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Telemetric Data Reveals Ecolgoically Adaptive Behavior of Cap-
tive Raised Chinese Giant Salamanders When Reintroduced into
Their Native Habitat
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Abstract Little is known about the ecology of the Chinese Giant Salamander (4ndrias davidianus), a critically en-
dangered species. Such information is needed to make informed decisions concerning the conservation and manage-
ment of this species. Four 4. davidianus raised in a pool were released into their native habitat on 04 May 2005 and
were subsequently radio-tracked for approximately 155-168 days. Following their release, the giant salamanders tra-
veled upstream in search of suitable micro-habitats, and settled after 10 days. Later, a devastating summer flash flood
destroyed the salamanders’ dens, triggering another bout of habitat searching by the animals. Eventually, the salaman-
ders settled in different sections of the stream where they remained until the end of the study. On average, each habitat
searching endeavor took 7.5 days, during which a giant salamander explored a 310 m stretch of stream with a surface
area of about 1157 m” and occupied 3.5 temporary dwellings. Each giant salamander spent an average of 144.5 days in
semi-permanent micro-habitats, and occupied territories that had a mean size of 34.75 m> Our results indicate that the
Chinese giant salamander responds to habitat disturbance by seeking new habitats upstream, both water temperature
and water level affect the salamander’s habitat searching activity, and the size of the salamander’s semi-permanent ter-

ritory is influenced by the size of the pool containing the animal’s den.

Keywords

1. Introduction

Basic ecological information is essential to design and
implement conservation programs for rare and threatened
species (Simberloff, 1988; Jiang et al., 1997). Further-
more, detailed information allows the development of
more specific management measures, thus increasing the
probability of achieving conservation success (Jiang,
2004).

Over the past couple decades, there has been a gro-
wing concern amongst ecologists and conservationists
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about the widespread decline of amphibian populations
(Alford and Richards, 1999; Alford et al., 2001; Houla-
han et al., 2000, 2001). The autecology of amphibians is
vitally important for amphibian conservation and reco-
very efforts to succeed (Semlitsch, 2002), but is not well
understood (Alford and Richards, 1999).

Andrias davidianus is a caudate amphibian endemic to
China. Populations of this formerly abundant and widely
distributing species have been severely depleted or extir-
pated by poaching and habitat loss (Zhang et al., 2002;
Wang et al., 2004). The information on this critically en-
dangered (Zhao, 1998) amphibian is qualitative at best
and often anecdotal (Sichuan Changjiang Aquatic Re-
sources Survey Group, 1974; Song, 1982; Li and Zhou,
1983; Hu, 1987; Fang, 1985; Ge and Zheng, 1992). This
paucity of information is hampering conversation efforts
aimed at conserving A. davidianus (Zhang et al., 2002;
Wang et al., 2004; Zheng et al., 2005). To help fill in
some of the many gaps in 4. davidianus ecology, we
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conducted a study on the movements of radio-tagged
Chinese giant salamanders in their natural range from
May to October, 2005.

2. Methods

Two male (for short M1, M2) and two female (F1, F2) 4.
davidianus adults of varying sizes (72-81 cm long,
weighing 1.35-4.20 kg) were tagged with radio transmi-
tters and released in a stream pool (110°54.879" E,
33°41.630" N) in the Lushi Giant Salamander Reserve in
Henan Province (110°35'-111°22" E, 33°33'-34°23' N) at
dusk (1940 hours) on 04 May 2005. Established in 1982,
this nature reserve is dedicated to the conservation of the
Chinese salamander. Prior to the 1970s, when A. davi-
dianus was still abundant, this area was a major center for
trading wild salamanders; decimated by decades of illegal
harvesting, wild salamanders became scarce by the 1990s
and critically endangered when the new millennium
dawned (Zheng et al., 2005). The salamanders used in
this study were captured from local streams in 1996, and
then raised in the Lushi County Giant Salamander Rearing
Center. The release site was selected per IUCN/SSC
Guidelines for Re-introduction (1995). Release sites in
general must meet the following criteria: 1) salamander
population density was high in the past; 2) the stream
must have stable water sources so that it never dries up,
must be long enough to provide the salamander with an
adequate number of micro-habitats, and must have an
abundant food supply; 3) anthropogenic disturbance is
low, there must be no human dwellings along the stream.
We investigated six streams and selected the Da-
chishuigou as the stream into which we would release the
salamanders. This stream has an overall length of 8 km,
and drops on average 30 m per km. The stream mouth is
20 m wide and 888 m above sea level. Boulders of varying
sizes litter the streambed, forming many pools and cre-
vices. Trees grow vigorously along the stream banks,
shading the stream effectively.

Miniature radio transmitters (AVM G3-1V) were
attached to the upper basal section of the tail following a
previously described procedure (Blais, 1996), but the
installing position of the transmitters was changed to
avoid or reduce the possibility of their falling off. The
and weighed
approximately 16 g (0.38% to 1.19% of salamander body
mass). The advertised battery life was 6 months. We used
two VHF receivers (a Telonics TR-4 operating in the
162-166 MHz band, and an AVM LA12-Q operating in

transmitter measured 38x18x20 mm,

the 163—166 MHz band), of which each was fitted with a
directional 3-element Yagi antenna, to track the sala-
manders in the wild. Radio signals of a submerged sala-
mander could be detected within an approximately 100 m
radius. The locations of the salamanders were pinpointed
to within a meter via triangulation. We tracked these
animals daily using radio telemetry every 2 hours, and
checked their dens directly for 510 minutes every two
days. During the study period, stream water level was
measured daily at a pre-selected location (110°54.763" E,
33°41.880" N). At the end of this study on 18 October
2005, the salamanders were recaptured and returned to
the rearing center.

The traveling distances of the salamanders were cal-
culated assuming straight-line movements between suc-
cessive fixes. The Minimum Convex Polygon (MCP)
method was used to compute the areas traversed by these
animals during their active periods.

3. Results

The salamanders were tracked for periods of 155 and 168
days; a total of 10 572 usable location fixes and 215
sightings were recorded (Table 1). Transmitter batteries
went dead on two salamanders prematurely (M1 and F2).
On 2 occasions, the transmitters dropped off from the
animals (M2 and F1).

Table 1 Summary of tracking durations, usable fixes and sighting
numbers

Tracking duration Usable location ~ Number of
Salamander L
(days) fixes sightings
Ml 168 2760 56
M2 155 2412 51
F1 160 2784 52
F2 166 2616 56

Following their release, the salamanders moved up-
stream, traveling at night and resting in temporary hiding
places in water during the day. These types of upstream
movements in search of an adequate micro-habitat took
place twice (Period I and Period II, respectively) du-
ring this study. By 14 May, all salamanders had settled
on a micro-habitat (Figure 1, Table 2). In early July, a
summer flash flood forced the salamanders to take refuge
in nearby shallow waters. Afterwards, the salamanders
traveled upstream again, because their dens were de-
stroyed by the flood (Figure 1, Table 2). They then set-
tled in different sections of the stream where they re-
mained until the end of this study (Table 3). The two pe-
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riods of upstream movements were characterized by sig-
nificant differences in environmental conditions (Table 4).
The salamanders were markedly more active during the
second period (Table 2). Residence was taken in underwa-
ter crevices that afforded good protection and easy access
to air (Table 3). During the day, the salamanders rested in
these hiding places, occasionally surfacing to breathe. At
night they foraged for small aquatic animals within the
stream pools where they resided (Figure 1, Table 3).

4. Discussion

Many intrinsic and external factors can influence habitat
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selection (Yan and Chen, 1998; Zhang and Hu, 2002).
The results from our study indicates that the availability
of suitable hiding places is of prime importance. This is
not surprising since Andrias davidianus, a slumbering
amphibian that is extremely vulnerable to predation by
mountain carnivores such as Vulpus vulpus, Mustela si-
birica, and Arctonyx collaris, spends most of its time
hiding in its dens. The salamanders took residence in
underwater crevices that afforded good cover and easy
access to air. Top cover provided protection against pre-
dation and the sun; being in shallow, covered and slow
moving water allows for easy access to the surface for
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Micro-habitats and upstream movements of Andrias davidianus
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Table 2  Statistics of upstream movements
Salamander Ml M2 Fl F2
Average Difference
Interval I May 04-10 May 04-12 May 04-14 May 04-14 (M£SD) test (F)
I Jul.10-18 Jul.10-13 Jul.10-20 Jul.10-15
. I 6 8 10 10 8.5+1.91
Duration (days) 233
1I 8 3 10 5 6.5+3.11
Length of the stream I 204 210 204 210 207+3.46 .
14.26
stretch traversed (m) 1l 346 390 554 361 412.75£95.92
Stream gradient of the I 24.5 23.81 24.5 23.81 24.16+0.40 041"
tretch traversed (%o) I 159 17.95 21.66 15.23 17.69+2.89 ’
Area of the stream I 528 553 528 553 540.5+14.43 2581
tretch traversed (m®) 11 1524 1680 1524 2364 1173+400.80 '
I 10 10 10 10 10+0.00 B
Number of stream pools explored 10.03
11 13 15 22 15 16.25+3.95
o I 3 3 2 2.5+0.58
Number of temporary hiding places 2.33
I 7 1 5 5 4254222
P<0.05; ** P<0.01
Table 3 Statistics of salamander habitations
Salamander M1 M2 F1 F2
I May 11-Jul.2 May 13-Jul.2 May 15-Jul.2 May 15-Jul.2
Interval
I Jul.19-Oct.18 Jul.14-Oct.18 Jul.21-Oct.18 Jul.16-Oct.18
. 1 53 51 49 49
Duration (days)
1I 92 98 90 96
5 1 25 19 25 19
Home range area (m°)
1I 32 76 6 76
1 Boulder Boulder Boulder Boulder
Top cover of den
11 Boulder Root cluster Boulder Root cluster
. 1 Sand Sand Sand Sand
Substrate in-den
I Sand Sand Gravel Sand

Table 4 Environmental conditions of the upstream movement periods

Interval Water level (m) Air temperature ('C) Water temperature (C)
May 04-May 14 0.26+0.02 13.945.3 16.7+2.1
July10-Tuly 20 0.420.04 21,524 20.4£13
Difference test (F) 92.08%* 18.20%* 12.20%
P<0.01

respiration while also being concealed from predators
(Zheng et al., 2005). Sand or gravel substrate was pre-
ferred, presumably due to its modifiability-in this and
earlier studies, giant salamanders were observed digging
into sandy and gravelly stream beds, as well as ejecting
sand and gravel from their dens. It nevertheless remains
unknown why the salamanders inspected and then re-
jected many crevices that appeared to be of suitable size
and adequate top cover. More research is required to de-
cipher the salamander’s micro-habitat selection criteria.
According to Shang (1998), the home-range size of an
animal is determined by its sex and body size, food and
refuge availability, as well as intra- and inter-specific

competition. The results of our study suggest that the
home-range size of A. davidianus may be little influenced
by sex and body size. This conclusion however lacks va-
lidity due to the small sample size of this study; more re-
search is required to either strengthen or disprove this hy-
pothesis. The studies on home-range sizes of Cryptobran-
chus alleganiensis, a species closely related to 4. davi-
dianus, yielded similarly highly variable and often contra-
dictory results (Hillis and Bellis, 1971; Coatney, 1982;
Peterson and Wilkinson, 1996; Blais, 1996; Ball, 2001).
Both after their release and the destruction of their
dens by the flash flood, the Chinese giant salamanders
traveled upstream in search of a new micro-habitat. In
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other words, they responded to habitat disturbance by
seeking new habitats upstream. This behavior is clearly
adaptive. 4. davidianus is a weak swimmer that inhabits
mountain streams that are usually of high gradients and
littered with boulders. While traveling downstream can
easily be caught in rapids, smashed against boulders by
currents, and injured or even killed. An A. davidianus
moving upstream, on the other hand, they can effectively
maintain their balance by grasping onto the stream bed, or
even bypass the dangerous rapids by moving overland.
Natural selection thus seems to favor A. davidianus indi-
viduals that responded to habitat disturbance by moving
upstream.

Acknowledgements This study was funded by the Na-

tional Natural Science Foundation of China. We thank
Max A. Nickerson, Zhao Daoquan, Jia Laishun, Chen
Ping, Zhai Li, Dai Hongqin, Zhao Ruiguang, Zhang
Xinfu, Zhang Guangwei, Deng Tianpeng, and Zeng
Guoshi for their generous assistance, and John Thorbjar-
narson and Wang Xiaohui for providing helpful com-
ments on an earlier version of this manuscript.

References

Alford R. A., Richards S. J. 1999. Global amphibian declines: A
problem in applied ecology. Annu Rev of Ecol Syst, 30:
133-165

Alford R. A., Dixon P. M., Pechman J. H. K. 2001. Global am-
phibian population declines. Nature, 412: 499-500

Ball B. S. 2001. Habitat use and movement of eastern hellbenders
(Cryptobranchus  alleganiensis  alleganiensis): A ra-
dio-telemetric study (A thesis of the Degree of Master). The
Graduate School, Appalachian State University

Blais D. P. 1996. Movement, home range, and other aspects of the
biology of the eastern hellbender (Cryptobranchus alleganiensis
alleganiensis): A radio telemetric study (A thesis of the Degree
of Master). The Graduate School of the State University of New
York at Binghamton, 34 NS4 MO 2272

Coatney C. E. J. 1982. Home range and nocturnal activity of the
Ozark hellbender (A thesis of the Degree of Master). Depart-
ment of Life Science, Southwest Missouri State University Li-
brary Springfield, MO 65802

Fang R. S. 1985. Chinese giant salamander of our country. Bull
Biol, (1): 9-10 (In Chinese)

Ge Y. R., Zheng H. X. 1992. History of the name changes of Chi-
nese giant salamander and recent research on its habits and be-
havior. J Henan Coll Educ (Nat Sci), 11(4): 1-4 (In Chinese)

Hillis R. E., Bellis. E. D. 1971. Some aspects of the ecology of the
hellbender, Cryptobranchus alleganiensis alleganiensis, in a
Pennsylvania stream. J Herpetol, 5(4-3): 121-126

Houlahan J. E., Findlay C. S., Schmidt B. R., Meyer A. H.,

Kuzmin S. L. 2000. Quantitative evidence for global amphibian
population declines. Nature, 404: 752755

Houlahan J. E., Findlay C. S., Schmidt B. R., Meyer A. H.,
Kuzmin S. L. 2001. Global amphibian population declines. Na-
ture, 412: 499-500

Hu X. L. 1987. An ecologic study of Megalobatrachus davidianus
from Mountain Dabie in Anhui. J Anhui Univ (Nat Sci), (1):
69-73 (In Chinese)

IUCN/SSC Re-introduction Specialist Group. 1995. Guidelines
for reintroductions. Annex 6 to the minutes of the 41st meeting
of council, Gland Switzerland

Jiang Z. G, Ma K. P., Han X. G. 1997. Biology of conversation.
Hongzhou, China: Zhejiang Science and Technique Press (In
Chinese)

Jiang Z. G. 2004. Animal behavior elements and species conversa-
tion scheme. Beijing, China: Science Press (In Chinese)

Li G. L., Zhou D. Q. 1983. Primary study of ecology of Chinese
giant salamander. Disc Nat, (1): 99, 110-113 (In Chinese)

Peterson C. L., Wilkinson R. F. 1996. Home range size of the
hellbender (Cryptobranchus alleganiensis) in Missouri. Herpe-
tol Rev, 27(3): 126-127

Semlitsch R. D. 2002. Critical elements for biologically based
recovery plans of aquatic breeding amphibians. Conserv Biol,
16: 619-629

Shang Y. C. 1998. Behavior ecology. Beijing, China: Beijing Uni-
versity Press (In Chinese)

Sichuan Changjiang Aquatic Resources Survey Group. 1974.
Research report on the giant salamander. Freshwater Fish, 4(3):
14-17 (In Chinese)

Simberloff D. S. 1988. The contribution of population and com-
munity biology to conservation science. Annu Rev Ecol Syst, 19:
473-511

Song M. T. 1982. Primary investigation of Chinese giant salaman-
der in Shaanxi Province. Chin J Zool, 2(6): 11-13 (In Chinese)

Wang, X. M., Zhang K. J., Wang Z. H., Ding Y. Z., Wu W.,,
Huang S. 2004. The decline of the Chinese giant salamander
Andrias davidianus and implication for its conservation. Oryx,
38(2): 197-202

Yan Z. C., Chen Y. L. 1998. Habitat selection of animal. Chin J
Zool, 17(2): 43—49 (In Chinese)

Zhang H. M., Hu J. C. 2002. Habitat selection of Procapra picti-
caudata in summer in the northwestern plateau, Sichuan.
Sichuan J Zool, 21(1): 12—-15 (In Chinese)

Zhang K. J., Wang X. M., Wu W,, Wang Z. H., Huang S. 2002.
Advances in conservation biology of Chinese giant salamander.
Biodivers Sci, 10(3): 291-297 (In Chinese)

Zhao E. M. 1998. Chinese endangered animal red data book: Am-
phibians and Reptiles. Beijing, China: Science Press (In Chinese
with English summary)

Zheng H. X., Wang X. M., Chen P. 2005. The resource change of
Chinese giant salamander in Lushi County and factor analysis of
being in severe danger. Study of amphibian and reptile zoology
(Tenth Volume), Changchun, China: Jilin People Press, 339-345
(In Chinese)

Zheng H. X., Wang X. M., Tao F. Y. 2005. Characteristic of pul-
monary respiration of Chinese giant salamander in different cap-
tivity conditions. Chin J Zool, 40 (6): 49-53 (In Chinese)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 false
  /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 false
  /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

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


