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Abstract

Reservoirs are important impounded water bodies
that serve multiple primary objectives like irrigation
and power generation besides supporting other
economic activities like fisheries and tourism. This
communication discusses a governability assess-
ment framework that can be used to assess and
understand the various competing systems in a
reservoir to achieve better management strategies
for sustained fisheries. Fisheries is often an ancillary
benefit activity in reservoirs and the agencies
controlling fisheries are often dependent on other
actors for its regulation. Decisions by the owner
Departments have an impact on fishing activities
and management of fishery is thus complex, and
synergy between the agencies is primary factor for
better management that supports livelihoods, which
can be complimented with technical solutions to
fishery related issues. The two steps in a four step
assessment framework adapted is being discussed
where the fisheries governance problems in reser-
voirs and the system properties- system to be
governed; governing system and governing interac-
tions, are presented.
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Introduction

Reservoirs in India are impoundments due to
construction of dams ‘on a river, stream or any water
course’ mainly for hydro-electric or irrigation

projects and are classified as small (<1000 ha),
medium (1000 to 5000 ha) and large (> 5000 ha)
(Sugunan, 1995). Further small reservoirs are also
classified as Category A (40-200 ha) and Category
B (201-1000 ha) (NFDB).  India has 19134 small
reservoirs with a total water surface area of 1485557
ha, 180 medium reservoirs with total water spread
of 5, 27,541 and 56 big reservoirs with total water
spread of 11, 40,268 ha.  Fisheries happen to be one
of the several incidental benefits that accrue from
reservoirs, the other being flood control, navigation,
and water supply, fisheries, salinity and pollution
control etc.

While the main purpose of reservoirs was not
fisheries, it is an important activity which, however,
depends on geo-climatic as well as topographic and
physiographic factors of the reservoir. Productivity
of reservoirs has seen wide variation with species
being introduced ones like craps or small quantities
of native species. The fish productivity in reservoirs
has increased from 50 kgha-1 for small, 12 kgha-1 for
medium and 11.4 kgha-1 for big reservoirs (Sugunan,
1995) to 190 kgha-1 for small, 98 kgha-1 for medium
and 34 kgha-1 for big (CIFRI, 2021). The potential
average annual productivity has been estimated at
500 kgha-1 for small reservoirs; 200 kgha-1 for
medium reservoirs and 100-150 kgha-1 from the
large reservoirs.

In this paper we look at the reservoirs using a
governance assessment framework and look at how
fisheries are situated in this context. We have
selected one small and one medium reservoir in two
southern states of the country. The small reservoir,
Aliyar, from Tamil Nadu state, which has the largest
number of reservoirs in the country and the medium
reservoir, Malampuzha, from Kerala state which a
leading fish producing state is.



Materials and Methods

Governance is dynamic and involves several dimen-
sions like authority, decision-making and account-
ability, and the system is supposed to ensure overall
effectiveness of the entity and is subtle and may not
be easily observable. Management is a part of
governance which also has to consider other
dimensions. We have based this study on the
governability assessment framework by
Chuenpagdee & Jentoft (2013), which was devel-
oped for fisheries and coastal systems. They have
postulated a four step process in the framework,
where step 1 looks at the fisheries governance
problem; step 2 examines the system properties, step
3 and 4 looks at the features of and measures the
governance systems and governing interactions.

The first two steps of the framework have been used
in this communication to understand the fisheries
governance in reservoirs in India. In step 1, we try
to identify the fisheries governance problems, and
in step 2, the system properties that are important
factors in the ‘governance problem’ are discussed,
which includes the system to be governed (both
natural and socio-economic), the governing system
and the governing interactions.

Step 1 analyses the ‘fisheries governance problems’.
Fisheries activities in reservoirs are managed by the
State Department of Fisheries and all interventions
are by this line department, and issues maybe
technical or managerial. In step 2, we examine the
system properties. This includes the ‘system to be
governed’ which has a natural and a socio-economic
dimension. The natural system includes the fishery
per se and the socio-economic system includes the
human dimension of the fishery as fishing rights in
several reservoirs are leased out to groups or
individuals. The next aspect looked at is the
‘governing system’ as fisheries has been an impor-
tant spin off of the construction of dams which have
major uses like irrigation and power generation and
minor ones like tourism and fisheries. ‘Governing
interactions’ is the last system property being
examined as dams were constructed over rivers to
serve multiple development goals and technically
dams and reservoirs have multiple agencies as
governing stakeholders.

Two reservoirs have been selected for the study, a
medium reservoir, Malampuzha in Palakkad district
of Kerala state in the South West of India and a small
reservoir, Aliyar, in Coimbatore district in Tamil

Nadu state in the South East of the country.
Malampuzha reservoir, situated in Palakkad district
of Kerala, impounds the Malampuzha river, which
is a tributary of the Bharathappuzha. The dam is a
multi-purpose one for irrigating agricultural lands,
power generation for industrial and household use,
providing drinking water etc. and is the largest
irrigation dam in the state of Kerala (IDRB, 2019).
The Aliyar situated in Coimbatore district is a two
stage structure, with an Upper Aliyar (Aliyar power
house) and a lower Aliyar (Aliyar mini power
house), the Upper being primarily for power pro-
duction and the Lower used for irrigation, besides
power generation (https://www.tangedco.gov.in/
hydrokadam.html#aliyar). Both the reservoirs sup-
port fishing activities.

Results and Discussion

The ‘fisheries governance problems’ have some
degree of similarity in reservoirs across the country.
The fisheries activities are controlled and managed
by Department of Fisheries of the respective states.
The line department carries out periodic stocking,
issues fishing licenses and controls the procurement
and marketing which is carried out under its aegis.
The fishers (individuals or groups) have no involve-
ment in any of the above processes. Licenses are
most likely linked to stocking and fishing is not
open access. There is seldom any other technical
intervention by the Department. Fishing in the
reservoirs in both cases are still carried out using
primitive techniques, for which technical solutions
are available but have been sporadically imple-
mented without any follow up schemes or
programmes.  Women are excluded from fishing or
marketing activities in Malampuzha though in
Aliyar the fishing activity is carried out by husband-
wife teams. Despite stocking, production continues
to be sub-optimal in reservoirs in the country. The
lack of studies on the bottom and column topogra-
phy that can assist fisheries management may be a
reason for this, though such assessments have been
carried out for sedimentation (CWC, 2019). Loss of
fingerlings to natural predators is also commonly
noticed. Cage culture as an option has been recently
introduced and is being piloted in both the states.
This could help in increasing productivity of
fisheries in the reservoirs as there is better control
on the stocked fish. Technological options are now
available with different material and types of cages
(Das et al., 2009). Fishing per se is drudgery filled
mainly due to fishing methods being used, air-filled
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tyre tubes for floatation in Malampuzha and
bamboo coracles in Aliyar.

An assessment of the ‘natural system’ shows that
the fishery in reservoirs is based primarily on
stocking with the species being fast growing carps.
There are also some native species which are
grouped under ‘others’ in the catch statistics. In
Malampuzha, fingerlings are purchased on tender
basis from authorized agents and introduced post
monsoon. A seed farm of the Fisheries Department
supplements  fingerling stock and the gap also is
filled by sourcing form hatcheries in states like
Andhra Pradesh. Carps, tilapia, giant freshwater
prawns, pearl spot, cat fish are the major species
contributing to the production. The peak season for
fishing is January – February and June – September,
the catch from Malampuzha varied from 2.03 to
24.29 kg unit-1 day-1. However over the last few
years the total production has been falling from
47000 kg in 2014-15 to 37000 kg in 2016-17.
Constraints faced in fishing include high wind
speeds making fishing challenging.  There is also a
difficulty in fishing also when water is released
through sluice gates, as part of regulating water
levels.

In Aliyar, as in Malampuzha, the fishery is mainly
constituted of carps. Stocking is done by releasing
fingerlings of 7 to 8 cm into the reservoir to be
harvested upon reaching the marketable size of 1 kg
(in about 6 months after stocking). The fries were
earlier procured for stocking from another reservoir
in the state, Bhavanisagar and reared in nursery
tanks. At present, a fish seed farm is located at the
dam site which is operated by the TNFDC (Tamil
Nadu Fisheries Development Corporation) which
meets the stocking requirements now (https://
www.fisheries.tn.gov.in/TNFDC).

The ‘socio-economic system’ is related to the fishers
and their livelihood. In Malampuzha, fishermen are
organized under SHGs and fishing is done by 8
groups (a total of 114 fishermen, 80 of whom are
active). Only men go fishing, which is carried out
without any craft. They tie an inflated rubber tube
around their waists which allow them to remain
afloat while paddling through the reservoir (Pravin
et al., 2014), where they set gillnets ranging from 32
mm to 300 mm mesh sizes (about 14 different
meshes are used depending on the size of the fishes
to be harvested). Fish that are caught are deposited
in plastic bags that are carried along. This severely

restricts the volume of fish that can be brought
ashore. Two types of nets are used; one which is
operated in upper water column and the gear is
usually fabricated with nylon multifilament with
thermocol pieces as floats and having no sinkers,
which the fishermen refer to as ‘net’. The other is
operated in the lower water column and is called
‘uduvala’ locally and is made of nylon monofilament
and has plastic floats and lead sinkers. Costs of gear
vary from INR 5000-6000. The fishermen usually set
their gear at about 3 pm in the afternoon working
for about 2 to 3 h and haul the gear between 5 and
6.30 am the next day. Most fishermen stay within
1 to 3 kms from the dam site and access the reservoir
on foot. Small indigenous varieties are caught in
gear with mesh sizes of 32 and 36 mm. A perennial
issue with fishing in reservoirs is the occurrence of
tree stumps which tend to damage gear. The smaller
mesh sized gears are usually operated in the upper
water columns and so have less chances of getting
damaged. Fishermen ‘sell’ their catch to the sale
counter which is managed by the Department of
Fisheries. The fish caught is procured by the
Department of Fisheries at fixed prices. For example
rohu is priced at Rs. 120, mrigal and catla at Rs. 100,
tilapia at Rs. 150. The indigenous pearl spot fetches
Rs. 350. Small native species fetch an average 80-100
per kg. To reach the sales counter fishermen either
walk or use a bike. Sometimes a group of fishermen
get together and hire a mini-van. About 25% of the
sales revenue goes to the Department of Fisheries,
which uses the funds to source fingerlings for
stocking the reservoir and to run the sales counter.
Consumers, who include local traders, buy the fish
directly from the counter. Local traders then sell this
in peripheral areas and the marketing chain may
extend anywhere from 7 kms (Palakkad town) to 32
km (Alathur) away.

There are ten fishing units operating in Aliyar
reservoir. Each unit is a husband and wife team and
they fish using coracles and multi-filament gill nets
of size ranging from 120 to 210 mm mesh size for
harvesting IMCs and other species like tilapia and
barbs in the reservoir. All the fishers are migrants
from villages in Salem (about 220 kms away) and
Erode districts (about 150 kms away). They have
been fishing in the reservoir for the past 30-35 years
and are all from the fishermen community. Living
in make shift dwellings around the reservoir a
majority of the fishermen are above 50 years of age
with minimum levels of education. These fishers
enjoy exclusive fishing rights at Aliyar and operate
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under the control of TNFDC (Tamil Nadu Fisheries
Development Corporation). Fishing crafts are bam-
boo and, of late, FRP coracles and gear are nylon
monofilament gillnets of various mesh sizes ranging
from 110 to 300 mm. Mesh size of 300 mm is used
when the water level is full during September-
October months and smaller mesh sizes like 55-60
mm are also used occasionally to catch native fishes
during the rains. Fish catch varies between 10 kg to
20 kg per fishing unit and the family income varied
from Rs.800 to Rs.1600 per day (Gowsalya et al.,
2020). The gear is set by about 6 pm in the evening
(starting 4 pm) and retrieved the next day at about
6-8 am. For the past decades the fish productivity
in this reservoir has been about 100 kg / ha/ year,
and to increase unit productivity floating cages have
been piloted. The oars of the coracles are deposited
at the TNFDC office and collected daily when
fishing commences. This is one way for the TNFDC
to keep track of the fishing activity, along with
maintaining a record of the daily catches. The sales
counter at TNFDC is open to the customers from 10-
11 am every morning and the fishers help in
cleaning the fish that has been sold. The price of the
fish and share of fishermen are fixed by the TNFDC
based on grading of fishes. The total revenue is
shared by the Fishermen and TNFDC in a 6:4 ratio.
The local consumer demand of fresh reservoir fish
is met through TNFDC sales outlet and the unsold
catch is sent to the places like Pollachi, Tirupur and
Coimbatore outlets of the TNFDC. The Corporation
also provides credit for the purchase of gear and for
their repair and maintenance and for maintenance
of coracle. This is generally adjusted against their
daily catch revenues. The socio-economic conditions
of the fishers however continue to be poor
(Chandrasekar et al., 2020).

Though the contribution of reservoirs to the
fisheries production of the country is still not very
significant, there is still a lot of potential. An
assessment of the ‘governing systems’ of the
reservoirs for fisheries is important to evolve
policies for bringing in further improvement in fish
production and also positively impact the liveli-
hoods of reservoir dependent fisher families. Several
fishery management systems have been observed in
reservoirs (Sugunan & Sinha, 2000) from private
ownership to completely state managed, basically
with reference to the leasing policies – either to
private individuals or to groups or cooperatives.
The reservoir fisheries activities examined in this
study, are managed by the respective State Fisheries

Departments. This is done either directly by the
Department as in the case of Malampuzha or
through another body under the Department as was
seen in Aliyar (the TNFDC). The state governance
structure generally is top-down and all decisions
regarding management are taken at the top levels,
which included sourcing of seed/ fingerlings,
stocking the reservoir, issuing licenses to fish, and
controlling marketing activities. The actual fishers
are decision-takers with no control either over the
resource they harvest or the catch they sell. Though
the stated fundamental objective of the Department
of Fisheries is to see that fish production from
reservoirs is increased, the only strategy so far has
been the annual stocking. That the dependent fishers
have not really benefited much is also evident from
the fact that there has been no much change in their
socio-economic status over the years. In Malampuzha
the system to allocate the fishing rights to the local
cooperative society has been practiced from almost
the very beginning and all fishers are members of
the local SC/ST Fishermen Cooperative Society. In
Aliyar, till about 2014, the fishing was done directly
by the licensed fishing units under the control of
TNFDC, after which for a few years annual fishing
rights were leased to a private party (through
tender) who had to do the management including
stocking. This was later repealed and the manage-
ment is back with the TNFDC.

‘Governing interactions are also complex in reser-
voirs. The dam structure is generally under the
Public Work’s Departments (PWD) of the states.
They are responsible for overseeing construction
and look after maintenance of the dams and are the
main focal point with which other departments
work in tandem. The irrigation related activities are
taken care of by the Irrigation Departments and the
energy related activities like power generation and
supply, by the Electricity Department (or Boards).
There is also a central agency Central Water
Commission under the Department of Water Re-
sources, River Development and Ganga Rejuvena-
tion, Ministry of Jal Shakti of the Government of
India that carries out reservoir monitoring and
updates on its website information on the storage
status of the reservoirs.

The dam owner in Malampuzha is the Irrigation
Department, Government of Kerala, and ‘is respon-
sible for all dam operation and maintenance’,
including preparedness and emergencies and has a
plan including land, recreation, fish and wildlife
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(O & M Mannual for Malampuzha Dam, 2019). In
the case of Aliyar, the dam (and reservoir) is with
the Tamil Nadu Public Works Department, Water
Resources Organisation, Government of Tamil Nadu,
which owns 85 dams and reservoirs in the state.
There are 38 other dams which are under the Tamil
Nadu Electricity Board, the waters of which also
flows into the reservoirs managed by the irrigations
department (like the Aliyar system which has two
dams).  Based on the river basins, four regions were
formed and the Aliyar reservoir is under the control
of the Chief Engineer, WRO, PWD, Pollachi Region,
Coimbatore.  Besides this there are five functional
units to undertake special activities like plan
formulation, data, design research and construction
support, operation and maintenance etc. Fisheries in
Malampuzha is per se dependent on the decisions
of the power and irrigation sectors as far as when
fishing is allowed, though fisheries is mentioned as
one of the purposes of the reservoir but are managed
by the Department of Fisheries. In Aliyar the
management of fisheries rests with the TNFDC.

Fisheries are one of the several ancillary economic
and livelihood activities in a reservoir which has
multiple stakeholders and multiple control points.
While the owners of the dams control all operation
and management, fisheries itself is controlled by the
fisheries departments (either directly as in the case
of Malampuzha or through the TNFDC as in Aliyar).
Since the main purpose of both the reservoirs
studied is irrigation, it is the agricultural calendar
that decides the regulation of water in the reservoirs.
In cases where there is a potential risk, like when
there is heavy rainfall warranting opening of the
sluice gates, fisheries activities may cede altogether.
In effect fisheries activities should in no way impede
the other activities in the reservoir. Especially since
the fisheries in reservoir depends heavily on stocked
species, sudden action by the PWD to open the dam
gates in case of flood threat, leads to escapement of
stocked carps which affects the catch severely.

Though immense potential exists for increasing fish
production this has not been possible mainly
because of these factors. In addition, waters im-
pounded in reservoirs are often in areas which have
been forest lands or areas which have been
residential like villages. Stumps and remnants of the
structures below often pose impediments on the use
of fishing gear like gill nets, which have been
introduced, in reservoirs. This can reduce the
productivity of reservoirs even though stocking is

done. Stocking is undertaken by the department of
fisheries of the respective states. Though some
control on fishing happens through licensing/
permissions, poaching is a perennial problem along
with loss due to natural predators. The policy on
fishing implements is in variance too in different
reservoirs as observed, where in Malampuzha
fishing boats are not allowed to be operated and in
Aliyar they are still operating traditional coracles.
The socio-economic conditions of the fishers in these
reservoirs have also been low even though they have
been fishing for decades. That the governance
system is complex is clear and so will require a fine
balancing act to get the point across. The limits of
governability can be a pointer in the adjustment to
make (Chuenpagdee & Jentoft, 2009) and so once we
realize that fisheries development is restricted by
the issues in governance ways may be found on how
that the department needs to be proactive in
leveraging with the other stakeholders in pressing
for the cause of fisheries development and increased
fish production in reservoirs in the country. Several
studies on how the yield from reservoirs can be
increased have been carried out, however as we
have seen the major factor seems to be governance
and not requirement of technical solutions, and a
more holistic approach is required for reservoir
fisheries to be really effective and contribute to
enhanced fish production as well as improve
livelihoods of people dependent on it.

Acknowledgements

The authors wish to thank Director, ICAR-Central
Institute of Fisheries Technology, Cochin, India for
permission to publish this paper. The cooperation of
fishermen and Department officials from Malampuzha
and Aliyar are gratefully acknowledged.

References

Chandrasekar, V., Geethalakshmi, V. and Gopal, N. (2020)
Livelihood Security in small Reservoirs–Case study of
Aliyar (Tamil Nadu). Fish. Technol. 57: 213-220

Chuenpagdee, R. and Jentoft, S. (2013) Assessing
Governability – What’s Next in Governability of
Fisheries and Aquaculture: Theory and Applications
(Bavinck, M., Chuenpagdee, R., Jentoft, S and Kooiman,
J., Eds.), MARE Publication Series 7, DOI 10.1007/978-
94-007-6107-0_18, © Springer Science+Business Media
Dordrecht. pp 335-349

Chuenpagdee, R. and Jentoft, S. (2009) Governability
Assessment for Fisheries and coastal Systems: A
Reality Check. J. Hum. Ecol. 37: 109-120

Gopal, Chandrasekar and Geethalakshmi 126

© 2021 Society of Fisheries Technologists (India)  Fishery Technology 58 : 122-127



CIFRI (2021) Strategic Plan for Inland Open Water
Fishereis Development under PMMSY, ICAR-CIFRI,
Barrackpore, Kolkata

CWC (2019) Central Water Commission. Handbook for
Assessing and Managing Reservoir Sedimentation,
Doc. No. CDSO_GUD_DS_04_v1.0,  Ministry of Water
Resources River Development & Ganga Rejuvenation
Government of India. 306p

Das, A. K., Vass, K. K., Shrivastava, N. P. and Katiha, P.
K. (2009) Cage Culture in Reservoirs in India. (A
Handbook) World Fish Center Technical Manual No.
1948. The WorldFish Center, Penang, Malaysia. 24 p

Gowsalya, T., V. Kanaga and Mohamed Faizullah, M.
(2020) Analysis of Fish Production Status and
Marketing Structure in Aliyar Reservoir, Tamil Nadu.
Indian J. Anim. Res. (54): 1159-1164

IDRB (2019) Emergency Action Plan for Malampuzha
Dam. State Project Management Unit, Kerala IDRB,
Kerala. 156p. http://www.irrigation.kerala.gov.in/im-
ages/actionplan/Draft-EAP-Malampuzha-Dam-
Final.pdf

O & M Manual for Malampuzha Dam (2019) Operation
and Maintenance Manual Malampuzha Dam http://
www.irrigation.kerala.gov.in/images/ommanual/
Malampuzha-O&M.pdf

Pravin, P., Remesan, M. P., Thomas, S. N., Baiju, M.,
Meenakumari, B. (2014) Fishing craft and gear in
reservoirs of Kerala p.126+xiv

Sugunan, V. V. (1995) Reservoir fisheries of India. FAO
Fisheries Technical Paper. No. 345. Rome, FAO. 423
p. Retrieved from http://www.fao.org/3/v5930e/
v5930e01.htm

Governability Assessment Framework as a Tool for Fisheries Management 127

© 2021 Society of Fisheries Technologists (India)  Fishery Technology 58 : 122-127



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


