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5.3 SEAWEEDS AND ENVIRONMENT 

The results of seaweed ecosystem of South Andaman 

have been analysed at population and communi ty level so far. 

It is expressed that the co mmunity as well as the individual 

population have seasonal changes and also differences in 

intertidal and subtidal levels. The seasonal developmen t of 

organism may be controlled (i) directly by primary 

ecological factors such as favourable conditions of light 

intensity, temperature, and nutrients ( 2) by environmental 

signals photoperiod and narrow temperature interval or (3) 

by endogenous cicannual clock which becomes synchronizer 

(Zeitgeber), usually the annual course of photoperiod and in 

algae (1) and (2) have been confirmed and reported by 

Luning and Tom Dieck , (1989 ) . Gruendling (1971 )predicted 

gross primary production of epipelic algae in Marin lake, 

British Colombia, as a function of various ecological 

factors and concluded that light and te mpe rature were most 

critical factors for the standing crop of dismids , diatoms 

and bluegreen algae, on similar line Hatcher et al. (1977) 

observed irradiance and temperature too contribute 

significantly to variance in net photosynthesis of Laurencia 

longicTuris. 

The mos t recent contribution to this line of study 

is by Mathieson and Penniman (1986). With respect to 
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photography of ma rine flora form from the isles of shoals 

USA, all the above said evidences support the view that 

environmental f ac tors cause the change in the population and 

community structure of seaweed ecosystem. 

Considering the South Andaman the results of 

multiple regression analysis state that there are strong 

control of environmental factors on seaweed ecosystem (Table 

27). The possible factors analysed here are tide, rain 

relative humidity , wave , depth , and light as a common 

forcing factors and atmospheric temperature , salinity, 

dissolved oxygen, phosphate, nitrate, nitrite and silicate 

as specific forcing factors for each system. The substratum 

and local environment have been analysed qualitatively. 

Among com mon forcing factors the tide, rain, wave and light 

influence the seaweed ecosystem. The tide is positively 

significant for all three groups (aga rophytes, alginophytes , 

and other algae) in the area of intertidal part. The 

internal zonation is considered to be primarily under the 

influence of tidal levels and secondarily by other physic al 

factors (Ma thieson et al., 1977 ) . Intertidal organism live 

in a tidal environment and there has been a search for an 

explana tion in the rhythm of submergence and e me rgence. 

Doty (1946) supports of this observation . 
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The rain affects the intertidal parts with 

negative significance wh ich means r educed rainfall may 

supports the seaweed growth . In South Anda man both the South 

West and No rth East monsoons influence a l eng thy nine month 

period of rain fall . The continuous flow of rain water into 

the sea may affects the seaweed vegetation. 

The wave also has negative significance in the 

intertidal seaweed community and also in the exposed plants 

in a number of ways. (1 ) by increasing drag on plants 

resulting plant re moval, (2) by creating sediment which 

erodes or abrades plants (3) by impact , caving and shering. 

Lewis (1964 ) has considered the importance of wave 

action in zonation of rocky shores. Southward and Orton, 

(19 54) and Kingspuri (19 62) have compared algal population 

of exposed and protected sides . The above repo r ts have shown 

that an increase in species diversity in the area of 

moderate to high wave action. 

The light has showed positive significance for the 

aga rophytes in the subtidal parts. The reason is that 

aga rophytes are receiving insufficient light in the subtidal 

parts, othe r wise it would have shown significant 

distribution. Mathieson and No r all (1975); King and Schramm 

(1976a , 1976b) ; Ar nold and Murray ( 1980); Dring (1981 ) are 
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reported that the agarophytes in the subtidal part are much 

influenced by ligh t . 

Among specific forcing factors the atmospheric 

te mperature , ambie nt te mperature sa linity , dissolved 

oxygen, phosphate , nitrate , nitrite and silicate play maj or 

r ole on the seaweed growth of this island . 

The both atmospheric and ambient tempreature 

affect the intertidal part considerably with negative 

significant. Ambi ent air te mperature, and relative humidity 

are the key factors contributing significantly in the mean 

monthly bioma ss (Murthy et al . , 1989) . An inverse 

relationship between mean monthly biomass and ambient air 

tempe r ature was shown by Gaur et al. (1982) for Ulva lactuc a 

Lin. from Veraval coas t of India. Murthy et al . (1978 ) 

reported the sa me for the intertid al a l gae at Port Okha on 

the Western coast of India. 

The salinity plays positive role in subtidal are a 

of certain stations (S t ation II , IV and V) and also in the 

intertidal of stations III and V. The salinity affects the 

aga r ophy t es, algi nophyt es and othe r algae considerably. 

Acco rding to Munda (1978) the sa lini t y can be an import an t 

facto r in many cases of local distribution of marine algae . 

Kend ri c e t al . (1990) in their r ecent publication de sc ribed 
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that the benthic algal species richness is lower in areas of 

high salinity . But in South Andaman the maximum salinity 

noted was nearly 35ppt . only in the area of station IV and 

V, where the results show with negative significance. On the 

other hand in station III , the salinity has very low value 

(24ppt) during monsoon and maximum value of 32 ppt., which 

also supported by Marichamy (1983 ), effects positively. The 

other related reports include Munns et al . (1983), Bolton 

(1979), Russel and Bolton (1975). 

The dissolved oxygen effects positively in the 

intertidal part of station III and V. In station III, the 

mangroves are main factors which respire with pneumatophores 

and in station V the vas t exposed intertidal part and 

competition of more number of species may be the reasons. 

Furthermore the dead mangroves may play the major role 

because Tokuyama and Arakaki (1988) reported that dissolved 

oxygen values may reach even zero in the dead mangroves 

area . 

Studies assessing the relationship between 

nutrients and algal growth have focussed almost entirely on 

the phytoplankton (Tilman, 1982 ) . This fact is unfortunate, 

in that benthic algae do play a significant role in the 

tropic water (Ca ttaneo and Kalff, 1980 ; Wetzel, 1983; 
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Strayer and Likens, 1986 ) . Here the nutrients like nitrate 

and silicate influence the seaweed growth. Phosphate shows 

highe r values in all seasons; Reddy c t al. (1968 ) also 

observed phosphate with high quantities in Andaman I slands . 

Due to over sil t ation in the both tidal area of station I 

and II show posit i ve significance . Considerable influence of 

nut r ien ts in algal seasonality have been described by HO 

(1979 ) , Luning and Tom Dieck (1989 ) . Chapman and Craigie 

(1977 ) confirmed that nut ri en t concentration as a modifying 

facto r for seaweeds. The other important relevent 

information were published by Eva Pip (1987 ) , Walker and 

Coupland (1970 ) , Seddon (1972), Reynolds and Reynolds 

(1975), Hinnery (1976 ), Helliquis t (1980) . 

5.4 SEAWEED CULTURE POTENTIAL 

During the study period, there we re many possible 

culut re si t es no ticed, espec i ally in t he Andaman group of 

islands . The area which we re enclosed by nearby islands were 

devoid of wave action . I t may support for successful seaweed 

culture. In South Andaman the Wandoor area, the surrounding 

area near Mayabunder of Middle And ama n and the Shola Bay in 

Diglipur of North Anda man have vast culture sites . 

The Neil and Havelock i s l ands were also noti ced 

wi t h few culture sites. But in Nicobar groups (Ca r Nicoba r, 
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Terassa, Bumpoka and Chowra) the culture sites were not in 

suitable condition. It may be due to the open sea influence, 

heavy wave action and water currents near the shores . 

From the survey, it wa s concluded that in mos t of 

the islands the subtidal area support good seaweed 

vegetation. So it is assumed that in all the above said 

islands, the subtidal area may support the healthy seaweed 

culture. 

Since the alginophytes have dominant distribution 

in all Anda man islands, the possibility of alginophyte 

culture especially the species of Sargassum, Padina, and 

Tu rbinaria can be recommended. The i mpo rtant agarophyte 

specie s of Gracilaria and Gelidiella we re al so noticed in 

these islands . So by doing further experiments there may be 

a chance for agarophytes culture too. 
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6. SUMMARY 

The present survey and ecological study were 

carried out for a period of 20 months from August 1988 to 

Ma rch 1990 . During this period the data were collected from 

South Andaman, North Andama n, Middle Anda ma n , Havelock and 

Neil from Andaman gr oup of isl and s and Car Nicobar , 

Te r assa, Chowra and Bumpoka islands from Nicobar group of 

i s l ands for the study. 

6.1 SURVEY 

The essential qualitative information and for the 

f irst ti me the quantitative analysis in the form of density 

and standing c r op biomass of seaweeds we re estimated for the 

above said islands . 

The qualitative infor ma tion is exp ressed with 

subtidal heal thy vege t ation and alg inophy tes do mination. The 

ma ngroves dominated intertidal part of Andaman groups with 

muddy substratum supressed the inte rtidal vegetation 

considerably . On the other hand the vas t exposed intertidal 

area with hi gh wave action , loca l currents and open sea 

influence suppressed the seaweed vegetation in Nicobar group 

of islands . 

The seaweeds are grouped as aga r ophytes which are 

yielding agar-aga r , alginophy tes wh i ch a re yielding a l gin 
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and the other algae. A t otal amount of density 3318.80 + 

-2 1331.78 gm m was derived for these nine islands, in which 

the aga rophytes, alginophytes and other 

-2 260 . 51 + 136.89 gm m ; 1655 . 46 ~ 579.88 

algae 

-2 gm m 

represented 

and 1426.61 
-2 . 

+ 615 . 01 gm m respectively . The estimated standing crop 

biomass for the total a rea of 2227.02 hectare was 85124.57 + 

15757.20 tonnes. The alginophy tes exhibited with the high 

values of 44590 . 22 + 15757 . 20 tonnes followed by the other 

algae g r oup with 33479.03 + 14080 . 49 tonnes. 

In gene ral , the alginophytes were dominated in all 

the islands both qualitatively and quantitatively. The 

agarophytes were recorded with better vegetation in Nicobar 

group of islands. It has been concluded that the volcanic 

oriented soil of Andaman group supports the alginophytic 

growth and the coral oriented Nicobar group supports the 

agarophytic growth. 

6 . 2 THE MODEL 

The South Andaman data were collected from five 

fixed stations fo rtnightly for the purpose of ecological 

modelling and system analysis studies . From this study, the 

population and community characters of seaweeds and the 

influence of envi ronmental f actors on seaweed ecosystem were 

analysed thoroughly . 
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The population parameters namely, frequency, 

density, abundance, cover, do minance, and patterns of 

distribution were estimated and discussed in detail . The 

community characters like community structure, composition 

and comparison were presented and discussed. The 

environmental factors were considered as forcing factors of 

the seaweed ecosystem . They we re classified into t wo types 

namely common forcing factors for all five stations and 

specific forcing factors for each system. The tide, rain 

relative humidity, wave, depth and light we re included as 

common forcing factors and the specific forcing factors were 

the atmospheric and ambient te mperatures, salinity, 

dissolved oxygen, phosphate, nitrate, nitrite and silicate. 

The relative ecological position of the seaweed species with 

respect to environmental factors were estimated 

simultaneously 

analysis . The 

dendrogram for 

by using agglomerative hierarchical cluster 

results were presented in the form of 

both the tidal parts separately. and also 

combined for three seasons . 

At population level the frequency, abundance and 

coverage exhibited high values during monsoon and 

postmonsoon. The numerical and biomass(wet weight) density 

represented with inverse relationship which means the 

numerical density gradually reduced from premonsoon to 

postmonsoon. On the otherhand) the density in bio mass was 
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just opposite . In all the seasons the dominance were 

controlled by mo re than one species. Here also gradual 

incremen t of dominant values were recorded from premonsoon 

to postmonsoon. Almost in all seasons the patterns of 

distribution of South Andaman were aggregated and only in 

monsoon it was slightly nearing random distribution . The 

species of alginophytes na mely Sargassum, Turbinaria, Padina 

and the other algal species like Hali meda and Exteromorpha 

compress a were recorded with the strongest population 

control among all other species. 

At community level the com munity structure was 

mainly affected by frequency (numerical strength), followed 

by cover and density. Almost both the tidal parts exhibited 

same community structure except College area, (S tation - I ) 

and Cheriadapu (S tation - III), because of civilization and 

mang roves respectively. The climax subcommunity showed 

overall dominance in all the seasons. The climax 

subcommunity showed overall dominance in all the seasons. 

The diversity index values for the community as a whole and 

also for the sub communities were responsed with moderate 

values during premonsoosn and were nearly high during 

monsoon and post mon soon . The comparison study expressed that 

the intertidal and subtidal parts of each system were almost 

represent ed with the same type of species from monsoon to 
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postmonsoon. But each station differed wi th specific 

species - The percentage of similarities were recorded with 

hi gh values during pre monsoon and low va lues in postmonsoon. 

The dendrogram results expressed that the other 

algae Enteromorpha compressa dominated in the intertidal 

part in all seasons; Halimeda spp. dominated in both the 

tidal parts in all three seasons and Padina gymnospora 

dominated in subtidal part. But the alg inophytes were 

represented in separate group with considerable dominance 

during monsoon and postmonsoon. 

The mult iple regression analysis with the help of 

F test and T test were used to study the influence of 

envi ronmental factors on seaweed ecosystem. The result 

stated that the re was a strongest control of environmental 

factors on seaweed ecosystem. 

Among common forcing factors, the tide and light 

we re exhibited with positive significance; the rain and wave 

were exhibited with negative signifi cance . The depth 

va ri a tion and relative humidity did not show any significant 

values . The specific forcing factors like salinity and 

dissolved 

for the 

oxygen were obser ved with positive 

seaweed growth. The atmospheri c 

significance 

and ambient 

t empe ratures showed negative significance. Among nutrients 
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the nitrate (positively ) and silicate (negatively ) 

influenced the seaweed growth . The phosphate did not show 

any variation. 

The possibilities of seaweed culture was supported 

with vast culture sites in Andaman g roup of islands since 

most of the islands were observed with healthy subtidal 

seaweed vegetation. It was assumed that the subtidal part 

may support for the possible seaweed culture. The species 

like Sargassum, Padina and Turbinaria, which were recorded 

with high density and standing crop biomass have been 

recom mended for the possible seaweed culture . 
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ANNEXURE 

LIST OF SEAlEEDS aJll.ECTED FROM TIlE STUDY AREA 
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I 2 3 4 5 6 7 8 9 

A. DIVISION : CHLOROPHYTA 
1) CLASS : CHLOROPHYCEAE 
i) ORDER : ULOTRICHALES 
a) FAlILY : ULOTRICH ACEAE 

1 Sc/lizr;weris leibleinii -
ii) ORDER : ULVALES 
b) FAIlLY : ULVACEA E 

2 &7teralKJfP/la COIpressa ( Linnaeus ) Grey. - - - - - - - - -
3 UII'll i3.sr10ta Delile. - - - _. -
4 fI. lactl/CB Linn ... - -
5 fI. reticulata Forsskal. - - -
6 fI. rig-ida C. Ag. . - -

iii) ORDER : CLADOPHORALES 
c) FAKILY : CLADOPHORACEA E 

7 ClJaetO/l/OfP/la BIltennin8 ( Bory ) Kuetz - - - - -
8 ClatloplJora i3scicularis ( Martens ) Kuetz -
9 C utriculO$B -

d)FAIlLY : CAULERPACEAE 
10 C4ulefll!! cuppressoides ( Vah l ) Ag. - - - -
11 C .reI toto Lamour. - - - - -
12 C rBt:eIKJSB ( Forsk.) l eber V. Bosse. - -
13 C serlulariafes ( Gmelin ) Howe. - - -
14 C forifolia -

e) FAIlLY : DASYCLADACEAE 
15 Acetobularia calyculus Quoit et Guimanl 

f) FAlILY : CODIACEAE 
16 O:xiiUII adherens Andersoll - - - -
17 C foIentOS/JI ( Hudson ) Stack house. -
18 IIali«tfa IIBcroloOo Decaisne. - -
19 Il OjJ{J/Jtia. f typica Bartoll - - - -
20 Il i/lCnlSsato ' .'. - - - - - - -
21 Ilpeltoto - - - -
22 Il discoidetle - -

g) FAIlLY : VALONIACEAE 
23 BoeqeseJ1Jo forbesii (Harv.) Feldm. - - -
24 l'aloniopsJS P'lc/J}'1leJJB (Martens) Boerga. - -

B. DIVISION: PHAEOPHYTA 
II) CLASS : PHAEOPHYCEAE '. 
i) ORDER : ECTOCARPALES 
a) FAK ILY : ECTOCARPACEAE 

I EctOCBJ]Jl1S siliculosus -



- i i -

in ORDER : DICTYOTALES 
b) FAKlLY : DICTYOTACEAE 

2 IJictyota iJutayresiana Lamour. -
3 IJictyola diclJotOl18 (Huds. )Lamour. - - - -
4 Padino IlJ'IUlOSfXJnI (luetz. )Vickers. - - - - - - - - -
5 P. p.!1l'01lica (1:. )Thivy ex Taylor. -
6 P. tetnIstOll8tica Hauck.. - - - - -

iii) ORDER : DICT YOSIPHONALES 
C) FAnLY : PUNCTARIACEAE 

7 ColjXllleOia sinwsa Derb. et. sol. - -
8 l/ytiroclatImJs clathnttus C. Ag. 

iv) ORDER : FUCALES 
d) FAKlLY : CYSTOSERIACEAE 

9 Ihaop'/ysa trif/ueta -
e) Family : SARGASSACEAE 

10 SuK;JsSIII illicifolilll (Turner) J. Ag. - - - - - - - - -
11 .£ Iyricx:ystell J. Ag. - . 
12 .£ tenerTilll J. Ag. -
13 .£ , ig/Jtii Creri lie - - - - - - -
14 .£ duplicaflll - --15 Turbinaria cwoides luetz. - - - - - - - -
16 1: oma14 J. Ag. - - - - - - -
17 1: turbino 14 - - - - - - -
18 1: den14ta - - -
19 1: decurrence - -

C. D lVISlON : RHODOPHYTA 
lII) CLASS : RHODOPHYCEAE 

SUBCLASS : FLORIDEAE 
i) ORDER : NEMALIONALES 
a) FAMILY : CHAETANGIACEAE 

1 CtiI&C/J1U'lJ oIJlonga14 Lamour. - - -
ii) ORDER : GELIDIALES 
b) FAKlLY : GELIDIACEAE 

2 Celfdilll pusilllll (Stack-house) Le Jolis. -
3 C. dgidlll - -
4 C. I/eteroplatas - -

c) FAMILY : GELIDIELLACEAE 
5 CelJdie/la acer0s<9"(Forssk. )Fieldman et !lamel. - - - -

iii) ORDER : CRYPTONEMIALES 
d) FAMilY: RHYZOPHYLLIDACEAE 

6 Chondrococcus hornemani i (Mert. ) Schmi tz. - -
e) FAMILY : CORALLINACEAE 

7 Alp/u'roa anceps (lamk.) Decsne. - - - - - -

8 A. fnIK1'1lfssilJ8 (L. )Lamour. - -
9 A. dgitia - -

10 /ania robens (I.. )Lamour. -
f) FAMILY : GRATELOUPIACEAE 

11 CnIte/oupia Blicino (Julf. )J. Ag. -
12 C. IftlJoplu'la &Jer,vesen. - -



-i i-

13 //a/penia floresia (Clem. )Ag. -
iv) ORDER : GlGARTlNALES 
g) FAMILY : GRACILARlACEAE 

14 Ce/idiopsis Wlriab/is (Greville) Sehmi tz. - - -
15 Craci/aria cortIC4ta 1. Ag. - - - -
16 Croci/aria crassa (Harvey) - - - - -
11 C. er/u/is (Gmelin)Silva. - - - - - -

18 C. fo/ifem (Forssk. )Boergesell - - - -
19 C. IndiCJl. -

h) FAIILY : HYPNEACEAE 
20 ffypne.!J lusc.ifonis (lui f.) Lamour. - - - - -
21 ff)'/JIJeLI WI/entiae -

i) FAIILY : GIGARTINACEAE 
22 Cigartill8 acicu/aris (lui f.) Lamour. -
23 C/JondfllS crisprJs - -

v) ORDER : NEMALIONALES 
j) FAMILY : HELIINTHOCLADIACEAE 

24 tiagoro ceranoides -
25 t. a/ biC'JDS l.!uIoaroti,[ -
26 t. ereda Zeit. . 

vi) ORDER : RHODYMENIALES 
k) FAIILY : RODYMENIACEAE 

21 i'JJod.i.enia australis Sonder. -
I) FAMILY : CHAMPIACEAE 

28 C/JaIpia parIIY/a (C. Ag.) Harvey. - -
vii) ORDER : CERAMIALES 

.)FAKlLY CERAMIACEAE 
29 Centnxeros cJal'11/atlll (C. Ag. »ont. - - - -
30 Spyridia fi/uentosa (WIll f.) Harvey. - -
31 S fUSIfoI71is ihergeseJl - -

n)FAIILV : RHODOMELACEAE 
32 ;/C'JDt/JoplJoro spicIfero (Vahl.) Boerges. - - - - -

33 C/Jondria IlI7IBta Var. plumaris Boergesell - - -
34 CenJ#illl aWl/OIl8 -

35 Laureneia obtuSB (Huds.) Lamour. -
36 LaureneI;' papi//osa (Forssk. )Grev. - - - - - - -
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ANNEXURE I I 

SEAIEEDS AND ENVIRONMENTAL FACTORS RELATIONSHIP 
( Multiple Regression Analysis) 

NOTE 1 

DEPENDENT VARIABLES 

Equation I 
Dependent Variable OA or YI = OTHER ALGAE 

Equation 2 
Dependent Variable AI or Y2 = ALGINOPHYTES 

Equation 3 
Dependent Variable ; Ag or Y3 = AGAROPHYTES 
Equation 4 

Dependent Variable ; TOT or Y4 = SEAIEEDS IN TOTAL 

NOTE 2 

VARIABLES IN THE EQUATION 

Intertidal parts 
(Tables Ia. IIa. IIIa. IVa and Va) 

XI = TIDE 
X2 = RAIN 
X3 = RELATIVE HUMIDITY or RH 
X4 = fAVE 
X5 = lATER TEMPERATURE or TEMI 
X6 = ATMOSPHERIC TEMPERATURE or TEM I 
X7 = SALINITY or SAL 
X8 = DISSOLVED OXYGEN 
X9 = PHOSPHATE or P04 
XID = NITRATE or N04 
XII = SILICATE or S04 

Subtidal Parts 
(Tabl es lb. IIb. IIIb. IVb and Vb) 

Xl = TIDE 
X2 = DEPTH 
X3 = fAVE 
X4 = lATER TEPERATURE 
X5 = LIGHT 
X6 = SALINITY 
X7 = DISSOLVED OXYGEN 
X8 = PHOSPHATE 
X9 = NITRATE 
XI O = NITRITE 
Xl! = SILICATE 


	2010-12-17 (1)_Page_003
	2010-12-17 (1)_Page_004
	2010-12-17 (1)_Page_005
	2010-12-17 (1)_Page_006
	2010-12-17 (1)_Page_007
	2010-12-17 (1)_Page_009
	2010-12-17 (1)_Page_011
	2010-12-17 (1)_Page_012
	2010-12-17 (1)_Page_013
	2010-12-17 (1)_Page_014
	2010-12-17 (1)_Page_015
	2010-12-17 (1)_Page_016
	2010-12-17 (1)_Page_017
	2010-12-17 (1)_Page_018
	2010-12-17 (1)_Page_019
	2010-12-17 (1)_Page_020
	2010-12-17 (1)_Page_021
	2010-12-17 (1)_Page_022
	2010-12-17 (1)_Page_023
	2010-12-17 (1)_Page_024
	2010-12-17 (1)_Page_025
	2010-12-17 (1)_Page_026
	2010-12-17 (1)_Page_027
	2010-12-17 (1)_Page_028
	2010-12-17 (1)_Page_029
	2010-12-17 (1)_Page_030
	2010-12-17 (1)_Page_031
	2010-12-17 (1)_Page_032
	2010-12-17 (1)_Page_033
	2010-12-17 (1)_Page_034
	2010-12-17 (1)_Page_035
	2010-12-17 (1)_Page_036
	2010-12-17 (1)_Page_037
	2010-12-17 (1)_Page_038
	2010-12-17 (1)_Page_039
	2010-12-17 (1)_Page_040
	2010-12-17 (1)_Page_041
	2010-12-17 (1)_Page_042
	2010-12-17 (1)_Page_043
	2010-12-17 (1)_Page_044
	2010-12-17 (1)_Page_045
	2010-12-17 (1)_Page_046
	2010-12-17 (1)_Page_047
	2010-12-17 (1)_Page_048
	2010-12-17 (1)_Page_049
	2010-12-17 (1)_Page_050
	2010-12-17 (1)_Page_051
	2010-12-17 (1)_Page_052
	2010-12-17 (1)_Page_053
	2010-12-17 (1)_Page_054
	2010-12-17 (1)_Page_055
	2010-12-17 (1)_Page_056
	2010-12-17 (1)_Page_057
	2010-12-17 (1)_Page_058
	2010-12-17 (1)_Page_059
	2010-12-17 (1)_Page_060
	2010-12-17 (1)_Page_061
	2010-12-17 (1)_Page_062
	2010-12-17 (1)_Page_063
	2010-12-17 (1)_Page_064
	2010-12-17 (1)_Page_065
	2010-12-17 (1)_Page_066
	2010-12-17 (1)_Page_068
	2010-12-17 (1)_Page_069
	2010-12-17 (1)_Page_070
	2010-12-17 (1)_Page_071
	2010-12-17 (1)_Page_072
	2010-12-17 (1)_Page_073
	2010-12-17 (1)_Page_074
	2010-12-17 (1)_Page_075
	2010-12-17 (1)_Page_076
	2010-12-17 (1)_Page_077
	2010-12-17 (1)_Page_078
	2010-12-17 (1)_Page_079
	2010-12-17 (1)_Page_080
	2010-12-17 (1)_Page_081
	2010-12-17 (1)_Page_082
	2010-12-17 (1)_Page_083
	2010-12-17 (1)_Page_084
	2010-12-17 (1)_Page_085
	2010-12-17 (1)_Page_086
	2010-12-17 (1)_Page_087
	2010-12-17 (1)_Page_088
	2010-12-17 (1)_Page_089
	2010-12-17 (1)_Page_090
	2010-12-17 (1)_Page_091
	2010-12-17 (1)_Page_092
	2010-12-17 (1)_Page_093
	2010-12-17 (1)_Page_094
	2010-12-17 (1)_Page_095
	2010-12-17 (1)_Page_096
	2010-12-17 (1)_Page_097
	2010-12-17 (1)_Page_098
	2010-12-17 (1)_Page_099
	2010-12-17 (1)_Page_100
	2010-12-17 (1)_Page_101
	2010-12-17 (1)_Page_102
	2010-12-17 (1)_Page_103
	2010-12-17 (1)_Page_104
	2010-12-17 (1)_Page_105
	2010-12-17 (1)_Page_106
	2010-12-17 (1)_Page_107
	2010-12-17 (1)_Page_108
	2010-12-17 (1)_Page_109
	2010-12-17 (1)_Page_110
	2010-12-17 (1)_Page_111
	2010-12-17 (1)_Page_112
	2010-12-17 (1)_Page_113
	2010-12-17 (1)_Page_114
	2010-12-17 (1)_Page_115
	2010-12-17 (1)_Page_116
	2010-12-17 (1)_Page_117
	2010-12-17 (1)_Page_118
	2010-12-17 (1)_Page_119
	2010-12-17 (1)_Page_120
	2010-12-17 (1)_Page_121
	2010-12-17 (1)_Page_122
	2010-12-17 (1)_Page_123
	2010-12-17 (1)_Page_124
	2010-12-17 (1)_Page_125
	2010-12-17 (1)_Page_126
	2010-12-17 (1)_Page_127
	2010-12-17 (1)_Page_128
	2010-12-17 (1)_Page_129
	2010-12-17 (1)_Page_130
	2010-12-17 (1)_Page_131
	2010-12-17 (1)_Page_132
	2010-12-17 (1)_Page_133
	2010-12-17 (1)_Page_134
	2010-12-17 (1)_Page_135
	2010-12-17 (1)_Page_136
	2010-12-17 (1)_Page_137
	2010-12-17 (1)_Page_138
	2010-12-17 (1)_Page_139
	2010-12-17 (1)_Page_140
	2010-12-17 (1)_Page_141
	2010-12-17 (1)_Page_142
	2010-12-17 (1)_Page_143
	2010-12-17 (1)_Page_144
	2010-12-17 (1)_Page_145
	2010-12-17 (1)_Page_146
	2010-12-17 (1)_Page_148
	2010-12-17 (1)_Page_149
	2010-12-17 (1)_Page_150
	2010-12-17 (1)_Page_151
	2010-12-17 (1)_Page_152
	2010-12-17 (1)_Page_153
	2010-12-17 (1)_Page_154
	2010-12-17 (1)_Page_155
	2010-12-17 (1)_Page_156
	2010-12-17 (1)_Page_157
	2010-12-17 (1)_Page_158
	2010-12-17 (1)_Page_159
	2010-12-17 (1)_Page_160
	2010-12-17 (1)_Page_161
	2010-12-17 (1)_Page_162
	2010-12-17 (1)_Page_163
	2010-12-17 (1)_Page_164
	2010-12-17 (1)_Page_165
	2010-12-17 (1)_Page_166
	2010-12-17 (1)_Page_167
	2010-12-17 (1)_Page_168
	2010-12-17 (1)_Page_169
	2010-12-17 (1)_Page_170
	2010-12-17 (1)_Page_171
	2010-12-17 (1)_Page_172
	2010-12-17 (1)_Page_173
	2010-12-17 (1)_Page_174
	2010-12-17 (1)_Page_175
	2010-12-17 (1)_Page_176
	2010-12-17 (1)_Page_177
	2010-12-17 (1)_Page_178
	2010-12-17 (1)_Page_179
	2010-12-17 (1)_Page_180
	2010-12-17 (1)_Page_181
	2010-12-17 (1)_Page_182
	2010-12-17 (1)_Page_183
	2010-12-17 (1)_Page_184
	2010-12-17 (1)_Page_185
	2010-12-17 (1)_Page_186
	2010-12-17 (1)_Page_187
	2010-12-17 (1)_Page_188
	2010-12-17 (1)_Page_189
	2010-12-17 (1)_Page_190
	2010-12-17 (1)_Page_191
	2010-12-17 (1)_Page_192
	2010-12-17 (1)_Page_193
	2010-12-17 (1)_Page_194
	2010-12-17 (1)_Page_195
	2010-12-17 (1)_Page_196
	2010-12-17 (1)_Page_197
	2010-12-17 (1)_Page_198
	2010-12-17 (1)_Page_199
	2010-12-17 (1)_Page_200
	2010-12-17 (1)_Page_201
	2010-12-17 (1)_Page_202
	2010-12-17 (1)_Page_203
	2010-12-17 (1)_Page_204
	2010-12-17 (1)_Page_205
	2010-12-17 (1)_Page_206
	2010-12-17 (1)_Page_207
	2010-12-17 (1)_Page_208
	2010-12-17 (1)_Page_209
	2010-12-17 (1)_Page_210
	2010-12-17 (1)_Page_211
	2010-12-17 (1)_Page_212
	2010-12-17 (1)_Page_213
	2010-12-17 (1)_Page_214
	2010-12-17 (1)_Page_215
	2010-12-17 (1)_Page_216
	2010-12-17 (1)_Page_217
	2010-12-17 (1)_Page_218
	2010-12-17 (1)_Page_219
	2010-12-17 (1)_Page_220
	2010-12-17 (1)_Page_221
	2010-12-17 (1)_Page_222
	2010-12-17 (1)_Page_223
	2010-12-17 (1)_Page_224
	2010-12-17 (1)_Page_225
	2010-12-17 (1)_Page_226
	2010-12-17 (1)_Page_227
	2010-12-17 (1)_Page_228
	2010-12-17 (1)_Page_229
	2010-12-17 (1)_Page_230
	2010-12-17 (1)_Page_232
	2010-12-17 (1)_Page_233
	2010-12-17 (1)_Page_234
	2010-12-17 (1)_Page_235
	2010-12-17 (1)_Page_236
	2010-12-17 (1)_Page_237
	2010-12-17 (1)_Page_238
	2010-12-17 (1)_Page_239
	2010-12-17 (1)_Page_240
	2010-12-17 (1)_Page_241
	2010-12-17 (1)_Page_242
	2010-12-17 (1)_Page_243
	2010-12-17 (1)_Page_244
	2010-12-17 (1)_Page_245
	2010-12-17 (1)_Page_246
	2010-12-17 (1)_Page_248

