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Reactions of Heaviside’s
dolphins to tagging
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remotely-deployed
suction-cup tags
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Tagging attempts of Heaviside’s dolphins (Cephalo-
rhynchus heavisidii) using a remotely-deployed
suction-cup tag were performed in Table Bay and St
Helena Bay on the southwest coast of South Africa.
The observed reactions of dolphins indicate that this
tagging approach has negligible impacts on the
dolphin behaviour and Heaviside’s dolphins might
be tagged with suction cup tags without adverse
affects.
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Data loggers and radio telemetry have become
powerful tools in studies of diving behaviour, diurnal
patterns, physiology, and movement of marine
animals along with characteristics of their physical
environment (Hooker & Baird 2001; Naito 2004;
Hooker et al.2007; Rutz & Hays 2009). In the case
of small odontocetes, the deployment and attach-
ment of tags often involves capturing of animals,
with tags either pinned (or sewn) to the dorsal fin or
dorsal side of the body or attached manually to the
skin with suction cups (Hooker & Baird 2001;
Akamatsu et al. 2005; Dietz et al. 2007). Tags with
suction cups are also deployed onto free-ranging
animals using poles or crossbows (Baird 1994;
Stone et al. 1994; Hanson & Baird 1998; Hooker
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et al. 2001; Andrews et al. 2008). In many cases,
remote deployment of tags with suction cups has
been successful, causing only moderate or negli-
gible reactions from the animals involved; however,
Schneider (1998) reported reactions of bottlenose
dolphins (Tursiops truncatus) that were far too
strong for this tagging technique to be effective.

Heaviside’s dolphins (Cephalorhynchus heavi-
sidii) are small (maximum length 1.75 m) coastal
dolphins that are endemic to the west coast of
southern Africa (Best & Abernethy 1994; Best
2007). There have been few studies of their ecol-
ogy and behaviour and the species is among
the least known cetaceans (but see Elwen et al.
2006, 2009a,b; Morisaka et al. 2011). In the work
reported here, we determine whether remote
deployment of suction-cup tags can be an effective
method for studying the movements and diving
behaviour of this species, and we assess the reac-
tions of dolphins to tagging.

Tagging attempts were conducted in Table Bay
(33°50'S, 18°22’E) and St Helena Bay (32°40’S,
17°50’E) on the southwest coast of South Africain
January and February 2008. The tags we used
were a modified version of those used by Akamatsu
et al. (2005) for finless porpoises. Each tag con-
sisted of a data logger (PD2GT, diameter: 21 mm,
length: 114 mm, weight: 60 g; Little Leonardo,
Tokyo, Japan), an integrated very-high-frequency
(VHF) transmitter (Advanced Telemetry Systems,
Isanti, MN, USA) encased in a float made of syn-
thetic foam, which is a hard, incompressible resin
embedded with glass bubbles for floatation that is
frequently used in tag design, and an 8-cm-diameter
rubber suction cup (Canadian Tire, Toronto, ON,
Canada). The inner surface of the suction cup was
coated with silicone grease before each tagging
attempt.

Tagging was performed from the bow of a boat
that traversed the study area at an average speed
of 5 knots, under sea-state conditions not exceed-
ing 3 in the Beaufort scale. Two types of boats were
used, either a 6-m inflatable with two 50-HP out-
board engines or an 8.5-m catamaran with two
115-HP outboard engines; the larger boat was
used only twice. The research team included a
tagger, a boat skipper, and a videographer who
used a HDR-SR1 Sony camcorder to video-record
each tagging attempt.
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Fig. 1. Attachment of a data logger to a Heaviside’s dolphin using a suction-cup tag (Table Bay, Western Cape, South
Africa); see text for tag technical specifications (photograph courtesy of Mammal Research Institute, University of

Pretoria).

Each tag was attached to an extendable pole
(1 m long, extendable to 3 m) with a plastic clip.
The suction cup was pressed quickly against the
dorsal side of a dolphin when it approached the
boat to ride the bow-wave and surfaced in front of,
or next to the bow (Fig. 1). Each attempt was
recorded as either a missor a hit. If the suction cup
did not stick to the dolphin the boat was turned
around to retrieve it. The reactions of targeted
dolphins and the behaviours of other group mem-
bers before and after tagging were video-recorded
for subsequent analyses.

A group was defined as a spatial aggregation of
animals that were involved in similar (often the
same) activities and interacted with each other
with no changes in the composition of the aggre-
gation (after Karczmarski et al. 2005). Dolphin
behaviour was defined as either (a) socializing
(characterized by various affiliative behaviours,
such as flipper rubbing, body contact, sexual
behaviour or vigorous activities like synchronous
leaps, chasing, and apparently playful behaviours),
(b) milling (when dolphins moved in no apparent
direction and frequently reoriented slowly within
a group), (c) travelling (when dolphins moved
steadily in a particular direction), and (d) resting
(i.e. low-energy activities when dolphins were
close together, moved little, but occasionally sub-
merged together for long periods). Dolphin behav-
iour was assessed before and after each tagging
attempts. After an unsuccessful tagging, if the
dolphins remained around the boat and conditions
were suitable, tagging attempt was repeated with
the same protocol of assessment of dolphin
behaviour (Table 1).

We distinguished four categories of dolphin reac-
tions to tagging (after Weinrich et al. 1991): no

reaction, when dolphin behaviour after our tagging
attempt did not differ from what was observed
before the tagging); low-level, when the behaviour
of dolphins changed slightly, but with no apparent
vigorous response to the tagging attempt (i.e.
dolphin dived or dived and moved away from the
boat, but returned to the boat within seconds later);
moderate, when the animal modified its behaviour
in aforceful manner (such as tail slapping, acceler-
ating, or rapid diving), but briefly, and did not move
far away from the boat or group; and strong, when
dolphins changed their behaviour in a succession
of forceful movements, such as successive per-
cussive behaviours with breaches and tail slaps,
or when the entire group moved rapidly away from
the boat).

Dolphins generally approached the boat and
rode its bow wave while socializing and milling,
seldom when resting. The number of bow-riders
ranged from one to seven (Table 1). The dolphins
often swam with their lateral sides towards the
surface and when the tagger or the tagging pole
moved they often swam 3-5 m away from the bow,
breathed, and then returned to the bow. They often
rode bow waves repeatedly, and when the boat
turned to retrieve the floating tag after an unsuc-
cessful tagging attempt, the dolphins frequently
remained with the boat, seemingly waiting for the
next bow wave. In those cases, several tagging
attempts (up to 6) were performed on a single
group.

Atotal of 26 tagging attempts were made (16 hits
and 10 misses) during 10 boat surveys and
26 encounters with dolphin groups (Table 1).
Although the tags hit the dolphins and the suction
cup made contact with the dolphin’s skin during
each of the 16 hits none of the tags remained
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Table 1. Reactions of Heaviside’s dolphins to tagging attempts conducted in Table Bay and St Helena Bay, Western
Cape, South Africa, in January and February 2008. ‘Group behaviour’ refers to the predominant behaviour of the
majority of the group members. No tagging attempts were made when dolphins were resting or travelling. For

description of dolphin reaction categories, see text.

Group size Number of Group behaviour Hit or miss Dolphin reaction  Group behaviour
bow-riders before tagging after tagging
20 3 Socializing Hit No reaction Socializing
6 2 Socializing Hit Low Bow-riding
6 2 Socializing Hit Low Bow-riding
6 2 Socializing Hit Low Bow-riding
6 3 Socializing Hit Low Bow-riding
6 3 Socializing Hit Low Bow-riding
6 2 Socializing Hit Low Bow-riding
4 2 Socializing Hit Low Bow-riding
25 2 Milling Hit Low Milling
25 4 Milling Hit Low Milling, bow-riding
25 5 Socializing Hit Low Socializing
7 2 Milling, bow-riding Hit Low Milling, bow-riding
7 4 Bow-riding Hit Low Bow-riding
7 2 Bow-riding Hit Low Bow-riding
7 4 Bow-riding Hit Low Bow-riding
6 4 Bow-riding Hit Low Bow-riding
3 1 Socializing Miss Low Bow-riding
6 2 Socializing Miss Low Bow-riding
25 3 Milling Miss Low Milling
25 5 Milling Miss Low ?
7 7 Milling, bow-riding Miss Low Milling, bow-riding
7 7 Milling, bow-riding Miss Low Milling, bow-riding
7 2 Milling, bow-riding Miss Low Milling, bow-riding
7 2 Milling, bow-riding Miss Low Milling, bow-riding
7 4 Milling Miss Low Milling
8 1 Bow-riding Miss Moderate ?

attached. We think that the small body size and
fast movements of Heaviside’s dolphins pre-
vented expulsion of all water beneath the suction
cups as they were pressed onto the skin which
would have reduced the strength of the suction
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and caused the tag to be quickly shed. During an-
other 15 encounters, the dolphins did not surface
close enough to the bow to facilitate tagging.
The mean interval between tagging attempts
and the next occurrence of bow-riding was 203 =

-2 -1 0 1 2

Difference in the number of bowriding dolphins

Fig. 2. Frequency distribution of differences in the numbers of bow-riding individuals counted in consecutive tagging
attempts on Heaviside’s dolphins (Table Bay and St Helena Bay, Western Cape, South Africa). Positive values indicate
increasing numbers of bow-riders; negative values indicate decreasing numbers (e.g. —1 indicates one less
bow-riding dolphin at the next consecutive tagging attempt).



Table 2. Reactions to tagging attempts among six species of odontocetes; categories of reaction follow Weinrich et al. (1991). See text for details.

Bottlenose dolphin Heaviside’s dolphin

Northern bottlenose
(Hooker et al. 2001)

Killer whale
(Baird 1994)

Dall’s porpoise

Hector’s dolphin
(Stone et al.1994)

Species

(this study)

(Schneider et al. 1998)

(Hanson & Baird 1998)

Pole

Pole or crossbow

Crosshow
n=2>55

Crosshow
n=19

Pole

Pole
n = unknown

Deployment method

n=10

Misses (no contact)

No reaction (60%), No reaction (29%),

No reaction (74%),

No reaction

Low-level reaction (90%),
Moderate reaction (10%)

Low-level reaction (38%), Low-level reaction (71%)

Moderate reaction (2%)

Low-level reaction (26%)

16
No reaction (6%),

Il
S

23
No reaction (9%),

Il
<

34
No reaction (35%),

Il
<

n=10

n = Unknown

Unsuccessful hits

No reaction (20%),

No reaction

Low-level reaction (94%)

Low-level reaction (60%),
Moderate reaction (40%)

Low-level reaction (65%),
Moderate reaction (26%)

Low-level reaction (65%)

Low-level reaction (80%)

n=3

Successful hits

No reaction (43%),
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Low-level reaction (67%),
Moderate reaction (33%)

Low-level reaction (57%)

Low-level reaction (66%),
Moderate reaction (33%)

Low-level reaction

(100%)

Moderate reaction, (60%),
Strong reaction (40%)

169 s (mean + SD, n=26), with little difference for
intervals following a preceding hit (mean = 196 +
140 s, n=16) and miss (mean =216 + 227 s, n=
10), (P = 0.4, Mann-Whitney U-test). Similarly,
when several consecutive tagging attempts were
performed (n=9 groups), the number of bow-riding
dolphins often differed between attempts (Fig. 2),
but was not significantly different from the number
of dolphins in the group during the prior attempt
(mean,, =-0.25+1.48, n=16; mean__ =-0.43 =
2.22, n=7; P=0.89, Mann-Whitney U-test).

Targeted dolphins typically dived after each
tagging attempt, regardless of whether the attempt
was a hit or a miss, but returned to the bow and
resumed bow-riding shortly after. Their reactions
were either no reaction (4%; hit: n=1, miss: n=0),
low-level reaction (92%; hit: n= 15, miss: n=9), or
moderate reaction (4%; hit: n=0, miss: n=1).In
the single case of no reaction, the dolphin did not
dive after the tagging attempt but remained along-
side the boat, seemingly looking up at the tagger.
The strongest reaction followed one of the misses
after which the dolphin dived rapidly creating a
splash as the pole struck the water surface and it
did not return to the bow.

Our observations suggest that the tagging
attempts had negligible impact on Heaviside’s
dolphins. The animals generally shifted from bow-
riding to other types of behaviour at the end of
each tagging session, often resuming the behav-
iour displayed prior to bow-riding and our tagging
attempts. Although it was usually not possible to
determine whether a targeted dolphin returned to
the bow of the boat after a failed tagging attempt,
we did not see any obvious differences between
the reactions to hits and misses. This suggests
that the animals reacted primarily to visual and
acoustic cues associated with tagging, and physical
contact with the suction cup seemed to add little to
the overall reaction. However, as all our tagging
attempts failed, we can only speculate about reac-
tions had we successfully deployed the tags.

Several studies have described reactions of
cetaceans to tagging (Table 2), and all success-
fully tagged species had either slight or no reaction
during most tagging attempts (both successful
tag deployments and misses). The reactions we
observed in Heaviside’s dolphins place them in a
range of tagging-feasible species, for which tags
with suction cups have proven effective. No obvious
changes in reactions occurred between the first
and last days of tagging (cf. Baird 1994 for reac-
tions in killer whales) suggesting that long-term
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effects are likely negligible. We suggest that light
striking of Heaviside’s dolphins with the attachment
pole did not have significant effects on the dolphin
behaviour and the species might be tagged with
suction cup tags without adverse affects.

The closely related and similarly behaving
Hector’s dolphins have been successfully tagged
with remotely deployed suction-cup tags (Stone
et al. 1994), while Akamatsu et al. (2005) suc-
ceeded attaching a tag to finless porpoises using
the same type of a suction-cup. Based on our failed
tagging attempts, we suggest that modification of
suction cup size and perhaps its texture, and re-
ducing tag and float sizes to decrease drag could
make this tagging approach more effective.
Heaviside’s dolphins seem behaviourally well
suited for suction-cup tagging and we encourage
our fellow researchers to try.

Katsufumi Sato provided the data logger, VHF transmit-
ters, and the receiver; Nobuyuki Miyazaki provided materi-
als required for tag construction; and Kagari Aoki helped
construct tags. This work was supported by a JSPS Re-
search Fellowship for Young Scientists (awarded to M.
Sakai), the program ‘Bio-logging Science of the University
of Tokyo (UTBLS)' led by N. Miyazaki, and the South Afri-
can National Research Foundation grant no. 61472
awarded to L. Karczmarski.

REFERENCES

AKAMATSU, T., MATSUDA, A., SUZUKI, S., WANG, D.,
WANG, K.X., SUZUKI, M., MURAMOTO, H.,
SUGIYAMA, N. & OOTA, K.2005. New stereo acous-
tic data logger for free-ranging dolphins and por-
poises. Mar. Technol. Soc. J. 39: 3-9.

ANDREWS, R.D., PITMAN, R.L. & BALLANCE, L.T.
2008. Satellite tracking reveals distinct movement
patterns for Type B and Type C killer whales in the
southern Ross Sea, Antarctica. Polar Biol. 31:
1461-1468.

BAIRD, R.W. 1994. Foraging behaviour and ecology of
transient killer whales (Orcinus orca). Ph.D. thesis,
Simon Fraser University, Burnaby, British Columbia.

BEST, P.B. 2007. Heaviside’s dolphin (Cephalorhynchus
heavisidii). In: P.B. best (Ed.), Whales and dolphins of
the southern African subregion (pp. 148-152). Cam-
bridge University Press, Cape Town.

BEST, P.B. & ABERNETHY, R.B. 1994. Heaviside’s
dolphin, Cephalorhynchus heavisidii (gray, 1828). In:
S. Ridgway & M. Harrison (Eds), Handbook of marine
mammals. The first book of dolphins (pp. 289-310).
Academic Press, New York.

DIETZ, R., SHAPIRO, A.D., BAKHTIARI, M., ORR, J.,
TYACK, P.L., RICHARD, P, ESKESEN, |.G. &
MARSHALL, G. 2007. Upside-down swimming
behaviour of free-ranging narwhals. BMC Ecol. 7:
1-10.

South African Journal of Wildlife Research Vol. 41, No. 1, April 2011

ELWEN, S., MEYER, M.A., BEST, P.B., KOTZE, PG.H.,
THORNTON, M. & SWANSON, S. 2006. Range
and movements of female Heaviside’s dolphins
(Cephalorhynchus heavisidii), as determined by
satellite-linked telemetry. J. Mammal. 87: 866-877.

ELWEN, S.H., BEST, PB., REEB, D. & THORNTON, M.
2009a. Diurnal movements and behaviour of
Heaviside’s dolphins, Cephalorhynchus heavisidii,
with some comparative data for dusky dolphins,
Lagenorhynchus obscurus. S. Afr. J. Wildl. Res. 39:
143-154.

ELWEN, S.H., REEB, D., THORNTON, M. & BEST, P.B.
2009b. A population estimate of Heaviside’s dolphins,
Cephalorhynchus heavisidii, at the southern end of
their range. Mar. Mamm. Sci. 25: 107-124.

HANSON, M.B. & BAIRD, R.W. 1998. Dall’s porpoise
reactions to tagging attempts using a remotely-
deployed suction-cup tag. Mar. Technol. Soc. J. 32:
18-23.

HOOKER, S.K. & BAIRD, R.W.2001. Diving and ranging
behaviour of odontocetes: A methodological review
and critique. Mammal. Rev. 31: 81-105.

HOOKER, S.K., BAIRD, R.W., AL-OMARI, S,
GOWANS, S. & WHITEHEAD, H. 2001. Behavioral
reactions of northern bottlenose whales (Hyperoodon
ampullatus) to biopsy darting and tag attachment
procedures. Fish. Bull. 99: 303-308.

HOOKER, S.K., BIUW, M., McCONNELL, B.J., MILLER,
PJ. & SPARLING, C.E. 2007. Bio-logging science:
logging and relaying physical and biological data
using animal-attached tags. Deep Sea Res. (Il Top.
Stud. Oceanogr.) 54: 177-182.

KARCZMARSKI, L., WURSIG, B., GAILEY, G.,
LARSON, K.W. & VANDERLIP, C. 2005. Spinner
dolphins in a remote Hawaiian atoll: Social grouping
and population structure. Behav. Ecol. 16: 675-685.

MORISAKA, T., KARCZMARSKI, L., AKAMATSU, T,
SAKAI, M., DAWSON, S. & THORNTON, M. 2011.
Echolocation signals of Heaviside’s dolphins (Cepha-
lorhynchus heavisidii). J. Acoust. Soc. Am. 129:
449-457.

NAITO, Y. 2004. New steps in bio-logging science. Mem.
Natl. Inst. Polar Res., Special Issue 58: 50-57.

RUTZ, C.& HAYS, G.C.2009. New frontiers in biologging
science. Biol. Lett. 5: 289-292.

SCHNEIDER, K., BAIRD, R.W., DAWSON, S., VISSER,
I. & CHILDERHOUSE, S. 1998. Reactions of bottle-
nose dolphins to tagging attempts using a remotely-
deployed suction-cup tag. Mar. Mamm. Sci. 14:
316-324.

STONE, G., GOODYEAR, J., HUTT, A. & YOSHINAGA,
A. 1994. A new non-invasive tagging method for
studying wild dolphins. Mar. Technol. Soc. J. 28:
11-16.

WEINRICH, M.T., LAMBERTSEN, R.H., BAKER, C.S.,
SCHILLING, M.R. & BELT, C.R. 1991. Behavioural
responses of humpback whales (Megaptera novae-
angliae) in the southern Gulf of Maine to biopsy sam-
pling. Rep. Int. Whal. Comm., Special Issue 13:
91-97.

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 250
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.09600
  /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 250
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00800
  /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 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00556
  /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


