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Background 

Vendace (Coregonus albula L.) fry from Bassenthwaite Lake, Cumbria, were introduced to 
Loch Earn, Perthshire, in spring 1989. There was no subsequent evidence of vendace 
having established a population in Loch Earn until a single specimen was caught by an 
angler in 2005. In 2007 an extensive netting and echosounding survey was undertaken for 
SNH as part of the Species Action Framework programme but no vendace were found. 
However, another vendace was taken by an angler in 2012. Further investigation into the 
presence of vendace was required by SNH to verify the presence of vendace at Loch Earn, 
in order to inform the Habitats Directive Article 17 reporting process, and it is the results of 
this survey that are presented here. 
 
Main findings 

 A single vendace was collected during a netting survey in late November 2016. This 
result confirms the presence of a self-sustaining vendace population in Loch Earn, albeit 
that the population is likely to be small. 
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1. LOCH EARN SURVEY 

1.1 Introduction 

1.1.1 Vendace 

In the British Isles the freshwater fish species vendace (Coregonus albula L.) has been 
known to occur in only four lakes. Two of these are in Scotland, the Castle and Mill Lochs in 
Dumfriesshire and two are in England, Bassenthwaite Lake and Derwent Water in Cumbria. 
 
In Castle Loch vendace became extinct early in the 20th century shortly after a new sewage 
works was opened in 1911. In Mill Loch the presence of vendace was confirmed in the 
1960s by Maitland (1966) but by the late 1970s they could not be found and are extinct there 
now, most probably due to increasing eutrophication and the introduction of other, locally 
non-native, fish species. 
 
The vendace populations in Bassenthwaite Lake and Derwent Water have been monitored 
by gill netting and hydroacoustics since 1995 and 1998 respectively (Winfield et al., 2016). 
Vendace numbers had declined significantly in Bassenthwaite Lake in recent decades and 
between 2000 and 2012 no vendace were recorded in any of the surveys carried out at that 
site. The probable reasons for their apparent loss were considered to be eutrophication, 
sedimentation and introductions of coarse fish species. However, in 2013 a single vendace 
was captured during routine survey and, in 2014, two more were recorded. The origin of the 
vendace captured since 2013 fish is uncertain, as is the present status of vendace at that 
site (Winfield et al., 2017). Vendace in Derwent Water have been recorded consistently each 
year and their status there is considered to be favourable (Winfield et al., 2016). It is thought 
that Derwent Water may be the only remaining indigenous vendace population in Great 
Britain. 
 
Within its European distribution, vendace can occur in lakes of varying sizes. A water depth 
is required which is sufficient to give freedom from summer heat stress (which will vary with 
location) and refuge from competition and predation from other fish species such as pike 
Esox lucius (L.), perch Perca fluviatilis (L.), roach Rutilus rutilus (L.) and ruffe 
Gymnocephalus cernuus (L.). The size of vendace populations can show significant inter-
annual variability and are known to fluctuate greatly over time, the reasons for which are 
uncertain. 
 
1.1.2 Vendace in Loch Earn 

By the 1980s, the vendace was the rarest freshwater fish in Great Britain with breeding 
populations in only Bassenthwaite Lake and Derwent Water. Concern over the future status 
of the vendace in Bassenthwaite Lake arose due to pressures from increasing eutrophication 
and introductions of coarse fish species. In response to these concerns, a vendace 
conservation and restoration programme was initiated by the Nature Conservancy Council in 
1986 as part of a more general programme on the conservation of threatened native fish in 
Great Britain (Maitland & Lyle, 1990, 1991, 1992; Lyle & Maitland, 1992). 
 
The first conservation action taken for vendace was to establish a conservation refuge site 
for the Bassenthwaite Lake population, whilst at the same time re-establish this species in 
Scotland. In December 1988 fertilised vendace eggs were collected from Bassenthwaite 
Lake and incubated in custom-made hatcheries in Scotland with the intention of introducing 
this species to suitable receptor sites (Maitland & Lyle, 1990).  There was no formal 
provision at that time for an introduction site selection process and in the spring of 1989 
8,379 unfed fry hatched from these eggs were introduced to Loch Earn in Perthshire. Loch 
Earn is one of the larger Scottish lochs with a surface area of 1,013 ha, a maximum depth of 
87.5 m and a mean depth of 42.0 m (Murray & Pullar, 1910). It has a length of 10.4 km and 
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an average width of about 1 km (see Figures 1 & 2). While no specific surveys were initiated 
for vendace in Loch Earn subsequent to their introduction, other netting surveys for 
unrelated projects (e.g. Alexander & Adams, 2000; A. Walker, personal communication; S. 
Wallace, personal communication) did not record vendace and it was assumed that this 
species had not established there. However, in 2005 a single vendace was reported to have 
been captured by an angler at Loch Earn. An account of this episode is given by Maitland et 
al. (2011) and is reproduced below: 
 
“In October 2006 Alisdair MacDonald and Stuart Wallace of the Fisheries Research Services 
Fish Health Inspectorate [FRSFHI], Aberdeen, were carrying out a disease survey of wild 
fish from Loch Earn. Alex Murray from the Drummond Estates Fishery there passed on a 
frozen fish that had been reportedly caught by an angler on the loch the previous year. That 
the fish had been caught on Loch Earn was felt to be reliable and at the time it was thought 
the fish might be a powan Coregonus lavaretus. The fish was kept frozen at the FRS 
Freshwater Laboratory, Pitlochry, until it was examined by Ross Gardiner in April 2007 after 
which it was passed to Peter Maitland who confirmed its identification as a vendace. 
 
The fish was 234 mm fork length (264 mm total length) and 129.8 g in weight. There was a 
separate note with the fish which says “John Nicol, Canon Bryne Glebe, Kirkcaldy 01592 
261828. Powan? Caught Mid-July 2005 on Loch Earn near to the south Loch Earn Caravan 
Park. Fish took in about 10 feet of water on a Kate McLaren fly.” 
  
Almost certainly this fish is a descendent of fry from Bassenthwaite Vendace fry put there in 
the spring of 1989, as reported by Maitland & Lyle (1990). 
  
The specimen was aged from scales as being 5+ which meant that it could not be one of the 
original fry, indicating that the original stock had bred and indeed probably gone through 
several generations. Thus it seemed likely that there may be an established population in 
Loch Earn.” 
 
As a result of this positive identification, Scottish Natural Heritage commissioned a netting 
and hydroacoustic survey in 2007 specifically to search for vendace in Loch Earn (Maitland 
et al., 2011). This survey was carried out between 3-7 September 2007 and included netting 
at some 20 sites and 10 day-time plus 10 night-time hydroacoustic transects throughout the 
loch. Despite the high coverage of this survey no vendace were detected. This survey is fully 
reported by Maitland et al. (2011) and concludes with the following statements: 
 
“ no Vendace were caught during this study. However, one of the main objectives of the 
project was to determine the status of Vendace in Loch Earn, and it is reasonable to assume 
– from the results of both hydroacoustics and extensive gill netting – that the population, if 
indeed present at all (see below), is small.  
 
The 1989 introduction was carried out near the start of a 5-year Nature Conservancy Council 
contract to work on freshwater fish conservation. This was the first time that any proper 
attention had been paid to the status and conservation needs of this group of vertebrates in 
Britain. It became clear very quickly that the stock of Vendace in Bassenthwaite Lake was 
declining (and is probably now extinct) and so, with the availability of a successful hatch of 
Bassenthwaite eggs, a decision was taken to introduce fry to Loch Earn as a suitable habitat 
whose outflow leads to no other standing water. Guidelines for fish translocations (Maitland 
& Lyle 1992) had not yet been developed; these would now rule out Loch Earn. Similarly, 
past introductions by others elsewhere in Scotland (DAFS 1975, 1978) would now be 
unacceptable”. 
 
In 2012 Alex Murray (Drummond Estates) reported (personal communication) that another 
vendace had been taken by an angler on 23rd May that year. This fish had been foul hooked 
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at the east end of the loch (the 2005 vendace was reported to have been caught at the 
western end). Scottish Natural Heritage therefore commissioned a further, netting only 
survey, for vendace in Loch Earn to be carried out in 2016 and that survey is the subject of 
this report. 
 
1.1.3 Environmental DNA (eDNA) monitoring 

The fish sampling programme was also able to support an SNH-funded PhD project which is 
attempting to develop novel eDNA survey techniques to detect rare fish in large water 
bodies. This work was conducted at Loch Earn by Bernd Haenfling, Cristina Di Muri and 
Lynsey Harper from the University of Hull. The sampling for fish conducted at Loch Earn will 
provide an opportunity to test the efficacy of eDNA as a monitoring tool for vendace (and 
Arctic charr Salvelinus alpinus (L.)) against more traditional sampling techniques.  
 
1.2 Objective 

The objective of the netting survey at Loch Earn was simply to try and establish if vendace 
are present within Loch Earn.  
 
1.3 Methods 

The earlier survey for vendace in September 2007 (Maitland et al., 2011) failed to find 
vendace but, because it was conducted during the summer months, it was necessary to 
sample the full range of inshore and offshore habitats of Loch Earn. The present netting 
survey adopted an alternative approach and was carried out between the 27th and 29th 
November 2016. This is slightly earlier than the expected vendace spawning period (early 
December) but coincides with the period when vendace would be congregating at or lying off 
potential spawning grounds. This approach should, therefore, greatly reduce the area of the 
loch and volume of water to be searched and increase the probability of vendace capture. 
Further to this, the temporal netting approach presumed that, at this late time of year, other 
fish species (such as brown trout Salmo trutta (L.)) should have begun their upstream 
migrations to spawn and been virtually absent from the survey area. Similarly, by this time 
Arctic charr were expected to have spawned and returned to deep water in the loch. Loch 
Earn is a busy tourist area for water sports and shoreline activities, so winter time near-shore 
netting would also be less at risk from interference at this time.  
 
The gill nets used were single mesh monofilament benthic nets set onto the loch bed and 
comprised of a range of net mesh sizes specifically for catching vendace. The mesh sizes 
were knot-to-knot 18.5mm, 22mm and 25mm and these configurations have been used 
successfully to catch vendace in Derwent Water and elsewhere. Two sets of three nets, one 
of each mesh, were used throughout the survey. Both sets were 30m long, with one set 
being 1.5m deep, and the other 3m deep. 
 
The nets were set from a powered boat, the dates and times of setting and lifting were 
noted, the water depths at each end of the net are recorded (using a Plastimo Ecotest II 
hand-held sonar) and the National Grid References of the net ends recorded (using a 
Garmin 60Sx GPS). These data are presented in Table 1. The identification of potential 
netting locations were informed by the vendace spawning substrate methodology developed 
by Coyle & Adams (2011). Nets were set in late afternoon and lifted the next morning and 
fish catches recorded by numbers and species. All nets were set at off-shore locations in 
areas where likely vendace spawning habitat was present.  
 
Weather forecasts predicted calm conditions but with a west wind starting on the 30th 
November. Consequently, netting sites at the east end of the loch were sampled first. The 
loch level was low and the majority of potential spawning gravels were exposed leaving a 
relatively narrow band submerged. The first nets deployed at each site were set from the 
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lower edge of this gravel band, extending out into deeper water. An option of deeper net 
settings was available for use later, if required. 
 
Fish processing took place in the field. These included the taking of specimen photographs, 
scale samples (taken for aging) and tissue samples (for genetic study). All of the fish 
captured during the study have been stored, frozen, for further analysis if necessary. 
 
Six nets were set out on the 27th November and lifted on the 28th, four of these nets were set 
out again on the 28th and lifted on the 29th. Details of the nets used are also given in Table 1 
and their locations are shown in Figure 2. 
 
1.4 Results  

1.4.1 Gill netting 

The total catch from the gill netting programme was 186 brown trout, 21 Arctic charr and 1 
vendace. Catch details for each net are given in Table 1. The high number of brown trout 
taken was unexpected since many were pre-spawning adults and it was assumed that by the 
end of November they would have left the loch and entered their spawning streams. 
However local anglers informed us that the water flow in the loch tributaries had been too 
low to enable the trout to run upstream and that spawning had been delayed. Subsequent 
reports indicate that the trout spawning migration did not start until the 9th December 
following the first significant rainfall. Similarly, the Arctic charr caught during the survey were 
almost ripe adults. Arctic charr spawn in similar habitats to vendace. This was unexpected 
since most (but not all) Scottish Arctic charr populations spawn in October and this suggests 
that, either their spawning had been delayed, or that the Loch Earn Arctic charr normally 
spawn at this later date. Surface water temperature at the time of netting was 7.6oC. 
 
A single vendace was caught by net E2 (Table 1). This fish was a ripe male and confirms 
that a vendace population does exist in Loch Earn. It also confirms that their spawning 
period is similar to that of the Cumbrian vendace populations. The fact that no other vendace 
were caught in the other nine nets set in similar habitats may be because they were 
congregating further off shore and the main spawning period was yet to occur. The vendace 
captured during the survey had a fork length of 209mm (Figure 3) and scale reading 
indicated that the fish was 5+ years old. 
 
No further netting was undertaken since the presence of vendace was verified, and the 
cessation of gill netting effort also reduced the potential by-catch of pre-spawning adult 
brown trout and Arctic charr.  
 
1.4.2 Environmental DNA (eDNA) monitoring 

At the time of writing there are as yet no results from the eDNA work by the University of 
Hull. This will be presented as part of a larger PhD submission. 
 
1.5 Conclusions 

Although only a single vendace specimen was collected by the short netting programme at 
Loch Earn this result does show that: 1) a population of vendace has established there; and 
2) this has been sustained over several generations since 1989. Although this survey does 
not provide for a robust analysis of vendace population size, the very low catch rate 
compared with brown trout and Arctic charr, the absence of any record in the 2007 survey 
and the low number of reports from other sources suggests that the population of vendace in 
Loch Earn is not large.  
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This study, whilst not quantitative, did not find evidence that vendace were seriously 
impacting upon the Arctic charr in Loch Earn. Arctic charr in spawning condition were 
captured at seven of the ten sites netted suggesting that the population is healthy and 
robust. However, a regular (possibly five-year) survey programme should be established to 
monitor the status of vendace in Loch Earn and inform possible interactions with other fish 
species. Innovative approaches, such as the stable isotope methodology used by Harrod 
(2011) to identify trophic interactions in Loch Earn during the 2007 survey may be usefully 
repeated in future years if vendace numbers increase. 
 
As it is unlikely that vendace can be removed from Loch Earn, consideration should be given 
to the provision of a robust assessment of the genetic status of Arctic charr in Loch Earn in 
relation to neighbouring populations, and in a wider national context. Consideration should 
also be given to identifying suitable receptor sites which may act as a conservation refuge of 
Arctic charr. However, site selection must be informed by the requirements set out in The 
Scottish Code for Conservation Translocations (NSRF, 2014a) and Best Practice Guidelines 
for Conservation Translocations in Scotland (NSRF, 2014b). These are, themselves, 
informed by the current IUCN guidelines for reintroductions and other conservation 
translocations (IUCN/SSC, 2013).  
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3. FIGURES 

 

 

Figure 1. Loch Earn looking east. Photo A. Lyle 
 

 



 

8  

N

1 km

100

250

200

50

LOCH EARN

Bathymetric contours 
are in feet.

Gill net locations

E1

E2

E3

E4

E5

E6

E7
E8

E9

E10

 
Figure 2. A map of Loch Earn showing depth contours in feet (Murray and Pullar 1910) and 
gill net locations (see also Table 1 for netting details). 
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Figure 3. The single vendace collected at Loch Earn. This fish is a male, 209 mm fork length, 
aged 5+ years. 
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4. TABLES 

Table 1. Details of the netting programme and fish catches at Loch Earn on 27 – 29 November 2016.  
 

 

 Net 

Mesh 
size 
(mm) 

Net 
size 
(m) 

Depth 
(m) 

Depth 
(m) NGR1 NGR2 

Date 
(IN) 

Time 
(IN) 

Date 
(OUT) 

Time 
(OUT) b.trout A. charr vendace 

E1 25.0 30x1.5 1.9 7.2 NN6512724334 NN6512824334 27-Nov 15.05 28-Nov 11.10 15 7 0 

E2 25.0 30x3.0 5.8 5.0 NN6696124487 NN6693424496 27-Nov 15.20 28-Nov 10.20 19 1 1 

E3 18.5 30x1.5 2.3 5.2 NN6849124034 NN6850824046 27-Nov 15.40 28-Nov 10.30 33 1 0 

E4 22.0 30x3.0 3.1 9.1 NN6801624006 NN6804224019 27-Nov 15.45 28-Nov 10.40 39 1 0 

E5 18.5 30x3.0 7.0 12.0 NN6657923612 NN6660923627 27-Nov 15.55 28-Nov 10.50 8 5 0 

E6 22.0 30x1.5 2.5 5.5 NN6518923469 NN6521923474 27-Nov 16.05 28-Nov 11.00 8 5 0 

E7 18.5 30x1.5 2.1 2.9 NN6162624062 NN6164424039 28-Nov 15.40 29-Nov 9.30 22 0 0 

E8 22.0 30x1.5 3.2 7 NN6169023988 NN6165923998 28-Nov 15.50 29-Nov 9.40 18 0 0 

E9 25.0 30x3.0 5.0 5.5 NN6424324163 NN6420924163 28-Nov 16.00 29-Nov 10.00 12 0 0 

E10 18.5 30x1.5 3.2 7.6 NN6428024201 NN6425124167 28-Nov 16.10 29-Nov 9.55 12 1 0 



www.snh.gov.uk
© Scottish Natural Heritage 2017 
ISBN: 978-1-78391-449-4

Policy and Advice Directorate, Great Glen House,
Leachkin Road, Inverness IV3 8NW
T: 01463 725000

You can download a copy of this publication from the SNH website.


	Scottish Natural Heritage Commissioned Report No. 976
	Summary
	Table of Contents
	Acknowledgements
	1. LOCH EARN SURVEY
	1.1 Introduction
	1.1.1 Vendace
	1.1.2 Vendace in Loch Earn
	1.1.3 Environmental DNA (eDNA) monitoring

	1.2 Objective
	1.3 Methods
	1.4 Results
	1.4.1 Gill netting
	1.4.2 Environmental DNA (eDNA) monitoring

	1.5 Conclusions

	2. REFERENCES
	3. FIGURES
	4. TABLES


<<
  /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 1.4
  /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




