&® frontiers | Frontiers in Marine Science

‘ @ Check for updates

OPEN ACCESS

EDITED AND REVIEWED BY

Yngvar Olsen,

Norwegian University of Science and
Technology, Norway

*CORRESPONDENCE
Bernardo Patti
bernardo.patti@cnr.it

SPECIALTY SECTION
This article was submitted to
Marine Fisheries, Aquaculture and
Living Resources,

a section of the journal

Frontiers in Marine Science

RECEIVED 01 October 2022
ACCEPTED 13 October 2022
PUBLISHED 25 October 2022

CITATION

Patti B, Fiorentino F, Fortibuoni T,
Somarakis S and Garcia-Lafuente J
(2022) Editorial: Impacts of
environmental variability related to
climate change on biological
resources in the Mediterranean.
Front. Mar. Sci. 9:1059424.

doi: 10.3389/fmars.2022.1059424

COPYRIGHT

© 2022 Patti, Fiorentino, Fortibuoni,
Somarakis and Garcia-Lafuente. This is
an open-access article distributed under
the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use,
distribution or reproduction is
permitted which does not comply with
these terms.

Frontiers in Marine Science

TypE Editorial
PUBLISHED 25 October 2022
p0110.3389/fmars.2022.1059424

Editorial: Impacts of

environmental variability related
to climate change on biological
resources in the Mediterranean

Bernardo Patti™*, Fabio Fiorentino? Tomaso Fortibuoni?,
Stylianos Somarakis* and Jesus Garcia-Lafuente®

Institute for the Study of Anthropic Impacts and Sustainability in the Marine Environment (IAS),
National Research Council (CNR), Palermo, ltaly, ?Institute for Biological Resources and Marine
Biotechnology (IRBIM), National Research Council (CNR), Mazara del Vallo, Italy, 3ltalian Institute for
Environmental Protection and Research (ISPRA), Ozzano dellEmilia, Italy, “Institute of Marine
Biological Resources and Inland Waters (IMBRIW), Hellenic Centre for Marine Research (HCMR),
Thalassocosmos, Gournes, Crete, Greece, °Instituto de Biotecnologia y Desarrollo azul (IBYDA),
Physical Oceanography Group, University of Malaga, Malaga, Spain

KEYWORDS

Mediterranean sea, climate change, oceanography, biodiversity, fisheries, biomass

Editorial on the Research Topic

Impacts of environmental variability related to climate change on
biological resources in the Mediterranean

Introduction

Current estimates of the increasing trend in Sea Surface Temperature (SST) from satellite-
based remote sensing represent the main evidence of Mediterranean climate change (Pisano
et al,, 2020; Juza and Tintoré, 2021; Copernicus Marine Service Information, 2022a). The sea
warming is known to affect primary production at global and regional scales by increasing
stratification of the sea, reducing the input of nutrients into surface waters from mixing
(Behrenfeld et al., 2006; Copernicus Marine Service Information, 2022b). The observed
reduction in primary production is able to indirectly impact the biological processes
governing the dynamics of fish stocks and the sustainability of fisheries, as already found in
previous studies even in the Mediterranean Sea (Brander, 2007; Blanchard et al., 2012; Tzanatos
etal,, 2014; Corrales et al., 2018; Schickele et al., 2021). However, the observed warming trends
have uneven spatial patterns, and more insights on their impacts on the primary production and
on fishery resources are needed, especially in the neritic zone where most of the processes
supporting fish populations take place. This Research Topic (RT) aimed to relate the available
information about Mediterranean warming to a set of indicators of spatial distribution and
productivity of marine populations, as well as the impacts of climate change on hydrological and
biogeochemical features. Eleven manuscripts have been finally published in this RT dealing with
the following main sub-topics.
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Variability in hydrological and
biogeochemical features

Three studies focused on oceanography in an area adjacent to the
Strait of Gibraltar. A first study by Vargas-Yafez et al. (2022)
searched for long-term trends of the mixed layer depth (MLD) as a
potential proxy of changes in a warming scenario. Increased SST
would imply greater stratification, hampering the supply of nutrients
to the euphotic layer from below. The shallowing of MLD would
partially compensate for this shortage, hence the interest in following
changes of MLD. No noticeable changes during the observations
were detected by the authors, who ascribed this fact to the effect of the
accompanying salinity increase that compensates for the warming
effect on water density. As a result, stratification was almost not
modified, and MLD hardly changed. Authors advised some caution
in their results, given that the length of the series analyzed could be
insufficient to ensure the lack of trend, which could be masked by
decadal variability. The second study investigated the link between
large-scale variability modes of the SST and the surface chlorophyll-a
(Chl-a) concentration in spring along the Alboran Sea (AS) (Western
Mediterranean) (Lopez-Parages et al.). Results indicated that El Nifio
Southern Oscillation (ENSO) could be used to estimate the coastal
Chl-a concentration in spring in northern Alboran 4 months in
advance, while the tropical North Atlantic SST allowed predicting, up
to 7 months in advance, the offshore Chl-a. The third paper is an
updated review of the AS oceanography based on fieldwork and
numerical studies with a description of process dynamics and their
role in shaping primary productivity and regional fisheries resources
(Sanchez-Garrido and Nadal). Main gaps in understanding the
physical drivers for transitions between the most recurrent one-
gyre and two-gyre modes of circulation of the AS were identified.
Research strategies based on end-to-end regional biophysical
modelling were suggested to gain new insights into past and
present physical control of fisheries resources and assess climate
change impacts on the AS ecosystem. A fourth paper updated the
knowledge on hydrological and biogeochemical patterns in the Strait
of Sicily (SoS) (Central Mediterranean) in the last decade (Placenti
etal.). Temperature and salinity in the intermediate waters showed a
sharp annual increase at about 50% higher rates observed within the
previous decade. Similar trends were also present in deep waters,
although with smaller temperature and salinity variations. The time
series in the intermediate waters also highlighted the presence of
quasi-cyclic fluctuations that can be associated with the alternation of
the circulation modes (cyclonic and anti-cyclonic) of the Northern
Ionian Gyre (NIG). Moreover, an opposite trend emerged by
comparing the nutrients and salinity time series in intermediate
waters, while similar patterns have been evidenced between nutrients
and chlorophyll-a concentration. A fifth study investigated
relationships between thermohaline and biochemical patterns in
the upper and intermediate water masses in the Levant Sea (Eastern
Mediterranean) (Ozer et al.). Interannual fluctuations of salinity and
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temperature of the Levantine Intermediate Waters (LIW) were
greater in the years 2008-2010, 2014-2015 and 2018-2019,
coinciding with periods of anti-cyclonic circulation of the NIG.
The enhanced warming in 2018-2019 has caused a decrease in
density of the LIW core, bringing these nutrient-rich waters well
inside the lower photic layer and supporting the observed maximum
of chlorophyll recorded during 2018-2019. No significant change in
the MLD but significantly higher average levels for integrated
primary production, chlorophyll and bacterial abundances were
observed during the anti-cyclonic period. The increase in LIW
residence time and buoyancy may impact the primary producers’
biomass at the photic zone and slightly counter the enhanced
oligotrophication due to enhanced stratification resulting from
climate change.

Hydrological pattern and
species distribution

Two studies investigated the impact of hydrographical
patterns on the spatial distribution of larvae of three tuna
species (Atlantic bluefin tuna, bullet tuna and albacore) (Russo
et al.), and on the biodiversity of ichthyoplankton assemblages
(Patti et al.) in the SoS an area characterized by relatively stable
mesoscale oceanographic processes, such as fronts and
upwelling (Patti et al., 2010; Patti et al., 2020). The first one
showed that the highest concentration of tuna larvae occurred in
the easternmost part of the study area, south of Capo Passero, an
area with a stable haline front and warmer, nutrient-poor water.
The second study reported a decreasing trend in total larval
abundance and biodiversity of ichthyoplankton assemblages,
more pronounced in the shelf area and in the slope area,
respectively. A third study addressed the settlement and
recruitment patterns of juvenile fish in different habitats of the
Adriatic Sea in relation to interannual environmental variability
(Matic-Skoko et al.). Nurseries within transitional waters in the
north resulted more prone to interannual water temperature
changes. The associated community composition differed from
that recorded in the southern Adriatic, where groups were
mostly determined by water salinity and were less sensitive to
interannual temperature fluctuations.

Effects of climate change and
fisheries on species ecology

Two papers used Ecopath with Ecosim (EwE) and addressed
the synergistic effects of climate change and fisheries exploitation
in the Central and Eastern Mediterranean, contributing to the
advancement of Ecosystem-Based Fishery Management
approach (Heymans et al, 2016). The first study (Agnetta
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et al.) presented an EWE dynamic model for the food web in the
SoS, made up of 72 functional groups and including 13 fleet
segments and a temporal simulation window until 2050, to
evaluate the bio-economic interactive effects of the reduction
of bottom trawling effort in different scenarios of fishery and
climate change. A net increase in biomass of many functional
groups with an immediate decline of trawlers’ catches and
economic incomes resulted, followed by a long-term increase
mainly due to biomass rebuilding of commercial species, which
lasts 5-10 years after fishing reduction. In the mid-term, the
effects of trawling effort reduction are higher than those of
climate change and seem to make exploitation of marine
resources more sustainable over time, as well as fishery
processes more efficient as a consequence of improving
ecosystem health. The second study (Tsagarakis et al.)
produced an EwE model for the North Aegean Sea (Eastern
Mediterranean), highlighting the synergistic effect of
environmental and anthropogenic processes during the three-
decade hindcast period. Trends in biomasses, catches, and
ecosystem indicators declined from 1993 to 2010, followed by
a strong recovery thereafter. Sea warming scenarios for 2021-
2050 indicated contrasting responses to increased temperature
among the main commercial groups, while simulations of
changes in productivity had relatively straightforward effects.
Two scenarios of 10% and 25% reduction in fishing effort
revealed quick increases in the biomass of most commercial
species, though coupled with lower catches, except for a few
groups. Adding reduction of productivity to temperature
increase, the model forecasted lower biomass increases for the
warm water species and even higher decreases for the cold water
ones. These biomass losses were compensated by a 10%
reduction in fishing effort, but this was not overall enough to
counterbalance losses in catches. The last study (Scannella et al.)
investigated the potential factors affecting the population
dynamics of the regal cucumber (Parastichopus regalis), a
species that is not commercialized in the SoS, to explore the
impacts of fishing pressure and environmental factors on its
abundance on trawlable bottoms. Long time series on species
density indices (2008-2021) was modelled as a function of
environmental parameters (i.e. salinity, dissolved oxygen,
ammonium, pH and chlorophyll-a) and fishing effort. Results
showed a big change in the species distribution over time with
rarefaction of spatial distribution and a slight deepening starting
from 2017 and 2011, respectively. No significant effects of fishing
effort have been found. Conversely, a positive relationship with
pH concentration in surface waters during the larval dispersal
phase and nutrient concentration at the sea bottom has been
identified, suggesting that this species is sensitive to climate
change and food availability.
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Conclusions

The RT evidenced contrasting regional responses to the
warming of the Mediterranean Sea for the ensemble of
indicators of spatial distribution and productivity of biological
resources that were investigated in the contributing papers.
Although the observed trends appear to be related to different
sub-regional oceanographic features, similarities also emerged
between the Central and Eastern Mediterranean in the
ecosystem response to the alternation of the circulation modes
(cyclonic and anti-cyclonic) in the Northern Ionian Gyre. In
addition, it is worth noting how oceanographic processes
involving the intermediate waters may impact primary
production and compensate for the expected reduction in
nutrient availability due to the enhanced stratification and
reduced land input induced by climate change. However, this
conclusion cannot be extended to all Mediterranean regions.
Furhermore, the RT confirmed the complexity of interaction
between climate and fisheries on biological resources dynamics.
Although reduction of fishing effort was found as a main factor
affecting the productivity of fisheries resources in the mid-term,
the current warming phase could decrease the long term yield of
fisheries in some areas of the basin. Future studies focusing on
the biological response of the Mediterranean Sea to global
warming have to consider these local differences to estimate
trends in the biomass budget at the basin level.

Author contributions

All authors listed have made a substantial, direct, and
intellectual contribution to the work and approved it
for publication.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fmars.2022.909164
https://doi.org/10.3389/fmars.2022.919793
https://doi.org/10.3389/fmars.2022.934556
https://doi.org/10.3389/fmars.2022.1059424
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

Patti et al.

References

Behrenfeld, M. J., O’Malley, R. T., Siegel, D. A., McClain, C. R., Sarmiento, J. L.,
Feldman, G. C., et al. (2006). Climate-driven trends in contemporary ocean
productivity. Nature 444 (7120), 752-755. doi: 10.1038/nature05317

Blanchard, J. L., Jennings, S., Holmes, R., Harle, J., Merino, G., Allen, J. L, et al.
(2012). Potential consequences of climate change for primary production and fish
production in large marine ecosystems. Philos. Trans. R. Soc Lond. B Biol. Sci. 367,
2979-2989. doi: 10.1098/rstb.2012.0231

Brander, K. M. (2007). Climate change and food security special feature: global
fish production and climate change. Proc. Natl. Acad. Sci. U.S.A. 104, 19 709-19
714. doi: 10.1073/pnas.0702059104

Copernicus Marine Service Information (2022a) Mediterranean Sea Surface
temperature cumulative trend map from observations reprocessing , (1993-2020).
Available at: https://marine.copernicus.eu/access-data/ocean-monitoring-
indicators/mediterranean-sea-surface-temperature-cumulative-trend-map.

Copernicus Marine Service Information (2022b) Mediterranean Sea
Chlorophyll-a trend map from observations reprocessing, (1993-2020). Available
at: https://marine.copernicus.eu/access-data/ocean-monitoring-indicators/
mediterranean-sea-chlorophyll-trend-map-observations.

Corrales, X., Coll, M., Ofir, E., Heymans, J. J., Steenbeek, J., Goren, M., et al.
(2018). Future scenarios of marine resources and ecosystem conditions in the
Eastern Mediterranean under the impacts of fishing, alien species and sea warming.
Sci. Rep. 8 (1), 14284. doi: 10.1038/s41598-018-32666-x

Frontiers in Marine Science

04

10.3389/fmars.2022.1059424

Heymans, J. J., Coll, M., Link, J. S., Mackinson, S., Steenbeek, J., Walters, C., et al.
(2016). Best practice in ecopath with ecosim food-web models for ecosystem-based
management. Ecol. Modell. 331, 173-184. doi: 10.1016/j.ecolmodel.2015.12.007

Juza, M., and Tintore, J. (2021). Multivariate Sub-regional ocean indicators in
the Mediterranean Sea: From event detection to climate change estimations. Front.
Mar. Sci 8:610589. doi: 10.3389/fmars.2021.610589

Patti, B., Guisande, C., Bonanno, A., Basilone, G., Cuttitta, A., and Mazzola, S.
(2010). Role of physical forcings and nutrient availability on the control of satellite-
based chlorophyll a concentration in the coastal upwelling area of the Sicilian
channel. Sci. Mar. 74 (3), 577-588. doi: 10.3989/scimar.2010.74n3577

Patti, B., Torri, M., and Cuttitta, A. (2020). General surface circulation controls
the interannual fluctuations of anchovy stock biomass in the central Mediterranean
Sea. Sci. Rep. 10 (1), 1554. doi: 10.1038/541598-020-58028-0

Pisano, A., Marullo, S., Artale, V., Falcini, F., Yang, C.,, Leonelli, F. E,, et al. (2020). New
evidence of Mediterranean climate change and variability from Sea surface temperature
observations. Remote Sens 12 (1), 132. doi: 10.3390/rs12010132

Schickele, A., Goberville, E., Leroy, B., Beaugrand, G., Hattab, T., Francour, P.,
et al. (2021). European Small pelagic fish distribution under global change
scenarios. Fish Fish 22 (1), 212-225. doi: 10.1111/faf.12515

Tzanatos, E., Raitsos, D. E., Triantafyllou, G., Somarakis, S., and Tsonis, A. A.
(2014). Indications of a climate effect on Mediterranean fisheries. Clim. Change 122
(1-2), 41-54. doi: 10.1007/s10584-013-0972-4

frontiersin.org


https://doi.org/10.1038/nature05317
https://doi.org/10.1098/rstb.2012.0231
https://doi.org/10.1073/pnas.0702059104
https://marine.copernicus.eu/access-data/ocean-monitoring-indicators/mediterranean-sea-surface-temperature-cumulative-trend-map
https://marine.copernicus.eu/access-data/ocean-monitoring-indicators/mediterranean-sea-surface-temperature-cumulative-trend-map
https://marine.copernicus.eu/access-data/ocean-monitoring-indicators/mediterranean-sea-chlorophyll-trend-map-observations
https://marine.copernicus.eu/access-data/ocean-monitoring-indicators/mediterranean-sea-chlorophyll-trend-map-observations
https://doi.org/10.1038/s41598-018-32666-x
https://doi.org/10.1016/j.ecolmodel.2015.12.007
https://doi.org/10.3389/fmars.2021.610589
https://doi.org/10.3989/scimar.2010.74n3577
https://doi.org/10.1038/s41598-020-58028-0
https://doi.org/10.3390/rs12010132
https://doi.org/10.1111/faf.12515
https://doi.org/10.1007/s10584-013-0972-4
https://doi.org/10.3389/fmars.2022.1059424
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

	Editorial: Impacts of environmental variability related to climate change on biological resources in the Mediterranean
	Introduction
	Variability in hydrological and biogeochemical features
	Hydrological pattern and species&#146;distribution
	Effects of climate change and fisheries on species ecology
	Conclusions
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


