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Abstract We have studied long period, 206 and 412 day, variations in tidal sea level
corresponding to various moon phases collected from five observatories in the Northern
and Southern hemispheres. Variations in sea level in the Bay of Fundy, on the eastern
Canadian seaboard, with periods of variation 206 days, and 412 days, have been discov-
ered and carefully studied by Desplanque and Mossman (Proceedings of the 4th Bay of
fundy workshop Saint John, New Brunswick 2001, Atlantic Geol 40:1, 2004). The current
manuscript focuses on analyzing a larger volume of observational sea level tide data as
well as on rigorous mathematical analysis of tidal force variations in the Sun-Earth-Moon
system. We have developed a twofold model, both conceptual and mathematical, of
astronomical cycles in the Sun-Earth-Moon system to explain the observed periodicity.
Based on an analytical solution of the tidal force variation in the Sun-Earth-Moon system,
it is shown that the tidal force can be decomposed into two components: the Keplerian
component and the Perturbed component. The Perturbed component of the tidal force
variation was calculated, and it was shown that the observed periodicity, 206 and 412 days,
of atmospheric and hydrosphere tides results from variations of the Perturbed component
of tidal force. The amplitude of the Perturbed component of tidal force is 19 x 10~ N/kg.
It is the same order of magnitude as the amplitude of the Keplerian component of tidal
force: 58 x 107% N/kg. It follows that the Perturbed component of the variation of a tidal
force must always be taken into consideration along with the Keplerian component in
geodynamical constructions involving tides.
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1 Introduction

Variation of the tidal force in the Sun-Earth-Moon system causes of a number of tidal
cycles in the solid Earth, atmosphere, and hydrosphere. The following are the main cycles:
principal lunar semidiurnal M,, principal solar semidiurnal S5, larger lunar elliptic semi-
diurnal N,, lunar diurnal K;, and lunar diurnal O,. The longer period cycles are: lunar
monthly M,,, lunisolar synodic fortnightly M and lunisolar fortnightly My The lunar
monthly M,, cycle has duration 27.55 days, the lunisolar synodic fortnightly cycle has
duration 14.76 days, and the lunisolar fortnightly cycle has duration 13.36 days.

The tidal cycles mentioned above can act as trigger mechanisms in the seismicity of the
Earth and Moon. For example, study of the seismicity of the Earth under the influence of lunar
tides (Tamrazian 1967) revealed that the maximum number of earthquakes happen when the
Moon is at perigee and the minimum number of earthquakes occur when the Moon is at
apogee. A thorough study of seismicity triggered by diurnal and semidiurnal tides has been
conducted (Métivier et al. 2009). It was shown here that there exists a clear correlation, with
99% confidence, between the phase of the Moon and the timing of seismic events. The study
of space regularities in the seismicity of the Earth and Moon (Levin and Sasorova 2010)
revealed a similarity in the distribution of quakes in the Earth and the Moon. The quakes are
distributed within two latitudinal belts: approximately 20-40°, on each side of the equator.
Past research (Kosygin and Maslov 1986) discussed possible geodynamic consequences of
solid Earth tides such as seismicity, drift of the lithosphere, and magnetic field generation.

Variations in the tidal sea level, with periods of variation 206 days, and 412 days, have
been discovered and carefully studied by Desplanque and Mossman (2001, 2004). These
authors studied variations of sea tides in the Bay of Fundy, on the eastern Canadian
seaboard. However, diurnal, semidiurnal, and lunar monthly influences are more com-
monly discussed in the literature. The study of the seismicity of the Moon, conducted by
the Apollo mission, showed that the seismicity of the Moon has a period of 27 days and
also a period of 206 days (Lammlein 1974). Yu. Barkin and coauthors (Barkin et al. 2005)
reported that the seismicity of the Moon has periods between 200-240 days and
360-440 days. Study of atmospheric air temperature variations in the Moscow region,
(absolute values relative to the average) for the years 1960-2003, revealed periods of 27,
87, 206 and 355 days (Sidorenkov 2009).

In this work we aim to:

(a) Represent variations in tidal sea level corresponding to various moon phases collected
from five different observatories worldwide in order to study the periodicity of these
tides.

(b) Develop a model of astronomical cycles in the Sun-Earth-Moon system to explain the
observed periodicity in tidal sea level variations.

(c) Apply an analytical solution for the tidal force variation that occurs in the Sun-Earth-
Moon system to show that the tidal force can be decomposed into two components:
the Keplerian component and the Perturbed component.

(d) Calculate the Perturbed component and show that the observed periodicity, 206 and
412 days, of atmospheric and hydrosphere tides results from variations of the
Perturbed component of the tidal force.
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2 Sea Tides and Their Interpretation

Figure 1 shows graphs of syzygial sea tides in Murmansk, Russia; Puerto Williams, Chili;
Suva, Fiji; Lerwick, Scotland; and Magadan, Russia from the years 1977 to 1979.

As can be seen from these graphs, tides happen synchronously and independently at
different observatories in the Northern and Southern hemispheres. It can also be seen that
there exists a clear periodicity in tidal variations. The time interval between two closest full
moon and new moon maximums is equal to 7 months (206 days), and the period of each
of these variations is equal to 14 months (X412 days). Figure 2 shows syzygial and
quadrature sea level tidal variations for the years 1977-1983 in Murmansk, and the years
1977-1994 in Magadan. Here, as in Fig. 1, syzygial and quadrature sea level tidal varia-
tions with periods 206 and 412 days can be clearly seen throughout the record. The
quadrature tides are shifted relative to syzygial tides by 3.5 months (& 103 days).
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Fig. 1 Heights of sygygial sea tides at full and new moons. a—in Murmansk (Russia), 68.97 N, 33.08 E.
b—in Puerto Williams (Chili), 54.93 S, 67.62 W. ¢—in Suva (Fiji), 18.13 S, 178.43 E. d—in Lerwick
(Scotland), 60.15 N, 1.15 W. e—in Magadan (Russia), 59.57 N, 150.8 E. Opened circle, bullet—syzygial
full moon and new moon tides
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Fig. 2 Heights of syzygial and quadrature tides in Murmansk (a), and in Magadan (b) for the time intervals
1977-1983 and 1977-1994, correspondingly

The data presented above have been kindly given to us by the following institutions:
N.N. Zubov State Oceanographic Institute, www.oceanography.ru (Murmansk observa-
tory); British Oceanographic Data Centre, UK, www.bodc.ac.uk, (Puerto Williams, Suva,
and Lerwick observatories); Institute of Marine Geology and Geophysics FEBRAS,
www.imgg.ru/rus/index.php, (Magadan observatory). To the data above can be added also
long-period tidal sea level variations in the Bay of Fundy, eastern Canadian seaboard, from
Desplanque and Mossman (2001, Figs. 7 and 8).

The difference

H(t)fm - H(t)nm = H(t) (l)

(tide at full moon minus tide at new moon) calculated from observed data, Fig. 1a, was
approximated by the function:
21 - t
D(t) = 120 - si
(1) sm( 7 )

with period T ~ 14 months, or ~412 days, Fig. 3.

A similar approximation was made for the other data in Fig. 1. In all cases the best fit
was shown to be for the period T & 14 months.

To show more clearly the correspondence between the tidal and astronomical period-
icities, zeros of the tidal function H(¢) and the mininal anomalistic months were plotted on
the same graph, Fig. 4. As seen from this Figure, the zeros of the function H(f) correspond
well to minimal anomalistic months of the motion of the Moon, and the Earth, with period
7 months (& 206) days.

It can be seen from all the material presented, that the periodicity of the Earth’s long
period hydrosphere tides is the same as the periodicity of the variations of atmospheric air
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Fig. 3 Difference in heights for full and new moon tides at Murmansk, Fig. 1a, formula (1)
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Fig. 4 Zeros of the function H(f) and of minimal anomalistic month distribution. Bullet—zeroes of the
function H(t), times—minimal anomalistic month

temperature, as well as the periodicity of lunar seismicity, 206 days as registered by the
seismic stations of the Apollo mission.

3 Cycles in Orbital Motion of the Earth and Moon Binary Planet System

Study of the orbital motion of the Earth-Moon barycenter around the Sun, and the orbital
motion of the Earth and Moon centers around their common barycenter, (Avsyuk 1996;
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Fig. 5 Illustration of the time recurrence of full moon coinciding with the passage through the orbital
perigee. Since the major axis of the Moon’s (Earth’s) orbit is not fixed in space (the period of perigee
revolution is 3230.25 days), the full moon phase and the passage through perigee of the full moon coincide
at the time moment T3 = Ty + 412 days. The time moment T fixes the new moon that coincides with the
passage through the perigee)

Avsyuk and Suvorova 2006) showed that the time from one full moon in perigee until the
next full moon in perigee is the same as the time from one high tide to another, and is
412 days. Let Ty be the time that we observe a full Moon with the entire system in perigee,
as shown in Fig. 5.

In 206 days, one half of the total 412 day period, we will again have orbital perigee of
the system, but with a new moon phase instead of a full moon phase; let us call this time
T,. The original configuration will occur at the time T3, 412 days after Ty, Fig. 5. This is
caused by the fact that the Earth-Moon orbit is not fixed in space and the period of its
perigee revolution is 3230.25 days.

This reasoning can help us to understand the nature of the 206 and 412 day tidal cycles
on a qualitative level.

4 Variation of a Tidal Force in the Earth-Moon-Sun System. Mathematical Solution

The motion of the Earth-Moon binary planet system around the Sun can be represented as the
sum of two components: the orbital motion of the Earth-Moon barycenter around the Sun
(Keplerian motion), and the motion of the Earth and Moon around their common barycenter
(Perturbed motion). The Perturbed motion describes the periodic motion of the center of mass
of the Earth in its elliptical orbit around the Earth-Moon barycenter. In astronomy, this
phenomena is well known as the lunar inequality, and has angular variation 6.44"’.

The Perturbed motion of the Earth in the gravity field of the Moon and the Sun produces
an additional component of tidal force, which we call the Perturbed component. In this
approach, the total tidal force, acting on the Earth, is a sum of two components: Keplerian
and Perturbed. The theory of the tidal force variations in cases of unperturbed (Keplerian)
and Perturbed motion of a body was first developed in the work by Yu. N. Avsyuk (Avsyuk
1996, 2001). The total tidal force as a function of the positions of the Moon, Sun, and Earth
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relative to each other was obtained as a solution of the system of equations of motion in
Lagrange form. The tidal force was represented as a sum of Keplerian, K, and Perturbed, P,
components:
F=K+P (2)
The Keplerian component is described by the formula:
_ M M-, _
R G- om- (4.,—)1 ,%.Rl)
I Ls
M; _ M;
+G-5m-<—-p2—T )
3 R}

The Perturbed component is written in the form:

'RO

_ 3
P=C- (5 cos(2D + 0.5) - 7 + sin(2D) - f) 4)
C= G(SmiRleM3 5
(M, +M>) - R}

M, M,, M5 are masses of the Earth, Moon and Sun, p, is the distance from the center of
the Moon to an arbitrary point in the Earth, p, is the distance from the center of the Sun to
an arbitrary point in the Earth, Ry is the distance from the Earth-Moon barycenter to the
Sun, R; is the distance between the gravity centers of the Earth and Moon. Terms of order

(Rl/Ro)2 are omitted in the derivation of (3) and (4). In this formula # and T are unit
vectors in the radial and tangential directions respectively, D = Ag — Ay, As and Ay, are
longitudes of the Sun and Moon. A computer program was written to study the variation of
tidal force for different input parameters. A graph of the function |P|/C, calculated with
two week intervals, is shown in Fig. 6. The long period variations of a tidal force with
periods ~206 and ~412 days are well displayed by the envelope function clearly visible
in Fig. 6.

It is worthwhile to note, that the amplitude of the 206 day cycle is approximately 1.803
times less than the amplitude of the 412 day cycle. The amplitude of the Perturbed
component of tidal force is 19 x 107® N/kg. It is the same order of magnitude as the
amplitude of the Keplerian component of tidal force:58 x 10™® N/kg. It follows that the
Perturbed component of tidal force variation must always be taken into consideration along
with the Keplerian component in geodynamical constructions involving tides.

The formula (4) does not contain angular distances between heavenly bodies and a
celestial equator. This means that the declination of the Moon and Sun relative to the
Earth’s equator is a secondary factor for the generation of tidal periodicities of 206 and

100 200 300 400
Days

|P|C

Fig. 6 Graph of the Perturbed component of tidal force |P|/C, calculated with two week intervals
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412 days. This fact was mentioned also by Desplanque and Mossman (2004, Fig. 68,
p-106) in their study of the Bay of Fundy tides.

5 Conclusion

We have presented a large amount of new data: syzygial and quadrature tidal sea level
variations for the years 1977-1985 registered at five different observatories (Murmansk,
Magadan, Lerwick, Puerto Williams, and Suva) situated in the Nothern and Southern
hemispheres. We have shown that these tides have periods of 206 and 412 days; they are
independent of the geographical position of the observatory and synchronous in time. To
study this phenomena, we developed a mathematical theory of the tidal force variation in
the Earth-Moon-Sun system

and from the solution evaluated periods of the Perturbed tidal force variations and its
magnitude. We have shown from this solution that the long period variations of the
Perturbed tidal force component have periods of ~206 and ~412 days, which are in the
excellent correlation with periods and regularities in the orbital motion of the Earth and
Moon as a binary planet system. We have also shown from this solution that the magnitude
of the Perturbed component of tidal force is 19 x 10°® N/kg. It is very important that this
force is only three times smaller than the magnitude of the Keplerian component of the
tidal force 58 x 10~® N/kg. It follows that the Perturbed component of tidal force vari-
ation must always be taken into consideration along with the Keplerian component in
geodynamical constructions involving tides and the other planetary processes.

We have discussed the results of other authors, that show the long period variations of a
tidal force have a significant impact not only on the Earth’s hydrosphere, but also on the
Earth’s atmosphere and the Earth and Moon interiors. The long period variations of the
Earth and Moon seismicity, with periods of ~206 and x412 days, are the direct mani-
festation of corresponding variations of the tidal force in this system.

Acknowledgments We are grateful to the Editor and reviewers of this article for their remarks, comments
and patience, contributing to the considerable improvement of our work. This work was supported by RFBR
grant 09-05-00426-a.

References

Yu.N. Avsyuk, Tidal Forces and Natural Processes (UIPE RAS, Moscow, 1996) 190 p. In Russian

Yu.N. Avsyuk, Izvestia Phys. Solid Earth 37, 11 (2001)

Yu.N. Avsyuk, LI. Suvorova, Izvestia Phys. Solid Earth 42, 7 (2006)

Yu. Barkin, J. Ferrandiz, M. Ferrandez, Earth, Moon, Mercury and Titan seismicity: Observed and expected
phenomena. (Lunar and Planetary Science XXXVI, 2005), http://www.lpi.usra.edu/meetings/Ipsc2005/
pdf/1076.pdf Accessed 10 September 2010

C. Desplanque, D.J. Mossman, 2001. Fundamentals of fundy tides. (p.178-204), In: Chopin, T., and Wells,
P.G., (eds.), 2001. Opportunities and challenges for protecting, restoring and enhancing coastal habitats
in the Bay of fundy. Proceedings of the 4th Bay of fundy workshop Saint John, New Brunswick,
September 19-21, 2000. Environment Canada, Dartmouth, Nova Scotia, 237p

C. Desplanque, D.J. Mossman, Atlantic Geol. 40, 1 (2004)

Yu. Kosygin, L. Maslov, Geotectonics 20, 6 (1986)

D. Lammlein, Rev. Geophys. Space Phys. 16, 224 (1974)

B.W. Levin, E.V. Sasorova, Doklady Earth Sci. 434, Part 1 (2010)

L. Métivier, O. de Viron, C.P. Conrad, S. Renault, M. Diament, G. Patau, Earth Planet. Sci Lett. 278, 370
(2009)

@ Springer


http://www.lpi.usra.edu/meetings/lpsc2005/pdf/1076.pdf
http://www.lpi.usra.edu/meetings/lpsc2005/pdf/1076.pdf

Long Period Tidal Force Variations and Regularities 85

N.S. Sidorenkov, The Interaction Between Earth’s Rotation and Geophysical processes (WILEY-VCH
Verlag GmbH & Co. KGaA, Weinheim, 2009), p. 317
G.P. Tamrazian, Ikarus. 7, 59 (1967)

@ Springer



	Long Period Tidal Force Variations and Regularities in Orbital Motion of the Earth-Moon Binary Planet System
	Abstract
	Introduction
	Sea Tides and Their Interpretation
	Cycles in Orbital Motion of the Earth and Moon Binary Planet System
	Variation of a Tidal Force in the Earth-Moon-Sun System. Mathematical Solution
	Conclusion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /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 true
  /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 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


