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The use of camera traps for wildlife research and
monitoring is increasing and this is yielding signifi-
cant observations at an accelerating pace. Yet many
potentially valuable observations are overlooked,
misinterpreted or withheld. Using our first-ever
images of a wild African golden cat (Caracal aurata)
catching prey, we consider practical challenges and
opportunities for more effective image management
systems. In particular we highlight the benefits of
online image archives and assessments.
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Little is known about most of the world’s mammal
species especially in habitats, such as rugged
mountain forests, where sites are hard to access
and species are elusive. In this context technical
developments such as camera traps offer exciting
advances. Yet our abilities to collect such data
increasingly outpace our capacity to evaluate
them. We need help.

In this communication we first report the increas-
ing use of camera traps. Next we introduce and
detail an example in which we almost missed the
first recorded images of an African golden cat
(Caracal aurata) catching prey. Such examples
illustrate the challenges many of us face in
handling data. We then consider how an online
volunteer-centred ‘citizen science’ system could
improve our assessments.
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THE INCREASING USE OF CAMERA TRAPS
Camera traps are automated, motion- or heat-
triggered, cameras. These cameras offer various
advantages over other wildlife survey and monitor-
ing approaches (e.g. Cutler & Swann 1999;
Silveira etal.2003; De Bondi etal.2010; Espartosa
etal.2011; Burton 2012). Though once expensive,
technically demanding and delicate (e.g. Rice
1995; Cutler & Swann 1999), such cameras have
become progressively cheaper, simpler and more
reliable. The result is that camera use is increasing
and images are being gathered at an accelerating
rate (Pyle 2003; Rowcliffe & Carbone 2008). The
growing worldwide use of these cameras raises
the frequency of valuable but unanticipated obser-
vations. New species, remarkable behaviours, and
surprising range extensions are being reported
(e.g. Rovero et al. 2005; Rovero et al. 2008;
Dobson & Nowak 2010). But the assessment and
sharing of significant wildlife images, and related
information, is a demanding and imperfect process.
Interesting images are easily overlooked.

OUR OBSERVATIONS

In 2010 we began an annual camera trap survey in
Bwindi as part of the Tropical Ecology Assessment
and Monitoring Network (TEAM; www.teamnet
work.org, see also Ahumada et al.2011). We used
Reconyx RM45 passive infra-red camera traps set
to record continuously in high sensitivity mode
(Reconyx 2008) for 30 days at each of 60 pre-
selected sites on a regular grid (one camera
per km®). No bait was used. After the cameras were
recovered the images were compiled, classified
by content, and uploaded to the TEAM archive
(Fegraus et al. 2011, see also http://www.teamnet
work.org).

The African golden cat (C. aurata) is Africa’s
least known cat species (Brodie 2009) and the
largest terrestrial carnivore in the mountain forests
of the Bwindi Impenetrable National Park
(‘Bwindi’) in southwestern Uganda (Sheil 2011;
Mugerwa et al. 2013). Previous synonyms include
Felis aurata and Profelis aurata. What we know
about their diet is based primarily on a few small
studies of their scats (Davenport 1996; Hart et al.
1996; Sunquist 2001). From anecdotal accounts
we believe that these solitary cats stalk and rush
their prey, killing with a bite to the back of the neck
(Kingdon 1971). Observations are rare. In 2010
our image classifications included 34 African
golden cat observations from 15 of the 60 camera
locations (sets of images with less than one hour
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Fig. 1. Two close-ups of an African golden cat rushing and then carrying a rodent prey, where the prey is facing us
lower mid-right (a) and the prey is held in the cat’s mouth facing the camera (b).

between them at a single site are combined in one
observation). One of these observations proved of
particular interest (for a full account see Sheil &
Mugerwa, in press).

On the night of 15 July 2010, a camera located in
forest approximately 2.5 km from the nearest road
or park boundary, recorded 12 images of one cat
(location: UTM (35M) E 804770, N 9885567, at
2095 m above sea level). One image showed a cat
catching a prey item, and seven showed it carrying

this rodent (see selected close-ups in Fig. 1).
These unique images show that African golden
cats hunt on the ground, rush their prey and carry
their victims away to consume them.

Image characterization takes time and care. In
one image, the eye reflections of the rodent were
seen only after the initial images classifications
were completed. Errors and oversights cannot be
entirely eliminated. In Bwindi National Park we
generated 15 912 images in the TEAM survey of
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2010 although 13.4% of these were unidentifiable
(Mugerwa et al. 2013). The entire TEAM archive,
which includes multiple sites, has more than one
million images of which 53 612 were unidentifiable
as of 14 April 2013 (http://www.teamnetwork.org/
netstats). The number of errors and omissions on
named images is currently unknown (a sample-
based review is currently under discussion). Means
to better assess all such images is necessary.

AVAILABLE DATA

When researchers find something of potential
interest, such as reported here, they must then
decide whether and how to share it. They may
choose to submit it as a short communication
for peer-review to an appropriate journal. Some
discoveries are never reported while those that
occur in newsletters, reports or blogs may be mis-
leading. For example, one news release concern-
ing images of an ‘unknown carnivore’ in Borneo
gathered global coverage (Holden 2005). Later a
peer-reviewed paper indicated that the image was
of a known species of flying squirrel (Aeromys
thomasi) (Meijaard et al. 2006). This correction
has largely been ignored (E. Meijaard, pers.
comm. to D.S., 1 December 2012).

Current practices can result in inaccurate, biased
and incomplete reporting. Data limitations must
not result in uncertain conclusions. Efforts to
reduce uncertainties or distortions are essential
and fundamental to scientific good practice (Moller
& Jennions 2001; loannidis 2005).

Building a data community

Systematic approaches to store, assess and
share images could address these problems.
Automated image analyses and recognition is
coming, and accessing new expertise (e.g. taxon-
omists) will remain crucial. Here we focus on the
development of public image archives that add
value through online citizen-science assessments
or crowd-sourcing (Dickinson et al. 2012). Others
have noted the need to archive trap images
(Rowcliffe & Carbone 2008). TEAM network main-
tains an online data archive for more than one
million project images. The images are identified
and uploaded by the contributing researchers and
become publically accessible (with rules to respect
intellectual property, Fegraus et al. 2011). The
Smithsonian Wild project also hosts a public image
archive: their 200,000 or so images derive from
various research activities and intends to accept
photographs from external sources in the future.

Image management and assessment is performed
by the researchers and archive managers (see
http://smithsonianwild.si.edu/). Although both
TEAM and Smithsonian Wild are exploring how
best to enable users to help identify images, neither
has yet implemented tools to do so.

The Galaxy Zoo Project exemplifies the potential
of outsourcing image assessment to large numbers
of volunteers (Fortson et al. 2011, see also
http://www.galaxyzoo.org). The success of the
project has led to application in other fields includ-
ing ecology. One such study, though not an open
data-sharing or data storage exercise, uses volun-
teers as a means to classify images of large
animals in the Serengeti and should provide useful
lessons in such data handling (see https://www.
zooniverse.org).

Research-data archiving systems have been
intensively reviewed (e.g. Newman et al. 2011;
Bach et al. 2012). Such systems, including the
processes and tasks that they require and facili-
tate, need to be defined, built and refined with the
close involvement of the researchers who contribute
and use the data (Piwowar et al. 2008; Moritz et al.
2011). In the longer term broader goals may be
feasible, especially by tapping into the expertise
and interests embodied in networks such as the
IUCN species survival commission specialist
groups.

In the TEAM system data flow and quality are
eased by uniform standard formats, protocols,
audit trails, a centrally coordinated network and
clear policies on data-sharing (Baru et al. 2012).
Specific image handling lessons from the TEAM
network include the need for the characterisation
of multiple animals per image, standardizing of
taxonomic authorities, facilitating offline data
management by image producers, and the value
of allowing batch processing.

Flexibility to accommodate unanticipated oppor-
tunities is valuable. For example, images from a
camera trap network established to monitor Euro-
pean brown bears (Ursus arctos) in Asturias, Spain,
have subsequently helped assess an unexpected
outbreak of scabies in wolves (Canis lupus)
(Oleaga et al. 2011).

Researchers have various reservations about
data sharing (Pryor 2009; Cragin et al.2010). Loss
of control, issues of intellectual property, and
professional credit are significant concerns
(Moritz et al. 2011; Enke et al. 2012; Huang et al.
2012). Researchers often wish to publish their
results before releasing their data, and most favour
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specific collaborations over a public-access system
(Pryor 2009). Camera trap images represent a
major effort by researchers and, like many ecologi-
cal data, have significant potential for re-use
(Zimmerman 2008).

Researchers contribute images to open archives
in order to forge new collaborations, to derive more
from their efforts, and for wider public engagement.
Evidence suggests that papers with public data
receive more citations (Piwowar et al. 2007).
Sharing willimprove as systems and norms evolve
(Pryor 2009) and some donors already encourage
data release (Piwowar et al. 2007). As the TEAM
project shows researchers will share data if their
funders require it and suitable guidelines and safe-
guards are in place.

Volunteers typically share a project’s goal, find
the tasks engaging and share in the excitement of
discovery. Their main task is image assessment.
Species identification requires experience and
expertise, but volunteers can apply diagnostic
check-lists (e.g., Meijaard et al. 2006). There is
scope to use prescribed criteria to assess animal
behaviours, physical appearance and otherimage
content. Guidance, training and quality controls
can be automated. We know from examples such
as the Galaxy Zoo Project that opportunities to
develop a broader community with scope for their
own projects and interests are also valued. As
systems and goals evolve, specialist volunteers
may help develop and maintain the cyber-systems
— as found in the open source development model
for software (e.g., http://www.oss-watch.ac.uk). A
major benefit from such engagement is in creating
opportunities for public outreach (Novacek 2008;
Newman et al. 2012).

TEAM and Smithsonian Wild are two camera
trap data providers within a much larger camera
trapping community. The camera trap community
includes many large non-governmental organiza-
tions (e.g. the Wildlife Conservation Society), uni-
versities, zoos and government agencies. Ideally,
these data providers will exchange and share
information amongst each other, with the public,
and with other organizations interested in ecological
data, including GBIF (http://www.gbif.org/) and
DataOne (http://www.dataone.org/). Camera traps
are only one example of the increasing use of
digital technology in wildlife research. Tapping
these advances depends on reliably compiling,
evaluating and sharing data.

The images discussed in this publication were generated

under the Tropical Ecology Assessment and Monitoring
(TEAM) Network, a collaboration of Conservation Interna-
tional, the Missouri Botanical Garden, the Smithsonian
Institution, and the Wildlife Conservation Society. It was
partially funded by these institutions, the Gordon and Betty
Moore Foundation, and other donors. TEAM Network
activities in Bwindi National Park are conducted jointly by
the Institute of Tropical Forest Conservation (ITFC) and the
Uganda Wildlife Authority (UWA). We thank all those who
facilitated the data collection and Miriam van Heist, Erik
Meijaard and reviewers for their suggestions on earlier
drafts.

REFERENCES

AHUMADA, J.A., GAJAPERSAD, FK., HALLAM, C.,
HURTADO, J., MARTIN, E., McWILLIAM, A.,
MUGERWA, B., O'BRIEN, T., ROVERO, F., SHEIL,
D., SPIRONELLO, W., WINARNI, N. & ANDELMAN,
S.J. 2011. Community structure and diversity of
tropical forest mammals: data from a global camera
trap network. Phil. Trans. R. Soc., B.366: 2703-2711.

BACH, K., SCHAFER, D., ENKE, N., SEEGER, B,
GEMEINHOLZER, B. & BENDIX, J.2012. A compar-
ative evaluation of technical solutions for long-term
data repositories in integrative biodiversity research.
Ecol. Inform. 11: 16-24.

BARU, C., FEGRAUS, E.H., ANDELMAN, S.J.,
CHANDRA, S., KAYA, K., LIN, K. & YOUN, C. 2012.
Cyber infrastructure for observatory and monitoring
networks: a case study from the TEAM Network. Bio-
science 62: 667-675.

BRODIE, J.F.2009. Is research effort allocated efficiently
for conservation? Felidae as a global case study. Biol.
Cons. 18: 2927-2939.

BURTON, A.C. 2012. Critical evaluation of a long-term,
locally-based wildlife monitoring program in West
Africa. Biol. Cons. 21: 3079-3094.

CRAGIN, M.H., PALMER, C.L., CARLSON, J.R. & WITT,
M.2010. Data sharing, small science and institutional
repositories. Phil. Trans. R. Soc. 368: 4023—-4038.

CUTLER, T.L. & SWANN, D.E. 1999. Using remote
photography in wildlife ecology: a review. Wildl. Soc.
B.27:571-581.

DAVENPORT, T. 1996. African golden cat in South-West
Uganda. Cat News 2: 17.

DE BONDI, N., WHITE, J.G., STEVENS, M. & COOKE,
R.2010. A comparison of the effectiveness of camera
trapping and live trapping for sampling terrestrial
small-mammal communities. Wildl. Res. 37: 456—
465.

DICKINSON, J.L., SHIRK, J., BONTER, D., BONNEY,
R., CRAIN, R.L., MARTIN, J., PHILLIPS, T. &
PURCELL, K. 2012. The current state of citizen
science as a tool for ecological research and public
engagement. Front. Ecol. Env. 10: 291-297.

DOBSON, A. & NOWAK, K. 2010. Does this photo make
my range look big? Anim. Cons. 13: 347-349.

ENKE, N., THESSEN, A., BACH, K., BENDIX, J.,
SEEGER, B. & GEMEINHOLZER, B. 2012. The
user’s view on biodiversity data sharing: investigating
facts of acceptance and requirements to realize a
sustainable use of research data. Ecol. Inf.11:25-33.



78 South African Journal of Wildlife Research Vol. 43, No. 1, April 2013

ESPARTOSA, K.D. PINOTTI, B.T. & PARDINI, R. 2011.
Performance of camera trapping and track counts for
surveying large mammals in rainforest remnants.
Biodiv. Cons. 20: 2815-2829.

FEGRAUS, E.H., LIN, K., AHUMADA, J.A., BARU, C.,,
CHANDRA, S. & YOON, C. 2011. Data acquisition
and management software for camera trap data: a
case study from the TEAM Network. Ecol. Inform. 6:
345-353.

FORTSON, L., MASTERS, K., NICHOL, R., BORNE, K.,
EDMONDSON, E., LINTOTT, C., RADDICK, J.,
SCHAWINSKI, K. & WALLIN, J. 2011. Galaxy Zoo:
morphological classification and citizen science.
ArXivi1104.5513v1.

HART, J., KATEMBO, M. & PUNGA K. 1996. Diet, prey
selection and ecological relations of leopard and
golden cat in the lturi Forest, Zaire. Afr. J. Ecol. 34:
364-379.

HOLDEN, C.2005. New species in Borneo. Science 310:
1764.

HUANG, X., HAWKINS, B.A., LEIl, F, MILLER, G.L.,
FAVRET, C., ZHANG, R. & QIAO, G. 2012. Willing or
unwilling to share primary biodiversity data: results
and implications of an international survey. Cons.
Lett. 5: 399-406.

IOANNIDIS J.P. 2005. Why most published research
findings are false. PLoS Med. 2: e124.

IUCN. 2011. IUCN Red List of Threatened Species.
Version 2011.2. <www.iucnredlist.org>. Downloaded
on 17 May 2012.

KINGDON, J. 1971. East African mammals. Volume |.
Academic Press, London, New York and Chicago.
MEIJAARD, E., KITCHENER, A.C. & SMEENK, C. 2006.
‘New Bornean carnivore’ is most likely a little known

flying squirrel. Mamm. Rev. 36: 318-324.

MOLLER, A.P. & JENNIONS, M.D. 2001. Testing and
adjusting for publication bias. Tr. Ecol. Evol. 16:
580-586.

MORITZ, T., KRISHNAN, S., ROBERTS, D.,
INGWERSEN, P., AGOSTI, D., PENEV, L.,
COCKERILL, M. & CHAVAN, V. 2011. Towards
mainstreaming of biodiversity data publishing:
recommendations of the GBIF Data Publishing
Framework Task Group. BMC Bioinf. 12 (Suppl 15):
S1.

MUGERWA, B., SHEIL, D., SSEKIRANDA, P, VAN
HEIST, M. & EZUMA, P.2013. A camera trap assess-
ment of terrestrial vertebrates in Bwindi Impenetrable
National Park, Uganda. Afr. J. Ecol. 51: 21-31.

NEWMAN, G., GRAHAM, J., CRALL, A. & LAITURI, M.
2011. The art and science of multi-scale citizen
science support. Ecol. Inf. 6: 217-227.

NEWMAN, G., WIGGINS, A., CRALL, A., GRAHAM, E.,

NEWMAN, S. & CROWSTON, K. 2012. The future of
citizen science: emerging technologies and shifting
paradigms. Front. Ecol. Envir. 10: 298-304.

NOVACEK, M.J.2008. Engaging the public in biodiversity
issues, Proc. Nat. Acad. Sci. 105: 11571-11578.

OLEAGA, A, CASAIS, R., BALSEIROB, A, ESPIB, A.,
LLANEZAC, L., HARTASANCHEZD, A., &
GORTAZARA, C. 2011. New techniques for an old
disease: sarcoptic mange in the Iberian wolf. Vet.
Parasit. 181: 255-266.

PIWOWAR, H.A., BECICH, M.J., BILOFSKY, H.,
CROWLEY, R.S.2008. Towards a data sharing culture:
recommendations for leadership from academic
health centers. PLoS Med. 5: e183.

PIWOWAR, H.A., DAY, R.S. & FRIDSMA, D.B. 2007.
Sharing detailed research data is associated with
increased citation rate. PLoS ONE 2: e308.

PRYOR, G. 2009. Multi-scale data sharing in the life
sciences: some lessons for policy makers. Int. J. Dig.
Curat. 4: 71-82.

PYLE, R.M. 2003. Nature matrix: reconnecting people
and nature. Oryx 37: 206-214.

RECONYX 2008. Rapidfire instruction manual. Reconyx
Inc., Holmen, Wisconsin, U.S.A.

RICE, C.G. 1995. Trailmaster camera system: the dark
side. Wildl. Soc. B.23: 110-111.

ROVERO, F., JONES, T. & SANDERSON, J.2005. Notes
on Abbott’s duiker (Cephalophus spadix True 1890)
and other forest antelopes of Mwanihana Forest,
Udzungwa Mountains, Tanzania, as revealed by
camera-trapping and direct observations. Trop. Zool.
18:13-23.

ROVERO, F., MENEGON, M., LEONARD, C., PERKIN,
A., DOGGART, N., MBILINYI, M. & MLAWILA, L.A.
2008. A previously unsurveyed forest in the Rubeho
Mountains of Tanzania reveals new species and
range records. Oryx 42: 16-17.

ROWCLIFFE, J.M. & CARBONE, C.2008. Surveys using
camera traps: are we looking to a brighter future?
Anim. Cons. 11: 185-186.

SHEIL, D.2011. An encounter with an African golden cat
Caracal aurata: one of the world’s least known felids.
Afr. J. Ecol. 49: 367—-369.

SHEIL, D. & MUGERWA, B., In press. First pictures of
a hunting African golden cat. Cat News (IUCN Cat
Specialist Group).

SILVEIRA, L., JACOMO, A.T.A. & DINIZ-FILHO, J.F.
2003. Camera trap, line transect census and track
surveys: a comparative evaluation. Biol. Cons. 114:
351-355.

ZIMMERMAN, A. 2008. New knowledge from old data:
the role of standards in the sharing and reuse of eco-
logical data. Sci. Techn. Hum. Val. 33: 631-652.

Corresponding Editor: M.N. Bester




<<
  /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 1.3
  /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
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.14286
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.14286
  /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 2.00583
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [5952.756 8418.897]
>> setpagedevice


