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HIERER , AR5 AR FE 0 — 10m REAZEHKRER , BRI N R/MREITE AR R /NZE FBR, BEATH IERBR R R, 52
RIN FRIRETO R o 4 iR A4 R 58 20 A A0 LE SE IR MR B 2 98 1438 B 1 240 B — P , X RAR B B F) A 7 PR S
RAME . HINRRFE M REEEEA R WFEER , P L AR R RERBEAMREKIER, BRERBD,
X UL B HTE X 25 b IR A () BB M T RIR AR Ry . SR & R R L(r) F g (r) BREUHFTIRARES (4% R 5 KBk v
SIHTEEERARAAR o L(r) BRI SR B T LU B R SRR RUBE T ¢ (r) R AP HEBLAR S8 1 R B AT A SR AL Bk (1] S B
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Analysis of spatial pattern and spatial association of Haloxylon ammodendron

population in different developmental stages
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Abstract: L(r) function and g(r) function (the derivation of Ripley’s K(r) function) are used in analyzing the spatial
pattern and spatial correlation of Haloxylon ammodendron population in different developmental stages in Gurbantonggut
desert. The L(r) function revealed an aggregated distribution trend as a whole and the scale ranges from Om to 25m, while
g(r) function revealed an aggregated distribution mainly within 3 meter’s scale, beyond which the distribution becomes
smooth and the aggregation trends extended to no more than 10m. With the development of the Haloxylon ammodendron
from seedling and sapling into the adult, both the L(r) function and g(r) function show that the distribution trend changes
from aggregated to stochastic or even uniform distribution in some scale. As to the spatial correlations, positive correlation is
shown in both the L(7) and the g(r) functions, but the scale is larger in L(7) function than that in g(r) function. In
L(r) function, the relationship between seedling and sapling or the adult tree is positive within 15m’s scale, while in g(r)
function positive correlation is shown between the seedling and the sapling within 5m’s scale, whereas negative correlation is

shown between the sapling and the adult within 10m’s scale. That is to say, the greater the difference in the age of the
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plants, the weaker the positive correlation is shown. As a balance confined by the amount and the spreading of the seed,
aggregated distribution and positive spatial correlation in seedlings are beneficial to the survival and development of the
Haloxylon ammodendron population. The distribution pattern of the Haloxylon ammodendron population is also affected by
topography. The aggregative intensity and association in Kuitun interdune are greater than that in Wujiaqu but their ramp
difference is small. This shows that topography has an indirect influence on the distribution pattern of the Haloxylon
ammodendron population because of its redistribution function to all the resources. On the whole, in analyzing the spatial
pattern and spatial correlation of Haloxylon ammodendron population different results are shown in L(r) function and g(r)
function. The maximum value in L(r) function shows the typical aggregation scale while the first maximum value in g(r)
function shows the typical distance between plants. The spatial patterns shown in L(r) function and g(r) function are
consistent in small scale, but differ a lot in large scale. In small scale the result shown in g(r) function is closer to the
reality and it truly reflects the "key scale" in the correlation between the spatial pattern and the developmental stage of the
Haloxylon ammodendron population. The result shows that to adapt to the unfavorable environment, aggregated distribution
which is beneficial to the survival and development of the individual, is the main trend for the Haloxylon ammodendron
population. Consequently, the combination of the L(r) and g(r) is favored in reflecting the spatial correlation among plant

individuals.

Key Words: Haloxylon ammodendron ( Haloxylon ammodendron) ; different developmental stages; Ripley’sK(r) function;

g(r) function; distribution pattern; spatial association
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B FHRHTY B R 9 AR S R S, AR S Ripley” s K(r) BREUR g (r) BB B MO PE 3, B FE IR — 24
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1 HREBAEHZE
1.1 HrEXHe
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HRIEE R ERNFEE SR, EENEMIE S ZM—3 A BY L R E, /E 10—
30m, HRYE /R PEE d AR UHR VD BRI TE SR SL T 2 ZRIL AR, R YD Fo 6] s A0 vb 22 e 5%, 73 Al s
?ﬂ%i%ﬂﬁ&%ﬂ%fﬁﬂﬂ&,miﬁ@@ﬁﬁﬁ‘?&"ﬁl‘ﬂiFﬂﬁﬂ“{)%%#)‘iﬁﬁ&t%ﬂ%ﬁ&tE‘Jﬁﬂ‘ﬁﬁiEIE"J%Mi,%@ﬁ\
B IR/ — B, B LY 80m x 160m, 3L BAEHL 4 > BFFT XV Bl B 7E 44°12704"—45°08"12"
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EMBREI GPS Lo ARIGHIHI 2124 10m x 10m FIAHSBRIME , X4 — 7 FIRE AR P AR < 5L R 7 1
BEATEAARIALE  IC A P — RN AR 1948 BR ARAREL AR R R S A ROR DL s B — R ZEAE ML Y
DU £ B HpR A IE R 1m® , At ) R 43)2 0—10 cm Fl 10—30em BUEARRAI AT L3 7 [ 52 36 = ot
17 H BB R, B85 : DIRAIR (g/ke) (EHRMEARE) 2HEEFE(QUERHNLGERHERE) pH (E
() HIREKE% (BT BARRE L,

®1 FREERRBFENFEETFHIT

Table 1 Statistics of environment factors in Haloxylon ammodendron communities

— HHZE Wujiaqu %=1, Kuitun

4 (A) Interdune  ZZ3{(C) Gentle dune 4 (B) Interdune ZZ (D) Gentle dune
T HEEKE Water/% 7.9 5.9 14.7 7.1
pH 7.9 7.8 8.7 8.2
LB & Organic/(g-kg™') 0.67 1.11 0.89 1.17
4k Salt/(g-kg™!) 1.24 0.73 4.16 0.78
+ 57 Soil type %t vt it vt
AE[E7K & Rainfall/mm 153.88 191.6
4EZE K& Evaporation/mm 2100 1996. 4
4>4E H B Sunlight/h 2700 2 800
JX3# Wind speed/(m/s) 2 2.5
AEPFINREL Windy days 128 106
S 7 XI5 Prevailing wind ARRCHRIER PEIEX

TR F R L G0 1988—2008 4545 AR P41

1.3 RRARZE B BRI priE

A SR R IE S MR A R K T N BRIRIS R R 3 AR & & BB, B4l (342 <
1.2cm) 4hH (1. 2em < FAR <6. 5cm) FIER (FFE >6.5cm) , B Ripley’s K(r) 1 g(r) BRECT 4 MA1E
FRISITEE 4IRS LEEAR 10 20 Ay B EL 2 [ SRR P A TRIF 5T
1.4 BRIk
1.4.1 Ripley 's K(r) BREUtri:

Ripley” s K(r) BEARM T .

K(r =%= 2 ) (i #)) (1)

KA, A 7 HBERS w;<r L1 D 1, %‘WUSIO swiFe L i AR w4 Y R A TR Y B JE R
SEARZ A AREHTER, 0 AR PSR SHGr R IR EE
PN RN Z BB Ky (r) fEAT RARBRR/INGE p 71 g FE 25 8] RUEE b Fy s [ SE R «

Kp,(r) = 21 2{ fl(uy (i#7)) (2)
K, n, Fln, 3R KNE p Fl g E’J/‘ﬁiﬁ 31w w A S XRAR(T) .

Ehr L, VK(r)/mERIRR RIS EA A, FHOOERENL AT A 2R . A T EEMW . &
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B3 AR SR 53 [R5 J5) , Besag 42 H1 T Ripley 9 L B3 ™™ 424 (1) BARAR(3):
L(r) = VK(r)/m -1 (3)
4 L(r) >0, FRFFEREE r IRAREE /A1 3 24 L(r) =0 JRBENL M 524 L(r) <0, RIS 50
3, A (2) AT A (4)
L,=./K,(r)/@-r (4)
4 Ly, (r) >0, K/ p Ml g TEREE r EEAIEREK; 2 Ly, (r) =0, HTERE Y L, (r) <0, 95 KHK,
1.4.2 g(r) RETEE
BUX AR BRE g (1) A2 F 48 58 T8 B2 i[RI B X URAXEE T Ripley” s K(r) BRECPEA2 0 r B X BGHAT )OI
SR, FRAERFFE X I P 52 PR 43 A7 7 BE 5 BRI 0 A0 5 BE ) — AN LU, TR, B EN 1, FikER—
AL 5% BE R B, 2 FH LRI BEES , AR — sSOR IR B R r 36 8 T BE A 1B 20 DX 3 9 1) i A 308 ok i
1725 Bl S R AT, 5 Ripley” s K(r) ZIBIAFFER BB R BD :

g(r) =(§Ij,+;3 (5)
[FIAE , JT A O BR it 7] A AT WU3E B S SR 2 A, B
g (r) = (2ar) ldKn(r)/dr (6)

BEHE LR 1§ — MO B 2N r BT RE T8 R R BB K I R 2 BRSO

BRI B AE Excel 2003 FliA: 25248 {43 ProgramitaOctubre2005 HH5¢ i, FRFIMaS R EH 0 —E 3|
40m, KK Im, FH Monte-Carlo #1-& #5118 F T4k ( Envelopes) , Bl BfE X 8], R EFEEEFENL D1,
T FBERUAR B S & — 2 R R A , X 4 — o fH, 7138 L(r) 0 g (r) 5 [RIAE FIBENUAR B FE 006 38 — 4 R AR B L, 20
S EARFREE r 89 L(r) Fig(r) . X—FREEHFTE IR FIoE RRE, L(r) 8 g (r) MR IE R
MEST AR BT A PME . A SCILE IRECR 999 1K ,99. 9% i B 5K F o
2 ZR5H5m
2.1 PR 51

AR A PR AR S [BIAR R A AT 45 SRR, 2/ D REE b AR A B 2R ZURAE 1, BB RE K,
SR (B 1 FIE 2) o FHEEPHA SRR 0—21m(g(r) BREH/NT 2m BREE) REJER N
BREM, MEBAERLE 12m(g(r) BEHRT Sm MRE) REF 2. B THIZRENRE,g(r) &
oA R ZE TP A SR AR RN ) R R BRI R K, T R TP s A 3 P R PP A 1—18m RENH
P B] B R RAR T ZRPEAE 0—6m REEVEHEA — MR REW, EHFEMRRRERE L HIKERH
FEFERZFEE T &R, HIKZ Ripley”s K(r) BRECH g (r) BRBTETT R I EMES .
2.2 BRBRFMEEARKRE B BHZE B
2.2.1 BRRERE Y Bz E 53

RRFMFAEY b BT AL M HIE L B 3B BOR R, AR R B B fi kg R 25 4 MES P RIRH
4 S BB, 2T A SR B R A AR S BEL A, AR ROEE b AR AR g 350 43 A (18] 3
ME 4) , AFREFHAET P 0—3 Al 11—18m R E2REG (g(r) BEBHE/NT 3m REW),
BUEMTEREANRE E 2L, T2 TP AR S A 7E RN RE 2 B RES M (g (r) REUUED
T o9m REWN) . EREEBEFPYELE 0—26m RENERES , I ABENIEA R, 1
ZYE R RIR AR R 5T AR AR . BRAR G B AN LR i SR AR R AT LA 28 P s R s tE SRR, AR
WAE/NRBE N2 RE M .
2.2.2 RREKE BB ES [E B

LIV EE SRR AR AR 25 (] SRR PR AT R B, ZEBOINRUEE b, BRI T AR K/ 22 57t /0N, A Ak ] 9 25 ] TE SR BK
BUBREE , X SRR G MATE /N RBE T 5 RED A K BEE RERE K, RRIZ AR /N2 RBR, Mk
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Fig.1 Pattern analysis for habitat H. ammodendron with L(r) function
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Fig. 3 Pattern analysis for developmental stages H. ammodendron with L(r) function in habitats
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Fig. 4 Pattern analysis for developmental stages H. ammodendron with g(r) function in habitats
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Stoyan'* B 5T R PLEAR B L(r) BRBURIB BT LA S e SRS Ry AR RUBE , W ¢ (r) BRCP HBLAOES 1| M Bl
AT AR PR IR SR B B FEAT RS AT A BRI 45 SRR B AR L, (B R RUBE b 22 K™ o ZEATRSE
o, L(r) BREUMTRAR R BE (2 A48 JR7E 0—25m RN R REN M , A FURF B Berb 4 4t rE 0—
25m R FE N2 RENA, T g (r) REMHT AP AERR ] B BE R AUAE 0—10m JERE N RBLNRE . FERRA I
RE G BRI KBRS M ep , L(r) R T BT 45 LE R BKTE 0—15m REESEE N, ¢ (r) BT P LR ITE 0—
SmEREN (B 1—E 6) . &Z,L(r) REFEM IR FREZS A% R 2 R I LB EE , e S UL R (AL, (B E
W T 23 [EI A JR) B RHR AL T AR IE o BT LU PR R R A R 5SS BABRRK “ RERE”,
B2 (B JR B SRR AL AR AL B, g () BREUAY 0 AT 45 B A 25 SRR BE R S PR B 0L o TEWFTE bR 25 1A% R S ok
BRAERS , AR L(r) 0 g (r) BREUE B B9 AL , BURES B 78 70 R R I AR A% R i A S AR AL O o
3.2 HMIBXRRAR L E B B2 18] 731 i Jr e 2 (8] SR BR A B 0

MRS LR ER S (B AT W RE RS — N E R AR, BRSSOk BB SR YR
SrECTTREAE R . MR SEARIE BB S Bt BB R BRI, BRI T I A 2 1R i i
RS TETREHLIX , M X MK BBV, T B BUAE A (RIS 7 - 398 8 7K B A - 3SR R B TR ), A

http ://www. ecologica. cn



16 3] RTH FRRFIHAFRKE B2 4% 75 R 4325

8ua(r)  eeeeeeens AL (99.9%)

20 Al2 20 Al3 1.5

A23

1.0 F A~

' 05 -
05| 05
0 | I | I I I I | 0 | | | | | | | | 0 | | | | | | | |
0 5 1015 20 25 30 35 40 0 5 10 15 20 25 30 35 40 0 5 1015 20 25 30 35 40
51 BI2 25r B23
4
3
2

0 A Y Y SO T N
10 15 20 25 30 35 40 0 5 1015 20 25 30 35 40

25 C12

0 T R R S R R B
5 10 15 20 25 30 35 40

C23

g12(r)
o
W

0 | 1 | 1 1 1 1 1 0 | I | I I | | | 1 1
0 5 1015 20 25 30 35 40 0 5 1015 20 25 30 35 40 00510152025303540

D12

0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0
0 5 1015 20 25 30 35 40 0 5 1015 20 25 30 35 40 0 5 1015 20 25 30 35 40

r/m

6 BEETREZEMEBRBXEKYE ¢(r) BRSO
Fig.6 Spatial relationship of paired developmental stages of H. ammodendron with g(r) function in habitats
A12,A13,A23 43520 FLAC IR P-4l T S5 S 4l 55 AR AR (St 55 AR 125 1 Gt 5 B12  B13  B23 43 il 25 e P-4l iy S5 ) (&l
5 SRR (Sl AR 23 A1 DRIkt 5 €12, C13,C23 433 0 T A IR R 4 S5 4 L 4l i 5 AR RS | 4t 5 AR AR 1 23 [|] S BB 5 D12
D13.,D23 535 2 GRS A1 5 4l L 4l 7 5 PR AFARE L 4l RS AFARY B 28 ] ST

T 582 M REL A5 PR 2 ) 3 o

T /R PEE R A, p Y 22 G0 2 U b AP, MK AT 76 BRVE B N R AR e 8 R R, B WKk i 3
KT8, 75— HRBEAKTE AR TRt = AL [ RRAL IR 72 wh st ) BB YD FORERE , YL 4R TRALIAA, X P82 0
TERAT RECTIEAFN LB . 7ESIBBRI T (ARKR Vi), L(r) MBI HRRZS
RF 21m REZJEZHEHLMG /DT 2m RIEWEERN g(r) B3] 1.5 8 S B RER T (Z0EFib) RRE
EamEAE 12m REE L L(r) 388 2.3,1m RE L g(r) A2 3.17(E 1 ME 2) 2 ES A RERE RN,
(Rl L4l P ALY 2 A 2 TE SR HK , &y B RSG AR LA B 4l A RRAE A/ RUBE Bt 2 IE SRR (8 5 FE 6) o 3
BRI, RS RR EZ AT KA EAEA (Halostachys caspica) MIAANEF3E (Salsola collina Pall. ) 1K
14 (5—10em) b, FERAIR REE™ S04 o 38 H Fr 6] 3 B9 2 K5 b v e G233 B B B IR, IR A B % 7k
SEAEMNER , NS BOREMEEERENM, — BB T, ZEH HIREKBRTY . S
A AR RN R I SR AR 0 B W] /N T AR B, AR G A3 P R AR & 1 Y SR AR 0 B B b A B
X Ut B T 3o 23 [ JR R R MELAS 2 EL R, T S X 4% 7o B0 A P20 T () B st 2 ) 7 ML SRy o f Gt
B, g (r) BRECW AR AR R 20 A A% Jo 110 00 5 3 30 SRR O, [ B 356 BH DRl 8 45 31 88, IR R R B 2R
SRR XA YRR E] A B SRR A KA T IMA R A 77 5 AT

http ://www. ecologica. cn



4326 g & ¥ ik 30 &

References :

[ 1] Zhang ] T. Quantitative Ecology. Beijing:Science Press, 2004.

[2] Manuel C M. Ecology: Concept and Application. Beijing: Science Press&McGraw-Hill,2000.

[ 3] ZhangJT. Analysis of spatial point pattern forplant species. Acta Phytoecologica Sinica,1998,22(4) : 344-349.

[4] Tang M P,Tang S Z, Lei X D,Zhang H R,Hong L. X,Feng Y M. Edge correction of Ripley’s K(d) function on population spatial pattern analysis.
Acta Ecologica Sinica, 2003,23(8) :1533-1538.

[5] GeHL, Zhou Y Z,Tang M P, Ding L X. A modified Ripley’s index. Acta Ecologica Sinica, 2008 ,28 (4) ;:1491-1497.

[6] YuH, Yang X H, Ci L J. Variations of spatial pattern in fire-mediated Mongolian Pine Forest, Hulun Buir Sand Region, Inner Mongolia, China.
Chinese Journal of Plant Ecology,2009,33(1) ;71-80.

[ 7] Condit R,Ashton P S,Baker P, Bunyavejchewin S, Gunatilleke S, Gunatilleke N, Hubbell S P, Foster R B,Itoh A, LaFrankie J V, Lee H S, Losos
E, Manokaran N, Sukumar R, Yamakura T. Spatial patterns in the distribution of tropical tree species. Science, 2000,288 :1414-1418.

[ 8] Getis A, Franklin J. Second-order neighborhood analysis of mapped point pattemns. Ecology,1987,68(3) :473-477.

[ 9] Stoyan D, Stoyan H. Fractals, Random Shapes, and Point Fields; Methods of Geometrical Statistics. New York ; Wiley, 1994 .249.

[10] Wiegand T, Moloney K A. Rings, circles, and null-models for point pattern analysis in ecology. Oikos, 2004 ,104 :209-229.

[11] Watson D M, Roshier D A, Wiegand T. Spatial ecology of a root parasite from pattern to process. Austral Ecology, 2007 ,32 :359-369.

[12] Wu J Q, Liang J. Current situation of Haloxylon Bunge research in China based on bibliometric analysis. Journal of Library and Information Sciences
in Agriculture, 2007,19(1) :152-154.

[13] LiJ G, Ning HS, Liu B. Study on character structure and distribution pattern of Haloxylon ammodron. Journal of Xinjiang Agricultural University,
2003,26(3) :51-54.

[14] Chang J,Pan C D,Shi R F. Analysis on dominant species distribution patterns and relation of Ass. Haloxylon persicum + H. ammodendron. Journal
of Xinjiang Agricultural University,2006,29(2) :26-29.

[15] Jia Z Q,Lu Q. Haloxylon ammodendron (C. A. Mey. ) Bunge. Beijing:China Environment Science Press, 2004 :63-69.

[16] Dale M R T, Powell R D. A new method for characterizing point patterns in plant ecology. Journal of Vegetation Science, 2001,12:597-608.

[17] Haase P. Spatial pattern analysis in ecology based on Ripley’ sK-function; Introduction and methods of edge correction. Journal of Vegetation
Science,1995,6: 575-582.

[18] Prentice I C, Werger M J A. Clump spacing in a desert dwarf shrub community. Plant Ecology, 1985,63:133-139.

[19] Ripley B D. Spatial Statistics. New York; Wiley,1981:252-253.

[20] Strand E K, Robinson A P, Bunting S C. Spatial patterns on the sagebrush steppe/Western juniper ecotone. Plant Ecology, 2007, 190 :159-173.

[21] He Z B,Zhao W Z. Spatial pattern of two dominant shrub population at transitional zone between oasis and desert of Heihe RiverBasin. Chinese
Journal of Applied Ecology, 2004,15(6) :947-952.

[22] Cai F. A study on the structure and dynamics of cyclobalanopsis glauca population at hills around west lake in Hangzhou. Scientia Silvae Sinicae,
2000,36(3) : 67-72.

[23] Li X K,Xiang W S,0u Z L,Su Z M. Clonal growth spatial pattern and dynamics of the endangered plant Taxus mairei population. Acta Botanica
Yunnanica,2003,25(6) :625-632.

[24] Zhang J T,Meng D P. Spatial pattern analysis of individuals in diferent age-classes of Larix principis- rupprechtii in Luya mountain reserve , Shanxi,
China. Acta Ecologica Sinica,2004,24(1) :35-40.

[25] Philips D L,Macmahon J A. Competition and spacing patterns in desert shrubs. Journal of Ecology,1981,69:97-115.

[26] Kenkel N C. Pattern of self-thinning in Jack pine:testing the random mortality hypothesis. Ecology, 1988,69:1017-1024.

[27] Brisson J,Reynolds J F. The effects of neighbors on root distribution a creosotebush( Larrea tridentata) population. Ecology, 1994,75:1693-1702.

[28] LiuZ G, Li Z Q. Perspectives on small-scall spacial structure of plant species in plant communities. Acta Phytoecologica Sinica,2005,29(6) :
1020-1028.

[29] Purves D W,Law R. Fine-scale spatial structure in a grassland community : quantifying the plant’s view. Journal of Ecology, 2002,90.121- 129.

[30] Dale M R T. Spatial Pattern Analysis in Plant Ecology. London: Cambridge University Press, 2000.

[31] Greig Smith P. Quantitative Plant Ecology. 3rd edition. Oxford: Blackwell Scientific Publications, 1983.

SEHk:

[1] ke B, Juat: Blagh i, 2004.

http ://www. ecologica. cn



16 3] RTH FRRFIHAFRKE B2 4% 75 R 4327

(3]
(4]

(5]
(6]
[12]
[13]
[14]
[15]
[21]
[22]
(23]
[24]
(28]

. ABWIRIREAS A3 B R 0. LIRSS, 1998,22(4) :344-349.

Gt JESPIE, AR, k& ff, BE3 1R, W 22 W1 Ripley's K (d) B %05 BT Rl I 23 [ 20 7 % R O G0 BE IE. A= 25244, 2003, 23(8)
1533-1538.

FRSL e, B F, T . Ripley’ s $85UK — MR AR -G (d) . £ 25444, 2008,28 (4) :1491-1497.

WL , A DN | RE IR UR . MR K AL AR AR HE YD M T AR 2 (5 53 A A JR) BRI . AL A 2524, 2009,33 (1) :71-80.
RAEHC AL ASCRRITH-REAITE R E BRI IR, Rk B 45T, 2007,19(1) :152-154.

B, TIRAR, XU AR HORGS I 5 23 [F] 20 A5 4 =) IR 2 BF . BB Ml R 224, 2003,26 (3) :51-54.

W WA, B BRI LR R R TR Jm B OLR [ SC R 0. i diARlh K24 ,2006,29(2) :26-29.
BUE , EE AR LRt P EERSERAE AL , 2004 :63-69.

PURIR,, 8SCH . PR A RE B Wy PR BRI RE I 23 AR SRy R FHAE 2441, 2004,15(6) :947-952.

FEC BTN PTBIREE LD 7 RIS RS A S BT TE. Mrolk B4 ,2000,36(3) :67-72.

ZESCHE, AR A, W 22, SRR . WA R O 41 GAS R R S A K s (R AR SR 5 3. R, 2003,25(6) « 625-632.
A, TR IR AR R B B A I RS SR 2. A2 25441, 2004 ,24(1) :35-40.

X4 [, 2GR0 ARSI N R 25 [R5 AT R A 75241, 2005 ,29 (6) :1020-1028.

http ://www. ecologica. cn



	16a77.pdf
	16a78.pdf
	16a79.pdf
	16a80.pdf
	16a81.pdf
	16a82.pdf
	16a83.pdf
	16a84.pdf
	16a85.pdf
	16a86.pdf
	16a87.pdf

