an important
part of this work. ICA is the ratio between lengths
of the praeputium and the penis sheath that consti-
tute two main parts of the copulatory apparatus. Its
general properties as a taxonomically useful charac-
ter were discussed in my earlier work [Vinarski,
2011].

 

Locality 
Sampling date, collector(s), depositary No. of studied 

individuals 
No. of dissected 

snails 
Novosibirsk Region, Fadikha Lake.* 10.10.2002. Vinarski M.V. MSAM 36 32 
Novosibirsk Region, a swamp in the 
floodplain of the Kargat River.* 

10.10.2002. Vinarski M.V. MSAM 58 40 

Omsk Region, Trauly Lake. 24.07.2002. Vinarski M.V. MSAM 85 37 
Omsk Region, Omsk City, a swamp in 
the floodplain of the Irtysh River. 

21.05.2004. Vinarski M.V., Karimov 
A.V. MSAM 

185 80 

Omsk Region, Kabankul’ Lake. 19.07.2002. Vinarski M.V. MSAM 300 54 
Sverdlovsk Region, a waterbody near 
Murzinka Station. 

26.06.1971. Lazareva A.I. IPAE 39 27 

Tyumen Region, vicinity of Labytnangi 
Town, a lake near Vylposl channel. 

19.07.2007. Vinarski M.V., Karimov 
A.V., Golovanova E.V., Sverlova A.V. 
MSAM 

99 35 

 

Table 1. Syntopic samples of L. likharevi and L. saridalensis used in the study.

Табл. 1. Синтопические выборки видов L. likharevi и L. saridalensis, использованные в работе.

*Full descriptions of these localities are given in Yurlova et al. [2006].

Author(s) L. likharevi L. saridalensis 

Lazareva, 1967 
SW/SH  2.10 
BWH/SH  0.72 
ICA = 0.14±0.05 

SW/SH  2.30 
BWH/SH  0.70 
ICA = 0.10±0.05 

Starobogatov et al., 2004 BWW/BWH  0.51 BWW/BWH  0.52 

Kruglov, 2005 SW/SH < 2.00 
ICA = 0.20–0.23 

SW/SH > 2.18 
ICA = 0.10–0.15 

 

Table 2. Diagnostic features of L. likharevi and L. saridalensis according to different authors*.

Табл. 2. Диагностические признаки видов L. likharevi и L. saridalensis согласно различным авторам.

*For abbreviations see Material and Methods.
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Results

1. Intrapopulation variation of shell charac-
ters. Shell variation in any sufficiently large synto-
pic sample of L. likharevi – L. saridalensis is visibly
very high. Typically, shells of snails collected even
from a few square meters of bottom differ from
each other by relative spire height, shell width and
size of the body whorl (Fig. 1). Despite this, the
extreme forms of variation that correspond to ‘typ-
ical’ L. likharevi and L. saridalensis may be found
(Fig. 2). The word ‘typical’ means that the animals
are most similar to L. likharevi or L. saridalensis
sensu Lazareva [1967] and Kruglov and Staroboga-
tov [1986]. The statistical analyses, however, re-
vealed that all individuals from such conchological-
ly heterogenous samples belong to the same general
totality since distributions of all diagnostic shell
characters do not differ significantly from the nor-
mal one (Fig. 3). There is no distinct hiatus between
L. likharevi and L. saridalensis by any conchologi-
cal character, including diagnostic ones. It explains

the fact that a large portion of individuals from
studied samples cannot be identified unambiguously
(see Table 3). The species are, thus, non-diagnos-
able on the basis of their shell features and consti-
tute a continuum of variation where individuals of
both taxa form a large and entire ‘cloud’ of points in
the multivariate space (Fig. 4) with no distinct
‘subclouds’ that would correspond to separate mor-
phological entitites.

The type series of L. likharevi (Fig. 5) is not an
exception since it contains rather different shells,
and some of the paratypes may be identified as L.
saridalensis sensu Kruglov et Starobogatov (com-
pare shells labeled as C and J on Fig. 5). The
paratypes belong to the same ‘cloud’ of points in
the multivariate space that other specimens of L.
likharevi and L. saridalensis from studied samples
(Fig. 6).

2. Intrapopulation variation in the copulato-
ry organs. The structure of the reproductive sys-
tem is generally the same in both species (see Fig.
2), and interspecific differences, according to the

Table 3. Results of identification of individuals from the samples studied by using different versions of the diagnostic key.

Табл. 3. Результаты видовой идентификации особей из изученных выборок при использовании альтернативных диагно-
стических ключей. 

Author(s) of key Habitat 
(see Table 1) 

Species 
Lazareva 
[1967] 

Kruglov 
[2005] 

Starobogatov et al. 
[2004] 

% of snails determined 
similarly by means of 

all three keys 
likharevi 6 13 24 

intermediate 21 4 – Fadikha 

saridalensis 5 15 8 

28.1 

likharevi 2 9 25 

intermediate 19 1 – Kargat 

saridalensis 19 30 15 

22.5 

likharevi 26 6 103 

intermediate 152 51 – Kabankul’ 

saridalensis 122 243 197 

22.7 

likharevi 8 16 27 

intermediate 12 – – Murzinka 

saridalensis 7 11 1 

33.3 

likharevi 2 5 50 

intermediate 18 1 – Omsk 

saridalensis 58 72 28 

34.6 

likharevi 3 17 43 

intermediate 14 1 – Trauly 

saridalensis 20 36 11 

8.1 

likharevi 1 4 30 

intermediate 7 – – Vylposl 

saridalensis 24 28 2 

9.4 
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Russian authors [Lazareva, 1967; Kruglov, 2005],
are quantitative, i.e. the two species differ from
each other by ICA values (see Table 2). Unfortu-
nately, the using of this index does not allow to
distinguish unequivocally L. likharevi and L. sarid-
alensis since there is no clear hiatus in the continu-
ous distribution of its values within a single popula-
tion (Fig. 7, A). A good deal of individuals had ICA
values between 0.16 and 0.20 that, according to

Kruglov [2005], forced us to place them to the
‘intermediate’ category. The absence of hiatus was
found also when all dissected specimens from all
samples were pooled into a single sample (see Fig.
7, B). There is no significant correlation between
ICA and shell height (a proxy for the snail age):
r

S
=0.03 (p=0.59). The mean intrapopulation values

of ICA vary from 0.12 to 0.18 (Table 4).
3. Study of the type specimens. Mozley [1934:

FIG. 1. Shell variation in a mixed syntopic sample of L. likharevi and L. saridalensis (Kabankul’ Lake, Omsk Region). All
specimens were dissected and their taxonomic identification was confirmed by study of the anatomical traits. Scale bars 2
mm.

РИС. 1. Изменчивость раковины в смешанной синтопической выборке L. likharevi и L. saridalensis (Омская обл., оз.
Кабанкуль). Все особи были вскрыты и их видовая идентификация проведена с учетом анатомических данных. Мас-
штабные линейки 2 мм.
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2] describes shell of L. saridalensis as elongate and
“much narrower in proportion to the length than in
the usual forms of palustris”. The syntype shell
(see Fig. 5, A) fits this description very well though

usually shells of L. saridalensis are not so extremely
narrow (compare Fig. 5 A and Fig. 2 F). Very
slender shells of L. saridalensis with many whorls
that more or less resemble the syntype shell some-

FIG. 2. Shells and some anatomical structures of ‘typical’ individuals of L. likharevi (A-E) and L. saridalensis (F-J). A, F – shell;
B, J – soft body; C, I – internal section of the prostate; D, G – parts of the female reproductive tract; E, H – copulatory
organs. Scale bars 1 mm. Photos by P. Glöer.

РИС. 2. Раковины и фрагменты строения мягкого тела “типичных” особей L. likharevi (A-E) и L. saridalensis (F-J). A, F –
раковина; B, J – внешний вид мягкого тела; C, I – поперечный разрез простаты; D, G – фрагменты женской половой
системы; E, H – копулятивные органы. Масштабные линейки 1 мм. Фотографии: P. Glöer.
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times occur in lakes of Western Siberia (see Fig. 5,
L), but portion of such individuals is typically low.

Another species of stagnicoline snails described
by Mozley [1934] from Western Siberia, L. draver-
ti, is characterized by turriculate shell with convex
and gently rounded whorls (see Fig. 5 B), and the
syntype of this species differs from the syntype of
L. saridalensis by its external appearance. It is
almost impossible to judge on the taxonomic identi-
ty of this specimen without knowledge of its ana-

tomical structure, and the true identity of L. draver-
ti remains obscure. Some authors used this bi-
nomen for designation of a stagnicoline species
inhabiting Siberia [Faizova, 1981; Gundrizer, 1984],
but later Kruglov and Starobogatov [1986] pro-
posed to synonymize L. draverti with L. saridalen-
sis. Given its convex whorls, I would guess that the
syntype belong rather to L. taurica kazakensis Mo-
zley, 1934 than to any species of Stagnicola. My
attempts to find living specimens (topotypes) of the

 

Locality Limits of ICA 
variation 

Mean ICA ± σ 

Fadikha Lake* 0.12 – 0.24 0.17 ± 0.03 

Floodplain of the Kargat River 0.08 – 0.18 0.12 ± 0.03 

Trauly Lake 0.09 – 0.22 0.12 ± 0.03 

Floodplain of the Irtysh River, Omsk City 0.10 – 0.24 0.14 ± 0.02 

Kabankul’ Lake 0.10 – 0.23 0.16 ± 0.03 

Murzinka Station 0.11 – 0.24 0.18 ± 0.04 

A lake near Vylposl channel 0.10 – 0.19 0.14 ± 0.02 
 

 

Table 4. ICA variation in mixed samples of L. likharevi and L. saridalensis from the Western Siberian waterbodies

Табл. 4. Значения индекса копулятивного аппарата в смешанных выборках L. likharevi и L. saridalensis из водоемов
Западной Сибири

*See Table 1 for information on localities.

FIG. 3. Distribution of values of shell height and three diagnostic indices in a mixed syntopic sample of L. likharevi and L.
saridalensis (Kabankul’ Lake, Omsk Region). Associated normal-distribution curves are given for each graph.

РИС. 3. Распределение значений высоты раковины и трех диагностических индексов в смешанной синтопической выборке
L. likharevi и L. saridalensis (Омская обл., оз. Кабанкуль). Приведены кривые нормального распределения.
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FIG. 4. Results of the canonical analysis of shell variation of the sample from the Kabankul’ Lake.

РИС. 4. Результаты канонического анализа изменчивости раковины в выборке из оз. Кабанкуль.

FIG. 5. A. One of the syntypes of Lymnaea saridalensis (USNM). B. One of the syntypes of Lymnaea draverti (USNM). C.
The holotype of L. likharevi (ZIN). D–E. The paratypes of L. likharevi (Kazakhstan, Akmola Region, Borovoye Lake;
ZIN). F–H. The paratypes of L. likharevi (Kazakhstan, Kustanay Region, a swamp in the Novonezhinsky collective farm;
ZIN). I–K. The paratypes of L. likharevi (Kazakhstan, Akmola Region, Borovoye Lake, Golubaya Bay; ZIN). L. L.
saridalensis. Omsk Region, Trauly Lake (MSAM). Scale bars 2 mm.

РИС. 5. Один из синтипов Lymnaea saridalensis (USNM). B. Один из синтипов Lymnaea draverti (USNM). C. Голотип L.
likharevi (ZIN). D–E. Паратипы L. likharevi (Казахстан, Акмолинская обл., оз. Боровое; ZIN). F–H. Паратипы L.
likharevi (Казахстан, Кустанайская обл., заболоченное озеро в Новонежинском совхозе; ZIN). I–K. Паратипы L.
likharevi (Казахстан, Акмолинская обл., оз. Боровое, бухта Голубая; ZIN IN). L. L. saridalensis. Омская обл., оз.
Траулы (MSAM). Масштабные линейки 2 мм.
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latter in its type locality (Om River near Omsk)
were unsuccessful therefore this guess remains
speculative.

Discussion

The results provided above show the absence of
clear hiatuses in distribution of all studied diagnostic
traits, both concholological and anatomical, pro-
posed to separate L. likharevi from L. saridalensis.
Thus the two species are virtually non-diagnosable
under condition of syntopy that may be considered
as the ‘empirical’ evidence for their conspecifity
[Vinarski, Andreyeva, 2007]. The logic of such
conclusion is based on the biological species con-
cept in its classical version [Mayr, 1963]. The true
‘biological species’ are nothing but ‘protected gene
pools’, and, “in sympatry, all the criteria showing a
marked discontinuity between both groups can be
used to indicate that two separate gene pools do
exists” [Dubois, 1988: 76]. In our case, however,
only full continuity in all morphological traits can be
observed. The presence of rather numerous ‘inter-
mediate’ individuals which taxonomic position can-
not be determined unambiguously, is a good albeit
indirect evidence that ‘pure’ L. likharevi and L.

saridalensis represent only opposite parts of a sin-
gle continuum of morphological variation.

The absence of a morphological hiatus between
L. likharevi and L. saridalensis implies that one has
no possibility to develop an effective key for un-
equivocal taxonomic identification of the species.
All such keys proposed to the date failed to become
an adequate tool for species diagnostics. Though it
has been stated that hiatus does not represent a
prerequisite to delineate animal species [Zagorodni-
uk, 2004], in most cases of sympatric species not
separated by a ‘full’ hiatus the bimodal distribution
of morphological (or genetical) characters is ob-
served [Jiggins, Mallet, 2000; Vinarski, 2011]. This
type of distribution is typically presented by a ‘two-
humped’ curve corresponding to two distinct clus-
ters of individuals (= two distinct gene pools) sepa-
rated only by a narrow zone filled by rare ‘interme-
diates’. In the case of L. likharevi and L. saridalen-
sis one could find the unimodal distribution of all
morphological traits (see Figs. 3, 7).

In my opinion, all the facts presented above
indicate that Lymnaea likharevi should be regarded
as a junior synonym of L. saridalensis.

L. saridalensis s.lato is distributed thoughout
Western Siberia (including Northern Kazakhstan)

FIG. 6. Results of the canonical analysis of shell variation of several samples of L. saridalensis s.lato (including L. likharevi and
intermediates) and the paratypes of L. likharevi.

РИС. 6. Результаты канонического анализа изменчивости раковин из нескольких выборок L. saridalensis s.lato (включая
L. likharevi и «промежуточные» особи) и паратипов L. likharevi.
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and in some parts of Central and Southern Kazakh-
stan [Lazareva, 1967; Andreyeva et al., 2010]. It is
also common in the Uralian waterbodies [Khokhut-
kin et al., 2009]. The westernmost finding of L.
saridalensis was made in the eastern part of Euro-
pean Russia: Lipetsk Region, a pool in the floodplain
of the Dryazgavka River [Kruglov, Starobogatov,
1986]. Possibly, the overall range of this species
covers the easternmost part of Europe, whole West-
ern Siberia and Kazakhstan. Its taxonomic relations
to the European species L. turricula sensu Jack-
iewicz characterized by similar proportions of the
copulatory apparatus still need to be resolved.
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Lymnaea likharevi Lazareva, 1967 – младший
синоним Lymnaea saridalensis Mozley, 1934
(Gastropoda: Pulmonata: Lymnaeidae)

М.В. ВИНАРСКИЙ

Музей водных моллюсков Сибири при Омском государ-
ственном педагогическом университете. 644099 Рос-
сийская Федерация, Омск, наб. Тухачевского, 14. e-
mail: radix.vinarski@gmail.com

РЕЗЮМЕ. Lymnaea (Stagnicola) likharevi Lazareva,
1967 и Lymnaea (Stagnicola) saridalensis Mozley, 1934
– два близкородственных вида прудовиков, населяю-
щих Западную Сибирь и во многих случаях обитаю-
щих совместно в одном водоеме. Детальное иссле-
дование изменчивости конхологических и анатоми-
ческих признаков этих видов из синтопических вы-
борок показало, что в условиях совместного обита-
ния они не диагностируемы ввиду отсутствия мор-
фологического хиатуса между ними. Предложена
новая синонимия: L. likharevi рассматривается как
младший синоним L. saridalensis. Приведены дан-
ные о типовых сериях указанных видов, а также о
типовой серии вида Lymnaea draveri Mozley, 1934,
также описанного из водоемов Западной Сибири.



<<
  /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 1.3
  /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


