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Spatial pattern and temporal dynamics of limnological variables in Liuxihe Reservoir,
Guangdong

LIN Guoen, WANG Tian, LIN Qiugi & HAN Boping
(Institute of Hydrobiology, Jinan University, Guangzhou 510632, P.R.China)

Abstract: Liuxihe Reservoir, located at the tropic of Cancer, is a large valley-type reservoir. In order to understand its limonological
features, main limnological variables including hydrological and environmental factors were observed monthly in 2006. Surface
water temperature ranged from 14.9°C to 31.6°C. The thermal stratification was monomictic, initiating in the early March when the
water temperature reached 20°C, and lasting until December. The total precipitation in 2006 was 2960mm, but mainly distributed in
wet season (from April to September). The mean water residence time was about 170 days, being more short in the flooding season
(65 days). The mean concentrations of TN, TP, chlorophyll-a and SD were 0.66mg/L, 0.016mg/L, 2.2mg/m*and 3.1m, respectively,
indicating that the reservoir was oligo-mesotrophic. Mass ratio of TN/TP is around 41, 78 for DIN/DIP. Both ratios were much higher
than the Redfield ratio, and mean that growth of phytoplankton was strongly limited by phosphorus. The high N/P ratio was attributed
to the tropical red soil containing rich iron. A distinct longitudinal pattern and seasonal variability in limnological variables were
observed in this reservoir. At the beginning of wet season (April and May), all nutrient concentrations were significantly higher than
other period. It confirmed that surface runoff was the main path for nutrient loading into the reservoir. The longitudinal pattern of
nutrient and chlorophyll-a concentrations was typical as follows as riverine zone>transition zone>lacustrine zone, and the water

transparency correspondingly showed an opposite one. High inflow with monsoon was the main driving force in seasonality of
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limnological variables, and resulted finally in a significantly longitudinal gradient of these variables by interacting with the reservoir
own morphology.
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Fig.1 Catchment of Liuxihe Reservoir and the location of sampling sites
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TERIR AR IX..
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KRR, FHRAEES] 30°CAL; 12 H BB 3 HATREM, (8T 20°C, FZ/KEARIGEE T
TE 1. 2 Ay, 4T 14-15°C (14 2a).
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Fig.2 Surface temperature variation (a) and thermal stratification (b) in the lacustrine zone

TR K IR 52 SR A 2R sh A OB SR Ak K. B 2b 45T 10 3. 6. 9. 12
F RIS AR W B A . R 20K R KR R R TR 3 70m LA R IUGOKOK I, 322 30m LU
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Fig.3 Monthly rainfall (a); annual variation of water level (b); inflow-outflow water volume;
and corresponding residence time (c) in Liuxihe Reservoir, 2006
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PAEITA X CORWURAE s S5 0 B, BERH KRR E SRR (B 4). TN kB2 0.33-1.66mg/L, -7y
0.66mg/L; DIN(EAf# TCHLEAHE NO3-N, NO,-N . NH,-N) ¥ JE I[N 0.12-0.57mg/L, FI4{H 0.31mg/L.
H:FF NOs-N 5 DIN 8 90%, & DIN & 3= 244 sl A7y, DIN (5 TN B 60%. TP ¥k {1 5 0.006-0.027mg/L, 4E
SEH{E 0.016mg/L; PO4-P ¥ &4 0.001-0.014mg/L, FF-34{E K 0.004mg/L; PO,-P (5 TP 11y 25%. ZB i
HIL(N/P)Jy 41, DIN/DIP &L Ny 78.

3ANREE S B SRR A M AT 40 A5 22 5 TN B (L BAE 1 A4, 29 1.5mg/L; 4% 5 i B AR AE
HHEAE 7-8 H, WEEWEFE 0.2-0.4mg/L; DIN i BUAE 4-6 H 7, MR 0.5-0.7mg/L, & A 5/
F 0.4mg/L; TP W EHIAE 4 H, ik 0.14mg/L; HAH W A4S, 40F 0.01-0.05mg/L; PO,-P
ORI R 5 T K, A RFES — /T 0.006mg/L. IZETTARLE, R KA - 7Kk 30 fir )
(3-5 H)&—AFh SR B fe i A, SFKI S 1(6-9 A )& —F B SR Eh ik BRI . E R
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0.9m. 0.8m F1 2m, ¥ ELEIZIS 1, FAM i 5 93 W] B B S T, 8 I A 2K R g W B e s v )y, 1
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Fig.4 Temporal and spatial distribution of nutrients in 2006
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Fig.5 Temporal and spatial distribution of transparency (a)

and chlorophyll-a concentration (b) in 2006 (Date was vacant in January)
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fR A, AR T PR (FE 7K H), DIN FI TP JE520 Chla Y EE BRI Z; 12K K SD I TP 5285 m A ¢
£, SD 5 Chl.a WAHEHEIEAN TR (P>0.05), ULHHMM SD 1Y FZFEZE AR Chla, MG EIRWM IR
TFYIERL A

3 g
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R B H U A A (8] S B, DA AT DX B IR A B A DX, B B AR BE AT, X A B2
AL B LK 2 B IR Sy i, LUK 3l g2 o 2 B0 g i/ I . 5 i 43 BE 3 XK R A 1, 22
TP R K K B 273 A8 S BT I A 7K FE I T 2 R 14 S B e s i PR 7100,

R L IRFK A 2006 AEAISCK BT KB T3 ZE A G HE 2B

Tab.1 Correlation analysis of water quality and hydrodynamic parameters in Liuxihe Reservoir, 2006

TN TP DIN PO,/-P  Chla SD T
TP PearsonAH &1 0.037
W EM 0.909
DIN Pearsonff &4 -0.133  0.804™
BEME 0.680 0.002
PO,-P  Pearson#fl Xt 0.368 -0.146  -0.311
BEM 0.239 0.650 0.325
Chla Pearson#H &1 -0.036 0.65 0.862"  -0.396
BEM 0.917 0.03 0.001 0.228
SD Pearsonf & -0.250 -0.677° -0.428 -0.183 -0.370
BEM 0.432 0.016 0.165 0.570 0.263
T Pearsontf & -0.549  -0.195 0.288 -0.497 0.384 0.510
BEM 0.065 0.543 0.364 0.100 0.244 0.091
RT Pearsontf &4 0.281 -0.132 -0535 0.073 -0.587 -0.105 -0.754"
I EME 0.376 0.681 0.073 0.822 0.058 0.746 0.005

** 0 PEP<0.01; * i 1P<0.05.

3.1 REBAKERBZHKNNFHERZSHHE

B AEKIR 2R K (3-12 H), IREaWR (-2 H), 2A R SR I0K. 244EREKEZE N
16°C, HLIRHF X R ZKIRZEE/ME L. 30m LUTF WJERJZKIBEFHERE 14°CEA, X—/KIREIERE
FHEA X GEE R 4°C). HTEERZENKERRR, KL TRRRRKRZER/DN, Ry ZENR
FEEAR TR KA. SRR 2 I Loy i[RI L, 3 T i, 3RIZ/K IR 20°CHE, Al LAEEE]
B A RIS, BE KRB IR R 2 VR BE RGN, AE 5 B B TRER R, RETR A TR, YR K2 7
K, IRERIZ TR IR 2EEIG N, BESRAREL, BERZHEK, KRR R EIRARE. el An
W, AKEAKAER KRR 14°CAA, TR & FIRA KSR A MKIR@4°C), AkERTR A i Btk
TR A, IRR R IS A2 K RS . BE TR Rimov KR, & T SR A e 4 UK %,

HECD) KRR 43mB2. fEiZoK e, KR AR S A e

g0 5 10 15 20 25 30 35 WHETE 0-25°C, 2 vty | R K KRR,

5 6 IR AR 25 (LA AZ) ISP Z X 1L
10 Rimov K KIRIRZRIETE 4°CLEA, KERKIRHE
§; BEAR TR Z AR, —Fh R AR RIZ | R
<55 JEIK R Bl (turnover). FEWURIK RS, 402 EEK
300 o Rimova ] HEAE VKX GBIFIX), A S 1) SR 2 (A5 E K I,
> —— RIT2] AR B KR AEUOK 4R L, KA

xRS {103 IR A B B 26 2 AU JE K P 25 9 2
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Fig.6 Comparison of thermal stratification between A7 R7K K 2 f 3% Bl 57 Eh38 T AY 2SS s o B A

Rimov Reservoir and Liuxihe Reservoir TR AR, 33t DA 5 — 00 T 50 B 12 b XK 28 3 2o e
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TKAPEBK 515 7 A 1 dd R AE AR R A 245 R G v e 4 DG B 1) 1

TUB K R AR N B 2000mm, EZEHEZRKMI(4-9 H), Hb 5-7X 3 MHBEWNEA L4
AEREM IR —2F, BRI, B4R, MK K 300 A0 22 S 3 I IR AT B I R A . IR IR IAT K JR
HARHE . KA AR DIRE, Sk 2B & B R 2SR, B KRR R AR 3 30T K
K 1k BA B[R] BLAT SR A 21 AR Ak, 2006 47, I $473 B e ) e 2 AOh 43d ARt ik 380d. 3-4 F KR ZD, 7K
PR B AR K S B K S, B 4 A K AR AR, 5-8 A A KEIEM, KEFIHE K
BF A 1) & H HH et 3 n, RSB T K  RPE . 2E AR KN, K2R Kb, 7K i B8 st 1] K Sk 3,
EFEKEING 445, KB B R(RT) 57K AT 38 A SR DGk, o i 2 = T i 2K K i R B ). Fh
TF e 7K R 5K A A i) A T TR R 0 S A R R ) SR IR O, T R K KR S
i B B 1 (O AH S 0 245 AR Ak, E KU TP K S B K SOK B 2 BRI T B T KRS R B F Y i
i
3.2 KNETEMNHE=REM

WEFEEE RIS R a WA, WIERKERE— D E KR, WX 24 Chla I EEE R
2.2mg/m®, SD Jy 3.1m, TN & 0.66mg/L, TP Jy 0.016mg/L. % HEUT 90:1, L T Redfield FLE 16:1, 3584
TR AR S Z A BRI AR AR, i — A RIS, AR BB SR SR A IR T2 B T IR A TN PR I
B, A T WIAT S, KRR IRTURUR R A A TS Y AT B, KR TR EIR AR, R
FRER IR L AR TR AT S, P K ARE SRR VR BE 0 R F O AN IR IR K A TR i A A A A AU
T, TR A T S G R K 2 K R R 0 S Y K I RS e, RS
Yo N JE NI TR TR, PRI K B A 8 AN T B I, 3 ARG W 2T -, Ak
L BB, WEEE RS GRS, B RIRRES AR AR LR R K AR K X IR AR 1R
B, XK RS SRR B AR AR . TR K B AR RO R TR S 170d, 7E=FAKIIAYHE
B A 65d, 1=E /KRB SRR AR ], A ) A Sty B R R s K R SR b (A A AR R, Ry
FAARAT K I 28 A K BB FRERAR AL IERE, K IWI], KRR FHeAREHY, 7K B A ik, A
PEAKRTFUGREN, 10 4 A0y AFE/K R 70x10°m?, ST 1. 2 A 4302 20x10°m?, 1A R RE 380 il £
B, KRR KU TRR SR TR S Y AR o ] P R BK R, S BOK AR F K00 A v 8 R bk
JE, M. JCHLBERA R AL RS DU WA . EKI R, a0 6 A A /K ERZY 250x10°m?, FAR
APEAKIARK, AR Z 5t F KRR i, AR K U5 S Eh v B ] B T

TR AT K 2 — P SR A T L L 257K 2, HUhE DA B K 37km, /KR [RIZK K BE 11.5km, [ 7505 3
24 0.45%. B HI(S3)Z RMIX (S1)KZY 10km, 3 A-SRAE s oK BiAs i S B B B 9N m 2SRl BR . 78
IR AEER a MR I B (A1 A, B DA BT 28 0 X Sk 2>, s WH R S 4 0 A4 25 ) 9 A
WENFRIBREE, KPR R 3 AN HA —E 22 B X T A B DX RIE DX B2, Tt X A aok R A v
KD, ELAT I AR, T, T A A AR, ph s R 0 X G 32 R B R s A K
BIEETE M FE A R e, K BRI 43 XSRS A Y. T30 IX R I X S K A AIE, 4N B H [ 4ES 3
Pk F] 11.4m/sP i F KR o Tk Rk FEUK R BRI L, FE K0 0 4 Ak T —
SER R ERARAE, KRR SR S EUR /MY EDEZ. Hit, B EANCKE RS R E A —g ks
PP A R (Chla YR JEE), T30 DX Rt I X 7 ik A 2 1 32 BIK D & A8 (LRGBS 2224, it 25
T Y DX A B VT O T A B RIS o 3 S A I B L, 900 DR e B R I, KR G IR S A B T i B
W TR T, R A R (Chla YeB )R L B AL KR, KINX B 7Rt A Pt 52 51
EFEERRS. AETRIK R, 43 DX B A 2R R S K T AR I, R AN K TR A AR —
BT R RGN I BB R AR A, (FARXTIN S, FE/K AR A g 1 o6 3 B S &

4 SE ik

[1] Thornton KW, Kimmel BL, Payne FE. Reservoir limnology: ecological perspectives. A Wiley-Interscience Publication, 1990:
16.



394 J. Lake Sci.(#17a #+5), 2009, 21(3)

[21 MRBKER, BT KA S RGAREEGE K AR K K B S (R . A= 2524, 2001, 21: 1034-1040.

[3] Straskraba M, Tundisi JG. Reservoir water quality management. International Environment Committee, 1999: 1-229.

[4] Kennedy RH. Considerations for establishing nutrient criteria for reservoirs. Lake Reserv Manag, 2001, 173: 175-187.

[5] Han BP, Armengol J, Garcia JC et al. The thermal structure of Sau Reservoir: a simulation approach. Ecol Modell, 2000, 125: 109-122.

[6] Brierley B, Harper D. Ecological principles for management techniques in deeper reservoirs. Hydrobiologia, 1999, 395/396: 335-353.

[71 Lewis Jr WM. Basis for the protection and management of tropical lakes. Lake Reserv: Res Manag, 2000, 5: 35-48.

[8] ZEFkAR, WEIY. M MEHH AR PR ZE TR I YRR 145K 5 307, Al R AR A 412, 2007, 15(4): 294-300.

[91 AR, BUSr#r, SRS, RIS a MR LB S . RSB, 2005, 24: 9-11.

[10] An KG, Park SS. Indirect influence of the summer monsoon on chlorophyll-total phosphorus models in a reservoir: a case study.
Ecol Modell, 2002, 152: 191-203.

[11] Casamithjana X, Serra T, Colomer J. Effects of the water withdrawal in the stratification patterns of a reservoir. Hydrobiologia,
2003, 504: 21-28.

[12] Brzakova M, Hejzlar J, Nedoma J. Phosphorus uptake by suspended and settling seston in a stratified reservoir. Hydrobiologia,
2003, 504: 39-49.

[13] EWF, K& R, & M5 PURIWAS BRI 2 SR 28 R AL, 1AL, 2005, 17(1): 54-60.

[14] Straskraba M. Retention time as a key variable of reservoir limnology. In: Tundisi JG, Straskraba M eds. Theoretical reservoir
ecology and its applications, International Institute of Ecology. Brazilian Academy of Sciences and Backhuys Publishers, 1999:
385-410.

[15] Caraco N, Cole JJ, Likens GE. A cross-system study of phosphorus release from lake sediments. comparative analysis of
ecosystems: patterns, mechanisms and theories. New York: Springer-Verlag, 1991: 241-258.

[16] Granéli W. Internal phosphorus loading in Lake Ringsjon. Hydrobiologia, 1999, 404: 19-26.

[17] JEAUHT, 3Kk B, BeootE WHATURM RBE N ISR BLIL TS ITE, 2002, 33: 370-377.

[18] ZRfrial, WI4EF, W OGAF. KIUURRIRIT 103 1 2L K A PRGOS AT 2. 223 412, 2003, 48: 760-768.

[19] Carpenter SR, Caraco NF, Correll DL et al. Nonpoint pollution of surface waters with phosphorus and nitrogen. Ecol Appl, 1998, 8:
559-568.

[20] Vanni MJ, Renwick WH, Headworth JL. Dissolved and particulate nutrient flux from three adjacent agricultural watersheds: A
five-year study. Biogeochemistry, 2001, 54: 85-114.

[21] Thornton KW, Kennedy RH, Carrol JH et al. Reservoir sedimentation and water quality-Aheuristic model. In: Stefen HG ed.
Proceedings of the symposium on surface water inpoundments. Amer Soc Civil Engr, NewYork, NY, 1981: 654-661.

[22] Grover JP, Chrzanowski TH. Limiting resources, disturbance, and diversity in phytoplankton communities. Ecol Monogr, 2004, 74:
533-551.

[23] #hEkar, 5 ), EEEOE. FRRKEEK B 07280 8 IR RN A s AR A4, 2008, 23: 2278-2284.

[24] Reynolds CS. The ecology of freshwater phytoplankton. Cambridge: Cambridge University Press, 1984.




<<
  /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
  /CreateJDFFile false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /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 false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /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




