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No. 18/1

Broughton Island, New South Wales

Location: 32°37'S, 152°19'E; 16 kilometres northeast of the
entrance to Port Stephens, on the central coast of New South
Wales (NSW).

Status: Broughton Island forms part of Myall Lakes National
Park administered by the NSW National Parks and Wildlife
Service (NPWS), Office of Environment and Heritage. No
entry permit is required.

Description: Broughton Island is the main island of the
Broughton Island Group, which also includes Little Broughton
Island, Looking Glass Isle, North Rock, Inner Rock and an
unnamed islet between Broughton and Little Broughton islands.
Broughton Island is an irregular-shaped island approximately 2.3
kilometres long by 1.3 kilometres wide, covering 132 hectares
and with a vegetated area of 117 hectares. It is the largest
coastal island in NSW and is categorised as a skeleton island'
due to its sprawling form with lateral spurs or ribs enclosing
bays. The island rises from sea level at West End in the north-
west, through a centrally located swampy environment, up to
the summit of Pinkatop Head (91 metres) in the south-east,
before dropping abruptly back to the sea. A peninsula, arising
from mid-way along the island, terminates toward the south in a
series of small islets, including Snapper Rock.

Theisland is composed principally of Carboniferous volcanic
rhyolite rock with basalt intrusions, but includes conglomerate
and indurated mudstones, with some low-lying areas overlain by
aeolian sands®. Vegetation is dominated by Spiny-headed Mat-
rush Lomandra longifolia, Kangaroo Grass Themeda australis,
Blady Grass Imperata cylindrica and Bracken Fern Pteridium
esculentum. The island once contained expansive areas of
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Figure 1. Broughton Island, New South Wales
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trees and shrubs, but frequent fire and grazing by introduced
European Rabbits Oryctolagus cuniculus and Black Rats Rattus
rattus during the last century has reduced these stands to isolated
remnants. A total of 130 species of plants have been recorded
on the island, with 20 per cent of these being alien®.

Landing: Landing is onto sandy beaches in most sea conditions
with camping permitted at Esmeralda Beach and Little Poverty
Beach. A designated helicopter landing-pad is situated on the
ridge between these two camping grounds.

Ornithological History: Lane* documented ornithological
visits from October 1910 to December 1973. In 1977 Van
Gessel® carried out a shearwater survey in October and Lane®
a survey of gulls and terns in November. Carlile, Priddel and
others visited during 2—4 April 1998 to search for evidence of
Gould’s Petrel Pterodroma leucopera. Carlile and Callaghan
visited 29-30 January 2008 and surveyed for potential penguin
habitat. Carlile, Callaghan and members of the Australasian
Seabird Group visited 17-19 October, 11-13 November and
21-23 December 2009 to survey nesting seabirds.

Breeding Seabirds and Status

Pelagodroma marina White-faced Storm-Petrel — The first
recorded observation of this species on Broughton Island’, in
1911, reported them to be nesting on the central dune ‘in their
thousands’. This area now contains the largest concentration
of Wedge-tailed Shearwaters Ardenna pacifica on the island.
Nine hours of nocturnal spotlighting and audio surveys (10
minute spotlight sweeps followed by five minutes of listening)
throughout the island failed to find any evidence of storm-
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petrels. They probably became locally extinct in about 19588,
almost certainly because of the introduction of Black Rats to the
island during the 1930s. The eradication of rats in 2009 should
allow White-faced Storm-petrels to recolonise from nearby
populations on North Rock and Inner Rock.

Ardenna pacifica Wedge-tailed Shearwater — Nests in numerous
colonies of varying size dispersed across the island. Occurs
mostly in single-species colonies but in two colonies burrows are
interspersed with those of the Short-tailed Shearwater.

Shearwater colonies were identified from diurnal ground
searches to locate burrows, and nocturnal surveys to locate
calling birds. The extent of each colony was delineated by
walking the perimeter with a handheld GPS. Data were then
mapped using computer technology (GIS), and the area of each
colony calculated. Some colonies ranged over several habitats
that differed in topography, soil and vegetation.

Burrow density was estimated by counting burrows within
a series of 30 transects (50 m x 4 m) dispersed across the nine
identified habitat types. The total area of the transects (6000
square metres) was approximately 0.26 per cent of the total area
of all shearwater colonies (22.9 ha). For each colony, the number
of burrows within each habitat (or colony if it contained only one
habitat) was calculated as the multiple of mean burrow density
for that particular habitat and area of that habitat. Numbers from
each habitat were summed to estimate the number of burrows
within each colony, and the numbers from each colony summed
to estimate the total number of burrows on the island. The
number of breeding pairs of Wedge-tailed Shearwaters (+ s.e.)
was calculated as the multiple of burrow number and occupancy
rate, minus the number of Short-tailed Shearwaters (see below).
Due to time constraints, occupancy rate was not estimated
directly, but was assumed to be similar to that in other shearwater
colonies (typically 43-56%)°1%11.

In all, 2903 burrows were counted within the transects; a
density of 5005 burrows per hectare. Assuming an occupancy
rate of 50 per cent, the population of Wedge-tailed Shearwaters
on Broughton Island was estimated to be 55 434 + 18 239 pairs.
The only previous estimate of total shearwater burrow numbers
was 34 000, in 1977°. From banding activities in 1972, Lane*
estimated that 89 per cent of shearwaters were Wedge-tailed
Shearwaters. Combining these data, and again assuming a 50 per
cent occupancy rate, we calculate a past population estimate of
15 130 pairs of Wedge—tailed Shearwaters on Broughton Island.
The difference between this and the current estimate suggests
a significant increase in total population size. Comparing the
past* and current distributions it appears that several previous
western and eastern colonies are now reduced or abandoned,
whereas the central colonies have expanded considerably. From
observations between 1959 and 1977, Lane® concluded that the
area of shearwater colonies had increased over those 18 years.
The current estimate indicates that this expansion has continued
over the past three decades.

Ardenna grisea Sooty Shearwater — In 1976, Lane* reported
that Sooty Shearwaters were breeding on Broughton Island in
small numbers. During the surveys (October—December 2009),
we listened at night to detect vocal individuals of this species.
Despite more than ten hours of listening, no calls were heard,
and we found no evidence of the existence of Sooty Shearwater
on the island.
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Ardenna tenuirostris Short-tailed Shearwater — Nests in two
mixed colonies with Wedge-tailed Shearwaters: one at West
End, the other along a dune running from Coal Shaft Bay to
Providence Beach. In both 1959 and 1972, the shearwater
colony near Pinkatop contained both Wedge-tailed and Short-
tailed Shearwaters*®; but in 2009 we detected only the former.
Vocalisations heard in October 2009 indicated that Short-tailed
Shearwaters were only sparsely distributed throughout the dune
colony (at a ratio of approximately 1:50 with Wedge-tailed
Shearwaters), but were abundant in the West End colony. The
ratio of species within the West End colony was determined by
extracting and identifying birds from a sample of burrows within
two 50 x 4 metre transects in December 2009, when adult birds
were incubating eggs. A total of 13 Short-tailed Shearwaters
and 60 Wedge-tailed Shearwaters were reachable within the
burrows sampled.

The population (+ s.e.) of Short-tailed Shearwaters within
the Coal Shaft Bay colony was 185 + 29 pairs, calculated as
the multiple of area of the colony (4.57 hectares), mean density
(£ s.e.) of burrows within this colony (4133 + 637 burrows per
hectare, n = 6), presumed occupancy rate (50%) and relative
proportion of this species (2.0%). The population within the
West End colony was 50 + 4 pairs, calculated as the multiple
of area of the colony (0.10 hectares), mean density of burrows
within this colony (5575 + 475 burrows per hectare, n = 2),
presumed occupancy rate (50%) and relative proportion of
this species (17.8%). Thus, the total population of Short-
tailed Shearwaters (+ s.e.) on Broughton is estimated to be 235
+ 33 pairs. There is no previous estimate of this species on
Broughton Island, but based on the previous banding ratio* and
total shearwater numbers’® a past population estimate of 1870
pairs can be inferred. Many of the colonies previously identified
as containing Short-tailed Shearwaters, particularly those in the
western and southern parts of the island, are now reduced or
abandoned. Thus, it seems that Short-tailed Shearwaters are
less common on this island than they were 40 years ago.

Pterodroma leucoptera Gould’s Petrel — We searched for
evidence of Gould’s Petrel breeding on Broughton Island in April
1998, approaching the end of the chick-rearing period. Although
we identified an area of suitable nesting habitat (rock scree) at the
seaward base of Pinkatop Head, a search for near-fledged chicks
or down failed to find any evidence of Gould’s Petrel breeding
there. However, in October 2009 a Gould’s Petrel was heard
to call and, during a two-hour nocturnal search in December of
that year, a nest was found containing a single bird incubating
an egg. The nest was 1.5 metres deep within a rock crevice and
could only be observed using a burrow-scope inserted through a
narrow rocky entrance. No other individuals were observed on
the ground or in the air. This is the first record of this species
on the island and only the third island where breeding of the
Australian subspecies (P. I leucoptera) has been recorded'.
The current population of Gould’s Petrel on Broughton Island is
unlikely to exceed a few breeding pairs.

Eudyptula minor Little Penguin — Nests confined to a few
disjunct sites along the northern coastline. In January 2008,
the entire coastline of the island was searched and landing sites
identified from footprints in the sand or trails of excrement.
Only four landing sites were found on this occasion—two at
the western end of Providence Beach and two at West End.
On 17 October 2009, we counted the number of penguins
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arriving at each of these landing sites from dusk until two
hours after sunset (2130 hr). A total of 39 adults were counted,
indicating 20-39 breeding pairs depending on the number of
partners already ashore incubating eggs or brooding chicks.
We searched the nearby foreshores during the day, but failed to
locate any nests, so were unable to estimate the proportion of
breeding adults ashore. However, we did locate two occupied
nests near freshwater pools east of the northern beaches. In
December 2009, footprints east of Providence Beach indicated
a fifth landing site and led to another two isolated nests. Thus,
we estimate the size of the penguin population on Broughton
Island to be 24-43 breeding pairs. Penguins were first recorded
ashore here during the 1930s with breeding confirmed in 1947".
No census of their numbers has previously been attempted, but
at no time have they been considered numerous.

Thalasseus bergii Crested Tern — A small population nests on
Broughton Island, but the nesting site can change from year to
year. In 2009, Crested Terns nested on the rocky islet southwest
of Snapper Rock, surrounded by a small colony of nesting
Silver Gulls. A direct count in November located 30 nests,
each containing an adult incubating a single egg. The nesting
location is probably the same as that documented by Lane in
1977¢, when 40-50 pairs were nesting.

Chroicocephalus novaehollandiae Silver Gull — A small
population nests on Broughton Island, but the nesting site can
change from year to year. Local fishers reported that Silver Gulls
occasionally nested on the headland between Esmeralda Beach
and Little Poverty Beach. In 2009, they nested on Snapper Rock
where, in October, a direct count located 70 nests containing eggs
and chicks up to two weeks of age. The unnamed rocky islet
further to the southwest also had birds present, but no nests. In
November 2009, the young on Snapper Rock were either fledged
or near to it, and the rocky islet to the southwest had approximately
30 nests containing chicks that were 1-2 weeks old. Thus the
total breeding population of Silver Gulls on Broughton Island is
approximately 100 pairs. Lane found a few nests with eggs on
Snapper Rock in December 1972* and counted 80 pairs there in
1977°. Although data are sketchy, it appears that the population
of Silver Gulls on Broughton Island is relatively stable.

Factors Affecting Status

Several species of exotic plants occur on the island but there
is no evidence that any species is affecting seabird populations.
The most invasive species are subject to ongoing control, with
biological agents being used to reduce infestations of Bitou
Bush Chrysanthemoides monilifera and Prickly Pear Opuntia
stricta. There are no exotic mammals on the island now that an
attempt to eradicate rabbits and rats in August 2009 appears to
have been successful'*.

As far as can be ascertained the total number of shearwaters
breeding on Broughton Island has increased significantly over
the past decades. The total number of shearwater burrows on
the island was estimated to be 111 000 in 2009 compared with
34000 in 1977°. The extent of colonies has increased along with
the average density of burrows (from 3310 per hectare in 1977° to
5005 per hectare currently). Interestingly, some colonies present
in 1973* have either reduced in area or disappeared altogether.
Whilst the Wedge-tailed Shearwater appears to have increased
in both distribution and abundance on Broughton Island, there
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is no evidence that the two less-abundant species have done so.
From banding data collected in 1973, Lane* estimated that 11
per cent of shearwaters on Broughton Island were Short-tailed
Shearwaters, whereas we estimated this species to comprise less
than one per cent of the current population. However, given the
coarseness of past and current population estimates, the apparent
decline in Short-tailed Shearwater numbers is equivocal. It also
cannot be explained readily by any land-based threat. Generally,
burrow-nesting seabirds larger than 260 g are not affected by
Black Rats', so any decline of Short-tailed Shearwaters (460—
800 g)'¢ is unlikely to have been caused by rats. Although no
Sooty Shearwaters were observed during the 2009 survey, their
population has always been small, with birds sometimes being
difficult to locate*>®8, Further monitoring is needed to confirm
the precise status of this species on Broughton Island.

The long-term trend towards increasing proportion and
numbers of Wedge-tailed Shearwaters in mixed colonies has also
been observed on Montague Island'’. Wedge-tailed Shearwaters
breeding on NSW islands forage in warm temperate waters,
whereas Short-tailed Shearwaters forage at high latitudes in the
Southern Ocean'®. Itis possible that global warming has favoured
Wedge-tailed Shearwaters, and disadvantaged those species more
dependent on colder waters'?, but definitive data are lacking.

On 20 December 2008, a fire burnt out 3.4 hectares of the
southern peninsula of Broughton Island before it was brought
under control and extinguished by NPWS ground crews assisted
by water bombing from a helicopter. As no storm or lightning
activity had occurred in the days preceding the fire, it was
suspected of being deliberately lit. The fire burnt 36 per cent of a
colony of Wedge-tailed Shearwaters at a time when adults were
incubating eggs. From a count of burrows, we estimated that
2309 + 428 breeding pairs were nesting within the area affected
by fire. Some birds were forced out of their burrows by heat or
smoke, and badly burnt. Thirty such birds had to be euthanased.
Some burnt individuals probably returned to their burrows and
died subsequently, and birds that remained in their burrows may
have died through smoke inhalation. The eggs of any birds
that died would also have failed. This event demonstrated that,
contrary to earlier beliefs*, burrowing seabirds are not immune
from the effects of wildfire.

Prior to the island becoming a national park, fishers
frequently set fire to the grass, allegedly to provide greater safety
from snakes when walking to favoured fishing sites®. Given
the damage that fires can inflict on shearwater populations, the
reduction in fire frequency and extent since the island became
a national park has probably contributed to the increase in
shearwater numbers. It has also resulted in the expansion of
remnant stands of shrubs and trees on the island; a process that
is likely to accelerate following the recent removal of rabbits
and rats, leading to the eventual establishment of large tracts
of woodland or forest on the island. However, recovery of
the vegetation is not expected to affect seabird populations.
Currently, one of the highest densities of shearwater burrows on
the island (6200 per hectare) is on a sand dune that is thickly
wooded with Soft Corkwood Duboisia myoporoides.

The discovery of Gould’s Petrel breeding on Broughton Island
during this survey was the first record for this species within the
Broughton Island Group. It is possible that breeding may have
been attempted here in previous years but failed due to predation
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of eggs or chicks by rats. Now that rats have been removed this
population is likely to increase, although its ultimate size will be
constrained by the limited amount of rock scree available.

Other Seabirds Recorded

Little Pied Cormorant
Great Cormorant

Little Black Cormorant
Eastern Reef Egret

Microcarbo melanoleucos
Phalacrocorax carbo

P. sulcirostris

Egretta sacra
Haematopus longirostris Australian Pied Oystercatcher
H. fuliginosus Sooty Oystercatcher
Charadrius ruficapillus Red-capped Plover
Numenius madagascariensis Eastern Curlew
Arenaria interpres Ruddy Turnstone

Sternula albifrons Little Tern.

Other Vertebrates Recorded

Striped Marsh Frog Limnodynastes peroni, Green and Golden
Bell Frog Litoria aurea, Striped Skink Ctenotus robustus, Water
Skink Eulamprus quoyii and Marsh Snake Hemiaspis signata
have all been found on the island (Atlas of NSW Wildlife). All
exotic mammals have been removed.

Banding
Data for all banding records (first banding 18 December 1959).

Ardenna pacifica — 736 adults, 45 nestlings and 87 of
unknown age, with four recoveries:
6531 km NNW at Cagayan,
Philippines; 244 km SSW at Five
Islands, NSW; 148 km SSW at sea 48
km E of Sydney, NSW; and 103 km

SW at Toukley Beach, NSW.

— three adults, one of unknown age, with
no recoveries.

Ardenna grisea

Ardenna tenuirostris — 95 adults, 17 nestlings and six of
unknown age, with no recoveries.

Eudyptula minor — two adults, with no recoveries.

Thalasseus bergii — 45 nestlings with one recovery 107 km

SW near Kanwal, NSW.

Bibliography
1. Cotton, C. A. 1969. Skeleton islands of New Zealand and
elsewhere. Earth Science 3: 61-76.

2. Thom, B. G., Shepherd, M., Ly, C. K., Roy, P. S., Bowman,
G. M. and Hesp, P. A. (1992). ‘Coastal geomorphology and
quaternary geology of the Port Stephens-Myall Lakes area.’
AN.U. Monograph No. 6. (Department of Biogeography and
Geomorphology, Australian National University: Canberra.)

3. NPWS. Unpublished list of plants recorded on Broughton Island
held by NPWS, Nelson Bay.

4. Lane, S. G. (1976). Seabird islands No. 18: Broughton Island, New
South Wales. The Australian Bird Bander 14: 10—13.

5. van Gessel, F. W. C. (1978). An estimation of the population
density of shearwaters breeding on Broughton Island, New South
Wales. Corella 2: 52-53.

6. Lane, S. G. (1979). A further visit to Broughton Island, New South
Wales. Australian Birds 13: 48.

Corella 36(4)

7. Hull, A. F. B. (1911). Avifauna of New South Wales islands. Emu
11: 99-104.

8. Hindwood, K. A. and D’Ombrain, A. F. (1960). Breeding of the
short-tailed shearwater (Puffinus tenuirostris) and other seabirds on
Broughton Island, N.S.W. Emu 60: 147-154.

9. Dyer, P. K. and Hill, G. J. E. (1992). Active breeding burrows of
the wedge-tailed shearwater in the Capricorn Group, Great Barrier
Reef. Emu 92: 147-151.

10. Carlile N., Priddel, D., Blackmore, C. J., Craven, P. and Jarman, M.
(2012). Seabird Islands No. 8/1: Brush Island, New South Wales.
Corella 36: 45-47.

11. Priddel, D., Carlile N., Blackmore, C. J., Jarman, M. and Craven, P.
(2012). Seabird Islands No. 26/1: Wasp Island, New South Wales.
Corella 36: 47-49.

12. Priddel, D. and Carlile, N. (1997). Boondelbah Island confirmed
as a second breeding locality for Gould’s Petrel Pterodroma
leucoptera leucoptera. Emu 97: 245-248.

13. Hindwood, K. A. (1948). Notes on the sea-birds breeding on the
coastal islands of New South Wales. Emu 48: 72-81.

14. Priddel, D., Carlile, N., Wilkinson, 1. and Wheeler, R. (2011).
Eradication of exotic mammals from offshore islands in New South
Wales, Australia. In ‘Island Invasives: Eradication and Management’.
(Eds C. R. Veitch, M. N. Clout and D. R. Towns) (International
Union for Conservation of Nature: Gland, Switzerland).

15. Towns, R. T., Atkinson, I. A. E. and Daugherty, C. H. (2006). Have
the harmful effects of introduced rats on islands been exaggerated?
Biological Invasions 8: 863—891.

16. Marchant, S. and Higgins, P. J. (Eds) (1990). ‘Handbook of
Australian, New Zealand and Antarctic Birds. Volume 1: Ratites to
Ducks’. (Oxford University Press: Melbourne.)

17. Montagu Island Partners (2008). Montagu Island Studies.
Available at http://mipartners.blogspot.com/2008/08/montagu-
island-studies-montagu-island.html. Accessed 27/6/2011.

18. Klomp, N. I. and Schultz, M. A. (2000). Short-tailed shearwaters
breeding in Australia forage in Antarctic waters. Mar. Ecol. Prog.
Ser: 194: 307-310.

19. Fullagar, P. J., Davey, C. C., van Tets, G. F. and Heyligers, P. C.
(1991). Is the Short-tailed Shearwater colonizing New South
Wales? Nature in Eurobodalla 5: 51-56.

20. NPWS (2009). Atlas of New South Wales Wildlife. Available at
http://wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/about.
jsp. Accessed 11/09/2009.

Acknowledgements

The surveys were undertaken with the co-operation and
assistance of BirdLife Australia, Broughton Island Conservation
Society Incorporated and the Hunter Region of the NPWS, who
also funded the surveys. Robert Wheeler and Michael Jarman
assisted in the search for Gould’s Petrel in 1998. Rachael
Blakey, Gillian Dunkerley, Alice Ewing, Chris Lloyd, Lisa
O’Neill and Brook Whylie from the Australasian Seabird Group
assisted in the 2009 surveys. Banding data provided by The
Australian Bird and Bat Banding Scheme. Robert Wheeler
and Gillian Dunkerley provided useful comments on an earlier
version of the manuscript.

Date complied: 4 May 2011.

Nicholas Carlile and David Priddel, Office of Environment and
Heritage, PO Box 1967, Hurstville, New South Wales 2220,
Australia.

Susanne Callaghan, National Parks and Wildlife Service,
Locked Bag 99, Nelson Bay, New South Wales 2315, Australia.




<<
  /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


