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The use of radio-collars for monitoring wildlife
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Abstract

Background: Wildlife radio tracking has gained popularity during the recent past. Ecologists and
conservationists use radio-collars for different purposes: animal movement monitoring, home range,
productivity, population estimation, behaviour, habitat use, survival, and predator-prey interaction, among
others. The aim of our present study is to highlight the application of radio-collars for wildlife diseases
monitoring. The spread of wildlife diseases and the efficacy of management actions for controlling them
propose serious challenges for ecologists and conservationists, since it is difficult to re-capture (or simply
observe) the same animal in pre-determined temporal interval, but such difficulty is overcome by the use of
gps-gsm radio collars.

Methods: In the present study we report, for the first time to our knowledge, the use of radio-collars in the
monitoring of Iberian ibex affected by Sarcoptes scabiei in Sierra Nevada mountain range, Spain. Twenty-five
moderate or slightly mangy animals were radio-collared between 2006 and 2013.

Results: The radio-collars allowed us to confirm the presence of resistance to S. scabiei within Iberian ibex
population. Twenty (80%) of the collared animals recovered totally from mange, while the disease progressed in
the other five Iberian ibex (20% of the collared animals) and the animals died. The average estimated recovery
time of the resistant animals was 245 ± 277 days, and the estimated average survival time of the non-resistant
Iberian ibex was 121 ± 71 days. Non-resistant animals survived at least 100 days, while all of them died with less
than 200 days. Sixty per cent of the resistant animals were recovered with less than 200 days.

Conclusions: We report, for the first time, the successful use of radio collars for wildlife diseases
monitoring using Iberian ibex/S. scabiei as a model. By using radio collars we documented that most of the
Sarcoptes-infected Iberian ibex are resistant to this disease, and we estimated the average time for Iberian ibex
recovering from mange infection and the average survival time of the non-resistant ones. We expect wider use
of radio-collars for wild animals diseases monitoring, affected/not-affected animals interaction, and treatment
efficacy, among others.
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Figure 2 Photos showing the decrease of mange lesions and the
recover of the normal skin and hair of one collared resistant
Iberian ibex (up = before, down= after), Sierra Nevada, Spain.
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Background
The development of radio-telemetry and its replacement,
nowadays, by Global Positioning System (GPS)-based re-
search techniques, has revolutionized wildlife research
by gaining additional insight into the secretive lives of
animal movements and ecology [1,2].
Detailed ecological and conservation questions were re-

vealed by the application of this technological approach
(Radio- telemetry and GPS collar technology) on wildlife
research: 1-animal movement patterns on large scale (mi-
gration or dispersal) and smaller scale (spatial and tem-
poral travel corridors); 2-behavioural studies (daily or
seasonal activity patterns of individual animals); 3-home
ranges of individual animals (quantitative estimates of area
used in time and space); 4-habitat use and management; 5-
survival studies (differentiate between emigration and mor-
tality); 6-reproductive parameters (litter size, interbirth
interval, adult survival and cub survival, and causes of mor-
tality); 7-population size (using mark–recapture methods)
and bio-telemetry, among others [3-7]. Such questions
could not have been answered using other research ap-
proaches, such as land or aerial tracking, scat analysis,
DNA analysis, detector dogs, or camera trapping [8-10].
Despite the pivotal advantages of the radio-collars,

they were not applied, to the best of our knowledge, on
wildlife disease monitoring.
Sarcoptes scabiei affects humans and a wide range of

mammalian hosts worldwide [11,12]. It is an opportunistic
parasite [13], incomprehensibly emerging and re-emerging
with neglected navigating web, through which S. scabiei
move from one to another host [14].
S. scabiei entails significant mortality in both wild and

domestic animals, with considerable economic losses
[15-17], and ravages in human populations [18].
Figure 1 Mangy Iberian ibex capturing and gps-radio collaring, Sierra
Iberian ibex (Capra pyrenaica) population from Sierra
Nevada mountain range in Spain is one of the most affected
by S. scabiei [19-21]. Nonetheless, there are no clear studies
about (i) the possible resistance of Iberian ibex to S. scabiei,
(ii) the average survival time of the non-resistant animals,
Nevada, Spain.



Figure 3 Photos showing the increase of mange lesions and the loss of hair of one collared non-resistant Iberian ibex (up = before,
down = after), Sierra Nevada, Spain.
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and (iii) the recovery time of the resistant ones, if any.
Such aspects are almost impossible to approach by the
direct observation of the affected animals, based on
the limited access to different parts of Sierra Nevada
because of the harsh climatology and territory of this
mountain range and the absence of adequate roads.
And hence the pivotal role of the gps-gsm radio col-
lars, which allow localizing the marked animal at
any time.
Figure 4 Recovery and survival time (days) of the resistant and non-res
Methods
Animals capturing, radio collaring, monitoring and mange
infection evaluation
Between 06/02/2006 and 10/06/2013, 25 mangy Iberian
ibex (ranged between 3-9 year old) were immobilized
by darting using a mixture of xylazine (3 mg/Kg) and
ketamine (3 mg/Kg). Iberian ibex were collared with gps +
gsm collars (Microsensory, Córdoba, Spain, and Vectronic
Aerospace, Germany) (Figure 1). The movement of each
istant, respectively, mangy Iberian ibex from Sierra Nevada, Spain.
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radio-collared animal was followed online using the
webpage of the fabricant (www.wildgps.com). This webpage
permits following the real-time movement of the animals,
being updated every 3 hours. This allowed us easily localize
the collared animals and hence the observation of the de-
velopment of mange lesions.
The range estimated, once capturing the mangy Iberian

ibex, visually (or by using binoculars or telescope when
they observed the animal from far distance) the surface
area of skin with sarcoptic lesions and animals were
assigned to a mange field category on the basis of the
area affected. The collared animals were moderately or
slightly affected by mange, with less than 50% of the
animal skin apparently affected. This category corre-
sponds to less than 1324 ± 551 mite/cm2 of the affected
animal skin [22].

Ethics
This study complies the Spanish and the Andalusian laws
regarding bioethics and animal welfare. Sierra Nevada
National Park approved this study.
Results and discussion
Mange infections in 20 (80% of the total) Iberian ibex were
self-limited and the damaged skin surface decreased pro-
gressively, recovering new hair (Figure 2). The average
time for total recovery was 245 ± 277 days. Meanwhile,
other five (20% of the total) Iberian ibex showed signifi-
cant increase of mange infections by the amplification of
the damaged skin, until animal death (Figure 3). The aver-
age survival time was 121 ± 71 days, longer than that de-
scribed by León-Vizcaíno et al. [23] in Cazorla, Segura
and Las Villas Mountains. Non-resistant animals survived
at least 100 days, while all of them were dead in less than
200 days. Sixty per cent of the resistant animals were re-
covered with less than 200 days (Figure 4).
This is the first use of radio- collars for wildlife diseases

monitoring, which allowed us to detect the presence of re-
sistant free-ranging Iberian ibex in Sierra Nevada, and to
estimate the recovery time, together with the survival time
of the non-resistant ones. These results, with the cautions
regarding the low sampling size, are of pivotal interest for
the future conservation and management of the Iberian
ibex in Spain, and could be used as a model for the world
monitoring and management of the affected wild animal
species. These results support the policy of Sierra Nevada
National Park authorities, who remove only the highly or
severly mangy Iberian ibex (with more than 50% of the
animal skin is apparently affected), but not the moderately
or slightly affected (with less than 50% of the animal skin
is apparently affected).
The radio- collars could be of great help for wildlife dis-

eases treatment. In the case of S. scabiei, affected animals
usually need 2-3 doses of drug (such as ivermectin) with a
temporal interval of 2-4 weeks, to guarantee efficient
treatment. However, this is impracticable with wild ani-
mals, due to climatological, territorial and logistical fac-
tors, especially with the elusive species [24]. And hence
the radio-collars could be of great help, allowing localizing
the animals under treatment whenever is necessary for re-
peated treatment purpose, or just to observe the efficacy
and results of the previous treatment.
Sarcoptes is mainly transmitted by host-to-host direct

contact, and hence better understanding of the inter-
action between affected and not-affected individuals is of
pivotal interest to clarify the epidemiology of this disease
[14], which could be achieved by using radio collars.

Conclusions
In the present study we report, for the first time, the suc-
cessful use of radio collars for wildlife diseases monitoring
using Iberian ibex/S. scabiei as a model. By using radio
collars we documented that most of the Sarcoptes-infected
Iberian ibex are resistant to this disease, and we estimated
the average time for Iberian ibex recovering from mange
infection and the average survival time of the non-
resistant ones. We expect wider use of radio-collars for
wild animals diseases monitoring, affected/not-affected
animals interaction, and treatment efficacy, among others.

Competing interests
The authors declared that they have no competing interests.

Authors’ contributions
JEG, PF, RCS, SA and JMP conceived and designed the experiments. JEG, PF,
FJCM, RCS and JMP performed the fieldwork experiments. Manuscript was
analysed, discussed and written by all co-authors. All authors read and
approved the final version of the manuscript.

Acknowledgements
Thanks are due to Apolo Sánchez Lao, José López Pérez, Isidro Puga González,
Elías Martínez Ortíz, Manuela Cárdenas Fernández, Francisco Casado Felipe,
Antonio Rodríguez Dueñas and Antonio Rodríguez Huete for their assistance in
fieldwork. The research was supported by the projects 173/2009/M/00 and 861/
11/M/00 (CMA, Andalusian Government), CGL2004-03171 and CGL2012-40043-
C02-01 (MEC, Spanish Goverment), RTA 2009-00114-00-00 (INIA), RNM-6400, and
Proyecto de Excelencia (Junta de Andalucia, Spain), together with Juan de la
Cierva grant.

Author details
1Estación Biológica de Doñana, Consejo Superior de Investigaciones
Científicas (CSIC), Avda. AméricoVespucio s/n, 41092, Sevilla, Spain. 2Espacio
Natural de Sierra Nevada, Carretera Antigua de Sierra Nevada, km 7, E-18071,
Pinos Genil, Granada, Spain. 3Agencia de Medio Ambiente y del Agua,
Consejería de Medio Ambiente, Sevillam, Spain. 4Departamento de Biología
Animal, Biología Vegetal y Ecología, Universidad de Jaén, Campus Las
Lagunillas, s/n, E-23071, Jaén, Spain.

Received: 10 July 2013 Accepted: 20 August 2013
Published: 22 August 2013

References
1. Craighead FC, Craighead JJ: Tracking grizzly bears. BioScience 1965, 15:88–92.
2. Craighead JJ, Sumner JS, Mitchell JA: The Grizzly Bears of Yellowstone: Their Ecology

in the Yellowstone Ecosystem, 1959–1992. Washington, DC: Island Press; 1995.

http://www.wildgps.com


Alasaad et al. Parasites & Vectors 2013, 6:242 Page 5 of 5
http://www.parasitesandvectors.com/content/6/1/242
3. Samuel MD, Fuller MR: Wildlife radiotelemetry. In Research and
Management Techniques for Wildlife and Habitats. 5th edition. Edited by
Bookhout TA. Bethesda, MD: The Wildlife Society; 1994:370–418.

4. Cagnacci F, Boitani L, Powell RA, Boyce MS: Animal ecology meets GPS-
based radiotelemetry: a perfect storm of opportunities and challenges.
Phil Trans R Soc B 2010, 365:2157–2162.

5. Tomkiewicz SM, Fuller MR, Kie JG, Bates KK: Global positioning system and
associated technologies in animal behaviour and ecological research.
Phil Trans R Soc B 2010, 365:2163–2176.

6. Miller CS, Hebblewhite M, Goodrich JM, Miquelle DG: Review of research
methodologies for tigers: telemetry. Integr Zool 2010, 5:378–389.

7. Millspaugh JJ, Kesler DC, Kays RW, Gitzen RA, Schulz JH, Rota CT, Bodinof
CM, Belant JL, Keller BJ: Wildlife radiotelemetry and remote monitoring. In
The wildlife techniques manual. 7th edition. Edited by Silvy NJ. Baltimore: The
John Hopkins University Press; 2012:258–283.

8. Alasaad S, Permunian R, Gakuya F, Mutinda M, Soriguer RC, Rossi L:
Sarcoptic-mange detector dogs used to identify infected animals during
outbreaks in wildlife. BMC Vet Res 2012, 8:e110.

9. Alasaad S, Sánchez A, García-Mudarra JL, Pérez JM, Marchal JA, Romero I,
Garrido-García JA, Soriguer RC: Single-tube HotSHOT technique for the
collection, preservation and PCR-ready DNA preparation of faecal
samples: the threatened Cabrera’s vole as a model. Eur J Wildl Res 2012,
58:345–350.

10. Alasaad S, Jowers MJ, Garrido-García JA, Wandeler P, Fickel J, Sánchez A, Soriguer
RC: Non-invasive molecular and morphological evidences for a so far
undiscovered population of snow vole in Southern Spain. Mitochondrial DNA
2013. In press.

11. Pence DB, Ueckermann E: Sarcoptic mange in wildlife. Rev Sci Tech OIE
2002, 21:385–398.

12. Alasaad S, Walton S, Rossi L, Bornstein S, Abu-Madi M, Soriguer RC,
Fitzgerald S, Zhu XQ, Zimmermann W, Ugbomoiko US, Heukelbach J:
Sarcoptes-World Molecular Network (Sarcoptes-WMN): integrating
research on scabies. Int J Infect Dis 2011, 15:294–297.

13. Alasaad S, Ndeereh D, Rossi L, Bornstein S, Permunian R, Soriguer RC,
Gakuya F: The opportunistic Sarcoptes scabiei: a new episode from giraffe
in the drought-suffering Kenya. Vet Parasitol 2012, 185:359–363.

14. Alasaad S, Rossi L, Heukelbach J, Pérez JM, Hamarsheh O, Otiende M, Zhu
XQ: The neglected navigating web of the incomprehensibly emerging
and re-emerging Sarcoptes mite. Infect Genet Evol 2013, 17:253–259.

15. Gakuya F, Rossi L, Ombui J, Maingi N, Muchemi G, Ogara W, Soriguer RC,
Alasaad S: The curse of the prey: Sarcoptes mite molecular analysis
reveals potential prey-to-predator parasitic infestation in wild animals
from Masai Mara, Kenya. Parasit Vectors 2011, 4:193.

16. Alasaad S, Oleaga A, Casais R, Rossi L, Molinar Min A, Soriguer RC, Gortazar
C: Temporal stability in the genetic structure of Sarcoptes scabiei under
the host-taxon law: empirical evidences from wildlife-derived Sarcoptes
mite in Asturias, Spain. Parasit Vectors 2011, 4:151.

17. Alasaad S, Schuster RK, Gakuya F, Theneyan M, Jowers MJ, Maione S, Molinar
Min A, Soriguer RC, Rossi L: Applicability of molecular markers to determine
parasitic infection origins in the animal trade: a case study from Sarcoptes
mites in wildebeest. Forensic Sci Med Pathol 2012, 8:280–284.

18. Walton SF, Holt DC, Currie BJ, Kemp DJ: Scabies: new future for a
neglected disease. Adv Parasitol 2004, 57:309–376.

19. Pérez JM, Ruiz-Martínez I, Granados JE, Soriguer RC, Fandos P: The
dynamics of sarcoptic mange in the ibex population of Sierra Nevada in
Spain–influence of climatic factors. J Wildl Res 1997, 2:86–89.

20. Alasaad S, Soglia D, Sarasa M, Soriguer RC, Pérez JM, Granados JE, Rasero R,
Zhu XQ, Rossi L: Skin-scale genetic structure of Sarcoptes scabiei
populations from individual hosts: empirical evidence from Iberian ibex-
derived mites. Parasitol Res 2008, 104:101–105.

21. Alasaad S, Soglia D, Spalenza V, Maione S, Soriguer RC, Pérez JM, Rasero R,
Ryser Degiorgis MP, Nimmervoll H, Zhu XQ, Rossi L: Is ITS-2 rDNA suitable
marker for genetic characterization of Sarcoptesmites from different wild
animals in different geographic areas? Vet Parasitol 2009, 159:181–185.

22. Pérez JM, Granados JE, Sarasa M, Serrano E: Usefulness of estimated
surface area of damaged skin as a proxy of mite load in the monitoring
of sarcoptic mange in free-ranging populations of Iberian wild goat;
Capra pyrenaica. Vet Parasitol 2011, 176:258–264.
23. León-Vizcaíno L, Ruiz de Ybáñez MR, Cubero MJ, Ortiz JM, Espinosa J, Pérez
L, de Simón MA, Alonso F: Sarcoptic mange in Spanish ibex from Spain.
J Wildl Dis 1999, 35:647–659.

24. Gakuya F, Ombui J, Maingi N, Muchemi G, Ogara W, Soriguer RC, Alasaad S:
Sarcoptic mange and cheetah conservation in Masai Mara (Kenya):
epidemiological study in a wildlife/livestock system. Parasitology 2012,
139:1587–1595.

doi:10.1186/1756-3305-6-242
Cite this article as: Alasaad et al.: The use of radio-collars for monitoring
wildlife diseases: a case study from Iberian ibex affected by Sarcoptes
scabiei in Sierra Nevada, Spain. Parasites & Vectors 2013 6:242.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Animals capturing, radio collaring, monitoring and mange infection evaluation
	Ethics

	Results and discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


