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SECTION THREE 

CHAPTER FIFTE E N 

THE PETROGRAPHIC ANALYSIS OF PREHISTORIC POT TERY 
FROM BAN NA DI AND RELATED SITES 

B.A. Vincent 

Edilon, pntfaett. TM _ prilcip~I point o~ I~ pr11~I repo_rl ,,. ;a 1~ 

~dtNalion of incrtM6lrlg SOCNII co~plexily II Norlheasl Thailand du,;, 
1h11 Nrsl lllilltNlllium B.C. kl chapl11r !IIXIINln, we pr11~I a model Which lilll'9 

1h11 latt pMiod al IJMI Chiang 11nd ils 11quival1N1I_ occupation phas11 •I S:, 
,. Di, wilh 11xpansion of p11op~11 hom t~ pt1riphll~y of an tN,Mrging Cit; 

Va/Illy ollitlfdom. This mod11I ,s baSlld "' the ma11, on aspects ot ~ 
.. ,,,,., cullur11 r11co,,,,,,-11d hom 11xcavations al Ban Na Di and Non Cha/ ;, 

lht, lJpptN Chi Val/11y. Therll a,11 SIIVtlral ways of t11sling /hr.I hlOd~l 

including 1h11 .,,.,,,. of -human rllmllins, 11nd the p11trographic dt1l11i18 01 
1h11 poll,ry. Brian VinCt!NII has btNNI undertakilg such a petrographic tlllJ<ly 

lffllit:11 i6 pl lo I# compl11t11d. Sinc11 his work is of cruc•I importance ·,0 

1h11 modttl,,,. Jlavr, dllvislld, wt1 wt1r11 ab/11 ,o p11rsuadll him lo conlribut, 

1h11 chllpl,r 11'low. II is sfr11SS11d that ii is a pr11/ininary stal1111111nt, Md 

~ wrilllNI 111dtlr • v,ry light schedul11. W11 are ho~ver, conlidllnl lhlt 

11w rtMdtlr will agr1111 with our asSIIS6mllnl, that work of this ,,.,,,, 

r11prll6tlnls a major advance in the analysis of prehistoric Soulhllasl A.sirtJ 

cttramics. 

INTRODUCTION 

Hitherto, ceramic analysis in Southeast Asia has been limited almost 

entirely to considerations of morphology and decoration (i.e. styl e). The 

intention of researchers in applying such style studies, often to imfflefl9I 

samples of pottery, has been to provide firm chronological framework•• 

Both intra-regional and inter-regional chronologies are necessary if initial 

for~lations concerning cultural characterisation and change are to be 

conaadere~. ~ultures are often characterised by their pottery s tyle, and 

changes '" it have often been directly correlated with culture change. 

Unfortunately as several workers have repeatedly pointed out, (Peacock 
1987 • 1989, 1870, Shepard 1838, 1e,2, 1985, 1988), such assumptions are 
often unwarranted. 

of theTh; ob_Ject of t~s chapter is to consider the much negl e cted ~tud' 

ne atenal of which ceramics are composed: their fabric. Thi9 r, 
cesaary beoa t sue 

factors as use ~ Yl~ analyses tax■ may be crucially affect e d bY , 8 --, 

materials. ~::al imitation of traded articles or the import a tion °:091081 

contexts i9 not Pfesen_ce of vast quantities of pottery in arct1aeo hepard 

1938, 1942. 1985 suttloeent cause to assume in situ manuf actur~ (Sdi!IPt•Y 
• Lauer 187,). Hence previous ceramic s tudietl 
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The analysis of prehistoric Thai ceramics: 1ntroduct1on 

considerable ~ircumscri_pti4:>n in their objectives and conclusions. 
. Aft~r bnefly reviewing earlier studies. the present method of analysis 

will be dts~ussed followed by the presentation of new data. treated in a 
manner des~gned to address several questions of crucial importance to an 
understandang of the prehistory of the Khorat Plateau. The results 
presented are concerned with a limited range of specific questions. and 
should be regarded as a preliminary statement only. 

FORMER STUDIES IN PREHISTORIC THAI CERAMICS 

.. Perception is ,urt'-r distinguished by selection .. (Shepard 1988:98) 

Of all artefacts available to archaeologists for analysis. perhaps 
none ~ore than pottery has suffered from subjective classification. 
Shepard s statement reproduced above drew attention to the nature of 
~potter~ st;'se• • by w~ich she meant the "process of organisation of 
unpress,ons • The tension between objective methods and pottery sense 
underlies many of the inadequacies in ceramic analysis. Thus. despite 
rigorous efforts to be objective. attention may unconsciously be drawn to 
qualities defined by the immediate interests. Emphasis on readily 
identifiable variables at the expense of others may lead to distortions in 
perception which amount to a process of selection by ommission. 

Ceramic studies in Southeast Asia over the past five decades share 
the same approach often evident in Europe and North America. This has 
been characterised by ontology giving way. to taxonomy. Nomenclature 
often implied functionally oriented derivations tor artefact forms with 
design elements designated to varieties or styles. Combinations of shape. 
design type and location on a vessel equated with style. Before recent 
advances. discrete entities, such as the European "Beaker Ware" (Clarke 
1970, Harrison 1980) were held to denote corresponding cultural entities. 
With a few notable exceptions. technical ceramic analysis was ignored. 

This traditional approach character:ises the analysis of Southeast 
Asian assemblages from the early work of Quaritoh-Wales to the present. 
At Muang Phet. Quaritch-Wales (1957) equated a stratum containing 
apparently distinctive potsherds with a movement of Dvaravati people from 
the Lower Chao Phraya area. St1rensen based his analysis of the funerary 
ware from Ban Kao on shape. surface treatment and colour. while functional 
inferences were reflected in his system of nomenclature. The shapes of 
some of his vessels then led him to draw direct parallels with Lungshanoid 
examples and a postulated derivation via an overland route. from China 
(Sttrensen 1975). The same underlying concept. that cultural relationships 
are clearly disoernable in pottery styles. marks the criticisms of Stlrensen's 
work by Parker (1968). · Bayard (1970) asserted that the Ban Kao pottery 
types have reasonably close parallels with the middle period at Non Nok 
Tha. and the , truitstands are considered distinctive enough to be 
diagnostic. Rather than Lungshanoid. Bayard found closer relationships 
between Ban Kao and Non Hok Tha. Lopburi and Khok Charoen. 

In many ways. Bayard's approach to the rich data from Non Nok 
Tha has influenced most subsequent studies. so his approach must be 
considered in some detail. His first impressions of the material were: 

- 645 -
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Pottery analysis : a re view 

d 
,._,._ 1/1 /1yt1r 6 O/ ti--

CO Vlll'II ,, .,.,. "" !ti 

"'llwl ,,- 1Njorlly ol pof!I/NN'd$ rtt . /t1d throughout mo6 / 01 
111 

blllong,,d lo 1 .,9 111 ly/HI wllich hid "';;~p,n-tirttd 111rlhllnw.wr11. 01':; 

~,,, /lli:ltory.· :und-ttlfflP,rtfdr cord-lfllrkll . ' 0, !llflOOtlHld !I/Nlrd8 ltNnp11. r 

/yJHl8 ol MIIIP'N w,d I~ •ch 1$ p/M1 t1illY pr11!1tNII, but II W•s "~<1 

with rict1 clMII or gro111d clay w,r, ~;_./it!$ ~r11 v11ry prob.wb/y Ii 
0 "r 

~bj,ch·ll'tl inprll~ /Ml ,,,,. ,,,;nor Cli'tl:,-·. "'
0 111 

inporft1d v,S6td£- ,. (Bayard 1976:1,6). 

. f of 9t1erds and whole vesSets 

Subsequent qualitative exarn,n• ion tempers, forms and surface 

revealed a reasonable variety of difter:"~ariations a computer anat~ . 

decoration. In view of these observe loyed. variables included ai:•s 

following a hierarchic taxonomy was em:urface treatment of rim surface e, 

form, temper. surface finish. rim shaP:~riables including size dimension:• 

rim lip diameter and many metrical l · bl "'• 

sherd quantities and weights. Apart '::vu!he b=~ca to:::
1
:s •:; r:u ~~d 

data were subjectively derived and 

decoration. .d d the funerary pottery to be of prime importance 

Bayard cons, ere overed He viewed vessel style and method 

:;
0
::tr:n:r~:'~:!a~i~=~:

9 
;::ise indlcat~rs of . the provenance of disturbed 

burials. The vessel typology then, provided independent checks on the 

phase designation of the burials themselves. . 

T 
• . ne of Bayard's variables, but was not prominent in his 

emper 19 o . . . th t f 
classification scheme- The method of deternunmg e emp~r 0 burial 

vessels is not described. but non-burial sherds were examtned with . a 

low-powered binocular microscope. Eleven temper types were recognised, 

89 follows: Sand 60.911. sand and ohaff 15~311r fine chaff and sand 8.2,, 

chaff 6.211. prepared temper 3.5•, chaff and laterite 1.711, laterite and sand 

1.111, sand and red pigment 1.011, crumbly sand 1.011r laterite 1.011 and no 

temper. 0.1•. Variations in temper type are listed according to 

ctvonological predominance set out in generalised periodsr but not 

according to specific stratigraphic units (Bayard 1977:78). Bayard 

concedes that his typological . scheme is arbitrary and somewhat 

inpressionistic (Bayard 19_77:85). Yet In his later study, which employed 

the same basic variables applied to a larger sample (847 vessels against 

less than 100), it is seen to provide a satisfactory degree of rigour 

(Bayard 198,:117). 
Insight into the selection of methods used in Bayard's detailed 

stylistic analysis is increased through a consideration of Buchln's 

research on assemblages derived from Higham and Parker's excav ations at 

Non _Nong Chik. Working under Bayard's supervision, Buchan (1973) devoted 

co~iderable attention to the definition of the type. In this, she followed 

Ehrich (1950) and Spaulding (1980) in noting that a 

.. , (J . 

s::;lic /6) de~Nd_ ll!I II group ol 11rlel11cf!I consi!llanl/y d~playing I 

form,. (8 chomb1111flon ol 11/hibutes sullicitmt lo produce a chllr11cteris/ic 
uc an 1973:15). 

Defining and l r 
Buch . se ec ing appropriate attributes is clearly crucial. 
. an emphasised the var t f . . 

direct result of th . ie Y O possible attnbutes in pottery samples, 1 

variety of e plastic. nature of clay. The end result is a . greater 

interdepend component attributes versus a lesser degree of necessary 
ence between them. T te 

his means that a specific attribU 
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combinati~n ~ay not always occur. The type-variety system of 
classi~lcat,o~ with its emphasis on ceramic type clusters is most similar to 
the_ h1erarci:ucal system chosen by Buchan, employing as it does 38 pottery 
var~bles mcorporated in Bayard's computer format. One particular 
vana~le,. temper, contained 39 sub-categories derived from various 
combanatlons of fo~r basic temper types: sand, rice chaff, laterite and 
prepared _tem~er (either ground potsherds or crushed pre-fired clay balls). 

It is important to note that following detailed statistical analyis, 
only one pair of variables could be used for ,X2 tests of association: 
temper type and body decoration. A definite association between the two 
variables was evident in the majority of results. 

Faced with a pottery assemblage of c. 200,000 body sherds and 
50,000 rims, Bronson (1878) considered mathematical attribute analysis too 
time consuming because of the huge sample size and excessive amol.Slt of 
apparently significant attributes. Random sampling was rejected due to 
the risk of ignoring unique or rare sherd types, which are potentially 
important if they are imported. Further, while a particular design or form 
attribute may have a limited temporal and spatial distribution, and is thus 
potentially important for documenting contact between social groups most 
mathematical taxonomic systems, according to Bronson, are W1able to 
provide appropriate weighting emphasis. 

Chronology is central to Bronson's methodology. Yet the existing 
system of nomenclature for the protohistoric and historic periods in the 
Ghansen area was based on art styles and kingdoms, such as the FWlan, 
Dvaravati, Khmer and Sukhothai. In consequence, in Bronson and Oates's 
own words, •such baaic proc11dur11s 11s poll11ry clallaiHcalion had lo bt1 
slarlttd h'om scratch .. (Bronson and Dales 1972:18). Not only did Southeast 
Asia lack an established system of description and classification, the 
Chansen material was considered not to be amenable to systems favoured 
elsewhere. An innovative system was therefore devised, which used terms 
and concepts borrowed piecemeal or invented to deal with residual 
categories, such as "sorting class", ":specials'" and "'variants'". While the 
terminology is familiar, definitions display adaptive flexibility suited to the 
kind and the quantity ( c. 88" of the sherds recovered) of the pottery 
analysed. 

Central to the "reasonably objective" system employed, is again the 
concept of type. Bronson's types comprise rimsherds with at least one 
shared distinctive attribute. Attributes are "any single descriptive 
characteristic", ·and a characteristic in turn "cannot be subdivided further 
without detailed technical examination". Attributes, the elementary 
taxonomic units, are variously combined to produce modes, types, specials, 
sorting classes, variants, type complexes and fabric groups. 

Bronson's treatment of the data is detailed and comprehensive within 
the framework outlined · above. Attributes of a technical nature, such as 
colour, surface finish and temper appear subjectively derived however, and 
form nomenclature reflects functional assumptions. Form classes are 
based mainly on shape and size criteria. They are limited to common 
whole-vessel taxa, and feature a form plus specific attribute formula 
definition. They also invariably include either a fabric group or temper 
type as an attribute. Ultimately, the ceramic phases derived from the 
above studies are seen to mirror cultural episodesr where long; stable 
periods are separated by shorter, accelerated periods of transition. 
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. w o f ea rlier approa c hes 

Potter y analysis: a rev 1e · 

TECHNOLOGICAL STUDIES 

. . sherds from Khok Charoen using sta 

Petrographic analY9!9 of ll as elec tron mioroprobe t'I "d• rci 

thin-section polarized light_ as w; ix fabric groups ( Watson ,,; 9 11\io,1 

determination techniques haa id~tlf~ h.9 the need tor fine-grained •I. 111 

press). This important study high~1g ati of temper and . •n•t~sis 

t . • 11 1dent1fica on 1n0tusi 

of prehis or1c ce~am1ct. ·th locally available weathered volcanic r o11a 

mineralogically oons,sten . WI idence of local manuf ac ture ocks 

of acid composition provides firm,. e: below Further work of a t Other 

implications of this work are out ine • echrtic11 

d t ken to ascertain firing temperatures (Meacham 

nature has been WI er • _..,_ d (PukaJ·o 198_. ) •rici 

Solhetm 1980) the chemical composition of Dl-r s rn ~ • •nd the 

classification ~f cord-twist variables of the widespread cord-marked Pottery 

(Aitken 1977). 

ETHNOGRAPHIC STUDIES 

Ethnographic studies offer archaeologists and ceramicis ts vatuebt 

insight into the manufacture and distribution of_ pottery. Thi~ is rele-,,n~ 

to the analysis of prehistoric samples 1f treated with caution 

Unfort~tely, few such studies have been undertaken in Thailand. C■lde; 

however, has considered manufacturing processes, consumer demands, trade 

patterns, seasonal production, breakage and replacement responses Ind 

variable end-product uses (Calder 1972). She noted that the inhabitants ot 

Ban Koeng saw themselves only as con~umers, never as producers of 

pottery. Yet they were familiar with the production techniques employed at 

the nearby specialist potting village of Ban Mo. Excavations designed to 

test hypotheses related to · breakage modes and subsequent sherd 

distributions provided valuable insight into deposition, transportation after 

breakage, and sherd wear. 

Insight into production rather than consumption is provided by 

Solheim's study of the southern ·Thai village of Sting Mor (Solheim 1964). 

Pottery manufacture provides the economic base of the village. The 

potters are female, and the manufactory utilises clay purchased from 

•privately owned beds" situated some distance away. Sand temper is 

added and a cylinder of clay is wheel formed into vessels either 

completed in one stage or partly wheel formed and subsequently shaped 

with a wooden paddle and fired-clay anvil. Vessel fields are variously 

treated either with paddle impressions, stamps, or simply by betn9 left 

plain. In the case of water jars, the impressions of carved paddles used 

in shaping are smoothed over, but stamps which vary in motif for each 

potter are applied to the shoulders. Pebble burnishing and grooving are 

also ~mployed. Firing ·is undertaken in vertical or horizontal k ilns by ,nen, 

The kilns a~e privately owned, and may be hired out. 

. Sol~e•m (1964) has also described the pottery making techftique9 of 

the •_nhab,tants of Ban Nong, located c. 55 km northwest o f Khon Kaell· 

The inh~bitants arrived about two decades earlier from Khorat and Ubon 

~especdtively. Car~futty selected clay is gathered by men an d women fr~l11 

pon located five min t lk 
b mixin9 

clay with rice . u es wa away. The temper is prepared Y nd 

then after dry~usks . •~to the shape of balls about 15 cm in diameter, ~d 

after firing the g, farmg them. During firing, they become red hot, The) 

• Y are brown on the outside and black in t he centre. 
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ar e then t aken by women and pounded in a wooden mortar before being 
SMtved through a 3 or 4 mm basket weave mesh. Clay Is then mixed with 
the t emper on a mat placed on the ground. While men mix the temper with 
the c lay , women alone construct the v essels. Prepared so lid clay 
cylinders are hollowed either with thumbs and f ingers or . in the case of 
large vessels, a stick to form both solid and hollow baaed c ylinders. 
These are secured on a wooden post and enlarged and evened with a 
rough paddle. The rim is formed by walking round the post, and using a 
~ d-held l~af as the smoothing agent. The body of the vessel Is formed 
usang a plaen paddle and anvil, and a final carved paddle appUcation 
impresses. a pattern on the shoulders of the larger jars. There are 
several di fferent forms. and the potters are known to imitate exotic 
vessels. Each potter produces between 12 and 14 vessels a day. and 
when 200-300 have accumulated, men fire them on a raft of wood, with 
grass fuel heaped over them and replenished as required over a period of 
three to five hours. Solheim noted that: 

•Thtlrt, is much flamt1, with II gtNNtr11/ly oxidiailg 11tmosphlr11. TIN! 
· surl11c11 fir11s II light brown, with lir11 clout/a common. TIN! p11st11 is usually 

brown 11/1 tM way through but in thick11r porliofl6 tMr11 is ofl,n II black 
cor11 rtHllailing. • 

The basic economic-production unit is the family. Women make the 
vessels. men market them. While knowledge of potting is retained within the 
family and community, women coming into the village are occasionally 
taught potting skills. 

At Ban Phan Luang near Luang Prabang, the potters gather clay from 
nearby fields. It is then dried, pounded and basket-sieved (Solheim 1987). 
This prepared clay is then water moistened and tempered with river sand 
until •11 feels right". Batches _of pots are manufactured in stages, initially 
on a slow wheel. Two paddle and anvil stages complete the forming, and 
firing takes place on a grass fueled timber raft. No additional fuel is 
added during firing, which lasts between 1-1.5 hours. 

Bayard (1977a) has described a further potting tradition at Ban Na 
Kraseng. Loei Province. He noted that · clay was collected only from 
termite mounds. The natural occurrence of coarse sandy inclusions made 
it unnecessary to add tempering material, so the water-softened clay was 
simply pounded until uniform in texture and of acceptable consistency. 
Prepared cylinders of clay were hollowed by . hand, then paddle beaten 
after the upper · edge was smoothed and the rim completed. The inner rim 
surface was then smoothed with a bamboo stick and the shoulder area, 
expanded with a paddle and anvil. A carved paddle and carefully 
selected river pebble anvil were used. Firing on a log platform fueled by 
straw and bamboo lasted from two to three hours or until the vessels 
were glowing hot. The resultant vessels were found to be "uniform, fully 
oxidised, brick red in colour" and with little or no fire clouding. 

STYLE ANALYSIS ANO FABRIC ANALYSIS 

Most of the research described above is concerned with the 
construction of meaningful relative chronologies both inter- and 
intra-regionally. This is a predictable response to initial resear~h in an 
area hardly known archaeologically. Much emphasis in this approach is 
placed on style. Yet styles often grade imperceptably, and s ty le anal ysis 
alone often fails to recognise imitations of intrusive pottery. or the 
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adaptation of foreign manufacturing techniques and styles in contrast t 

local innovation. By contrast fabric analysis, when clear geologic; 

parameters exist in the raw material source area, can provide ote 

evidence of provenance, or equally important, the exclusion of cert.: 

areas as sources of raw material. Tempering materials afford evidence ot 

quaUtative change. One temper variety does not grade into another; when 

examined petrographioally sand, grog, shell, rock or organic tempers are 

clearly discernable. Extreme conservatism in temper use is widespread 

(Shepard 1888). Thus temper can provide important information regarding 

pottery-matdng customs or traditions, particularly if one temper is 

preferred to other equally suitable and/or available materials. 

The petrographic analysis detailed by Watson 11/ 11/. (in press), the 

first of is kind in Southeast Asia, provided an example of the importance 

of fabric analysis for provenance determinations. Six disoi'ete fabrics are 

evident, 801' of the sample comprising local wares of fabric group 1. 

However. a meander design derived from an exotic fabric 8 vessel was 

found reproduced in simplified form on a fabric 1 pot. Watson views this 

as corroborative evidence of the prestige attached to the Imported vessel. 

Clearly, a strictly style-oriented study could have failed to discriminate 

between what are in fact two different types. 

This situation is relevant to Bayard's analysis of the Non Hok Tha · 

burial vessels (Bayard 1877). because his criteria used in defining vessel 

types did not include temper as an attribute. Thus his type 1 contained 

either sand or rice chaff. According to Bayard, there is strong evidence 

for a single ceramic tradition .throughout the Non Hok Tha sequence. This 

asaertion is based on an analysis of vessel • style. Continuities in temper, 

form and surface treatment associations are looked for and held to agr-

with the funerary vessel typology. It is interesting to note in this 

respect that 85.71' of the material is tempered with sand and/or laterite. 

3.51' has no temper and 31.4• has some admixture of chaff. The majority 

of the chaff-tempered pottery occurs in Middle Period 5 levels and later. 

These are occupation as opposed to burial levels, and the chaff temper is 

presumed to be ·a characteristic· of domestic as opposed to funerary 

wares. The new temper types probably indicate increased external 

contact and •movement either of vessels or non-local potters'" (Bayard 

1977:82). 
1n her analysis of the Non Chai assemblage, Rutrlin (1878) noted that 

a single temper type dominated the sequence. Described as clay, sand 

and chaff, this temper is identified with 88.41' of the rimsherds and 82.31' 

of the body sherds. A petrographic consideration of this material is set 

out below. Table 15-1 sets out temper types in chronological order as 

documented by various workers on material from relevant Thai prehistoric 

sites. In the tight of the objectives outlined above, caution needs to be 

exercised when assessing the distributions of temper types identified as 

attributes for essentially stylistic analyses. However, categories s~ch a_s 

sand, fibre and crushed potsherds do serve to identify broad outlines . m 

temper and the information outlined in table 15-1 provides important p,ttna 

,acm evidence of regional ceramic technological variations and temporal 

changes. 
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TABLE 15- 1 

Temper types previously ldent1· f 1-d from 
1a archaeological sites 

in Thailand 

Si te T~r Olronology 

Khok Olaroen granitic roek fragmnts (teni,er 8) , Per i od 1 
sand (probably weathered volcanics ·· 
(fabric 1) Periods 2/3 

grog (containing fabric 11111terial) 
(fabric2) Period• 

Phi1111i fine sand 
r Ice chaff 
fine to coarse sand 

Olansen mineral dcminant 
vegetable very cannon 
vegetable dcminant 
vegetable dcminant 
vegetable very camon 
mineral dcminant 

Non Ola i clay, sand and chat f 

Non Dua fibre 821' clay 3815 

Non Dua fibre 8815, clay 2311 sand 815 

Bo Phan Khan fibre 9911 

Don Taphan fibre 991' 

Non Dua clay •815, fibre 311' sand 19" 

Bo Phan Khan f lbre 87" 

Don Taphan fibre 9311 

Non flbk Tha sand 921' 

sand 67" •chaff 26" 

sand 5015 chaff 5015 

Tanyae 
Ph illll i 
Early Historic 

Phase 1 
Phase 2 
Phase 3 
Phase• 
Phase 5 
Phase 8 

throughout 

phase 1 

phase 2 

phase 2 

phase 2 

phase 3 

phase 3 

phase 3 

Early Period 

Middle Period 

Late Period 

Data from Watson 11/ al. (in press) for Khok Charoen. Welch (1983) for 

Phimai, Bronson (1978) tor Chansen, Rutnin (1979) for Non Chai, Higham 

(1977) for the Roi Et sites, and Bayard (1977) for Non Hok Tha. . In each 

case the dominant temper is given, and percentages rounded to the 

nearest number 
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METHODS 

. . /. procttdurtt for /htt lttchnologic•I 11r111/ys;s 01 
,.T/lt!rtt JS no ;:one pollttry • (Shepard 1936:393) 

thods employed are concerned with two major aspects 
The me . l sis" technology and fabric oharaoterisation. s· of 

scientific cer~nNc ana Y .... :...tially artificially modified and reconstitu"'tce 
· 0 fabrics are e ... ._. · . •d 

cer~ k u-established geological methods are applicable. 
sedlffl8f'lt■ry roe • we · d out us· 

P t ographic analyses have been carree . ang standard 
e r th d This involves slicing a small section ( c. 15><15 """) 

thin-section methi ko trso. m eaoh sample for mounting on a glass mioroscop 
several mm c . l O 03 C C e 
slide where it can be ground down to precise Y • nvn see arver 1971 

tor a description of the method). . . . 
Prior to covering with a glass slip. et~hin~ a~~ s~aining of the 

d . al· was carried out in order to assr.st 1dent1f1cateon of fine to 
tel spar mtner ~ . . 
very fine sand particles (Norman 1874). Such thin se_ct,ons are ~table 

for study under the petrographic microscope wht:re precase deter~teon of 

mineral and rock inclusions is possible. Clay m1nerals are too ftne-graJned 

tor these optical methods. so the modern clay samples have been 

examined using standard X-ray diffraction techniques. 
ceramic fabrics comprise clay minerals and non-plastic particles 

(mineral grains. rock or crushed ceramic material known aa grog) and/or 

organic material. These inclusions. apart from grog, may oocur naturally in 

potting clays or result from deliberate additions when the raw clay -is 

found unsuitable for direct pottery manufacture. 
Optical petrographic methods are well suited for coarse-grained 

minerals and rook fragments of distinctive character which can be related 

to · specific geological outcrops or deposits. The method is equally 

valuable for identifying and characterising deliberate additives (temper), 

which are often diagnostic of regional ceramic traditions (Shepard 1888). 

Where mineral inclusions are represented by quartz and little else. heavy 

mineral analysis has been found useful (Peacock 1987,. 1873). For 

geological and petrographic reasons, as well as its excessively labOrlous 

procedures. this method has not been employed. 

An essential component of fabric characterisation is the comparison 

of ancient. fabrics with modern locally available potting clay. A 

comprehens,ve collection from Sakon Nakhon Basin sources along with 1 

•~le Middle Chi source have been studied. Previously published results 

(Venoent 1884) are expanded upon here 
In thei • 

con r technological approaches to manufacture,. the extreffll 

servatism of potters is well known (Shepard 1988) While quick to cc;P! 

::ati:ty~:~ <~atson ttl "'· in press). technological changes represen ns 
particular at:~n~~e •~om· . proven successful methods. For theSe reaso 

When . on 19 paid to tempering materials d 

Phases: deh :::d, ceramic . fabrics pass through • three temperature-ret.a::v 

minerals an! no:~n,. ox!dat_,on and vitrification. During vitrification t~ 
0
~ 10 

a oeram,o a plastic mclusions gradually fuse, binding the materaal and 
firing atmo;:".;~atel Mineral and chemical constituents. fabric te,ctur~. 

Soannmg Electro e .;. l affect the temperature at which these phases p11c 

methods has b n icrosoopy CS.E.M.),. applied in tandem with petro~• ti(>t1 

present. and ~en found useful for determining the degree of vitrif•C8 &J!l'd 

oe the maximum tiring temperatures. The method 
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here essentially follows that described by Maniatis and Tlte (1978, 1981). 

Where very fine grained mineral Inclusions have not allowed unequivocal 

identifications. an eleotron microprobe employing a 2 µm beam diameter at 

15 Kv operating in vacuq. and effecting the emission of an X-ray spectrum 

charaoteristio of ohemioal composition, has provided data (Freestone 1982). 

Burial aaaooiated vessels from the two earliest levels at Ban Na Di 

have provided a firmly provenanced sample and the results of 

petrographic analysis undertaken has been published elsewhere (Vincent 

11NU). These results are discussed here and in aC:,dition non-burial fabrics 

spanning the period e- 1500 BC to 200 AD at Ban Na Di are considered. 

In the non-burial contexts. rim sections. following Wichakana's 

detailed study of morphology and macroscopic assessment of temper types. 

have been analysed. This sampling strategy has proved particularly useful 

by previous workers (Kidder 1938, Shepard 1988), as rims are 

representative of discrete vessel types. 
An important aspect of ceramic studies is the identification of 

exotic fabrics. Often such fabrics are poorly represented and thus 

probabilistic sampling risks failure in identifying them (Shepard 1888, 

Bronson 1878,. Peacock 1884). In view of this, subsequent to sorting all 

sherds Into morphologioal and decorative classes. judgemental sampling 

was undertaken. This involved briefly exammmg each bodysherd for 

variations in fabric and form in hand specimen. 

With a view to providing sufficient background data to allow 

r_egional comparisons, fabrics from the Pa Mong region (Bayard 1880). Non 

Hong Chik (Bayard 1977), Kok Charoen (Watson "' 11/. n.d.), Non Chai 

(Rutrlin 1979, Pis.it and Bayard 1883), Ban . Chiang Hlan (Chantaratiyakarn 

page 590), Non Khao Noi and Ban Muang Pruk (Wichakana page 223),. Roi Et 

(Higham 1977), and Phimai (Welsh 1983, 1884) have been thin-sectioned and 

studied. The Pa Mong and Non Hong Chik material was judgementally 

sampled by Bayard (pers. comm.). Fabrics 1-5 of Watson's Khok Charoen 

material were kindly made available by Dr I. Frees~one. Samples of pottery 

from the Phimai region were provided by David Welch. The Non Chai 

material represents Rutnin's (1979) various .temper classes, simil.arly Higham"s 

(1977) temper classes from Roi Et Province sites and finally Wiohakana's 

and Chantaratayakarn's (1984) rim/temper classes have been analysed. 

DEFINITION OF SAKON NAKHON BASIN CERAMIC TRADITIONS: 

PRELIMINARY CONSIDERATIONS 

Any study of ceramics is cruoially conoerned with the geologioal 

setting within which the industry is contained, and from which it derives 

suitable raw materials. Where outcrops or deposits of mineralogically 

distinctive source rooks occur, the recognition of discrete potting clay 

species is frequently possible using standard petrographic techniques, 

provided the geology of the study area is known (Peacock 1970). 

Unfortunately, distinctive parent rock outcrops are often lacking, 

apart from a few small and scattered exceptions, within the Khorat Plateau. 

Both the Sakon Nakhon and Khorat basins contain Mesozoic sedimentary 

rocks extensively overlain by mainly alluvial and colluvial sediments (Cruijs 

1978). In addition, detailed small scale geological maps are not available 

for much of the study area,. although this situation is currently receiving 

attention. 
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Definition 

The Khorat Plateau comprises an area of about 170.000 krna 

bounded to the north and much of the east by the Mekong Riv:~d ~ 
15-1). Its western. southern . and southeastern na~ural boundartea Ct19 

f d b st-p outward facing escarpments of uplifted Meaozoi tre 
orme Y l b" t· o str 

Bordering the western perimeter are comp ex com 1na ions of Sed· tt1• 

igneous and metamorphic formations whic_h t~gether comprise the ~t1ry, 

Highlands. Except for principally Pal~ozo1c high t_errace remnant ig.:tr•l 
gravels of resistant overbank deposits and Tertiary and/or Quater 0ua 
basalts which occur mainly near the southern plateau edge. there are"'ry 

igneous rocks within the plateau. The Phu Phan Hills which aeparat no 
Sakon Nakhon and Khorat basins consist of fold_ed Mesoz~ic sed~t!he 

rocks of the Phra Wlhan and Phu Kradung formations (CruiJs 1878). T~ 

include distinctive mineral assemblages. 
Stream. patterns are dir~cted principally to the ea_st._ and the 11\ajor 

Khorat Basin is entirely draaned by the Mun and Ch, nvers and their 

numerous tributaries. Both these rivers originate in the western hill 

zones. The smaller northern Sakon Nakhon Basin is principally drained b~ 

the Songkhram and its tributaries northeastwards into the Mekong. The 

Songkhram originates in the Phu Phan Hills. 

Thus this huge plateau is composed almost entirely of sedimentary 

strata and the associated potting clays often contain common mineril 

suites which are undiagnostic under standard petrographic mineral 

parageneais procedures (Vincent 1884). These assemblages require methods 

designed specifically to resolve sedimentological sourcing questions su~h 

as textural (Peacock 1871,. Streeten 1982) or heavy mineral analysis 

(Peacock 1887. 1970, 1973. Williams 1977). 

Textural analysis (Blatt 111 11/. 1980) probably holds the best 

potential for the characterisation of Sakon Nakhon Basin clays not already 

distinguishable using standard thin-section analysis because little 

mineralogically differentiated terrigenous sedimentary material is likely due 

to the draining pattern discussed. This approach has not been undertaken 

to date because it was decided in the first instance to provide an 

overview of as many Khorat sites as possible in order to assess the 

suitability of the various analytical techniques currently available. . 

Heavy mineral analysis is not favoured at this stage tor sourcri9 

terrigenous elastic sediments in view of postulated major changes in the 

course of the Mekong River during the Pleistocene (Cruijs 1978) which ma~ 
have effected differential sorting of heavy mineral assemblages with respeck 

to geographic zones. So that rather than distance from parent r~c, 

90'.'rce. gi~en the present drainage configuration. the current strengt~,1 

maJor ancient river course would be reflected in the heavy ,re 

d~tributions. Further.. the effects of tropical weathering conditions 1.,,.­

known to cause differe'!_tial destruction of heavy minerals aocordin~ !:y th' 

provenance and reoyolmg history (Blatt ~, 11/. 1880:285-88). F~ 0te-' 

meth0d is excessively laborious without necessarily providing t,,efl 

conol~sions, particularly where two differently sourced clays have 

combined (Williams and Jenkins 1878). di9tinoti:! 

9 
. The above discussion is not meant to imply that a9 "'" 

edmentary deposits are non-existent within the Khorat Plateau .. se""'1 

results of an earlier analysis of modern clay sources have s11own_ phio•111 

0
(Vf in the Sakon Nakhon Basin ~lays are distinguishable petrogr• 

cent 188•>-
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In a sense the Khorat Plateau represents a textbook example of 

geological processes where tectontsm has transformed a large 

subcontinental Mesozoic limnlc and par■Uc sedimentary basin into a post 

Mesozoic terrestrial structure (Cruljs 1978). These developments have 

produced a geologically homogeneous and therefore . discrete region, such 

that ceranc fabrics derived from clays of exotic structures clearly stand 

out against the internally produced ceramics. Hence fabrics originating in 

the Phu Phan Hills, the western margins, and the Central Highlands Igneous 

and metamorphic zones ■re miner■loglcally clearly distinctive. . Given the 

exceptions mentioned above, due to., the principally unidirectional nature of 

the internal drainage_ patterns, gradation■l changes in the clay mineralogical 

inclusions should be apparent. downstream from the source rook outcrops. 

with Increasing quantities of igneous, metamorphic and sedimentary (e.g. 

limestone) Inclusions, of a terrigenous nature, becoming evident the further 

west towards the Central Highlands the clays are quarried. 

CERAMIC ANALYSIS 

Material from three sites located within 15 km of each other . and 

adjacent. to the headwaters of the Songhkram River will be considered first. 

As with all the following data, particular emphasis is placed on the 

identification an~ definition of tempering substances deliberately added to 

the various fabrics Involved. Results of raw clay determinations and 

firing temperature asessments are detailed along with . manufacturing 

techniques. 
-

The results set out below are almost entirety derived from the 

examination of thin sections under a petrographic microscope. X-ray 

diffraction and electron microprobe data represent initial treatments 

designed to clarify specific problems identified during optical petrographic 

examinations. Scanning electron microscope examinations combined with 

petrographic analysis has provided firing temperature data. 

BAN NA or BURIAL . POTTERY 

This section will discuss the Ban Na Di burial fabrics and their 

relationship to the ceramic technology displayed in the burial vessels 

themsejves. Local and exotic wares are distinguished by their fabric, form 

and ·method of manufacture. Correlations between vessel types and burial 

phases are examined, while individual burial assemblages are discussed in 

terms of the range and quantity of the different pottery types associated 

with them. The phase two burial urns are briefly considered and 

contrasted with earlier mortuary phase ceramics. 

Preliminary thin-section analysis of burial vessels and 1, Sakon 

Nakhon Basin potting clays have shown that clay from Hong Kham Din (fig 

15-2), c. 8 km SW of Ban Na Di, is mineralogically comparable to that 

comprising 7011 of the assemblage. These appear to be local wares 

(Vincent 198'). The mineralogy displayed by both raw clays and 

postulated local wares is not generally distinctive, with various quartz 

varieties, including occasional chert, potassium feldspar and terruginous 

inclusions dominating accessory minerals such as epidote, detrital micas 

and various heavy minerals including zircon and tourmaline~ Plant 

phytollths and microcrystalline rounded medium to coarse silt sized almost 

completely isotropic grains which were initially categorised as oollophane 

are also evident. Given the total geological setting, such mineralogical 
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assemblages are prediotable. 
- - - TableiS-2 summar izes t he distribu tion . and prominent oharacteriati 
of the potting clay s sampled from quarrees currently or recenu 0a 
production. Expanded petrographic . descrip!ion~ are given . in table 1~_1 In 
Two prominent fea tures which provide distinctive petrological groW'lds 5• 
associating the postulated local wa_res with Nong f<!'am Din clay are ::: 
micaceous birefringence of the matrex (Shepard 1988.30), and the presen 
of fresh-water sponge spicules in varying quantities in Sakon Nakhon a.: 
clays. A p art from Nong Kham Din, only the Nong I Laeng source, c. 44 
km distant . contains spicules in sufficient abundance to be comparable t 
local ware fabrics. This clay is distinctly silty however and thus lack 

0 

the micaceous optical characteristics displayed by the burial fabrics. 
11 

TABLE 15-2 

Modern Northeast Thai potting clays: characteristics and distance 
from Ban Na Di 

Site no. Site km fran 
Ban Na Di 

Mi caceous Si l ty Sot t Sponge 
Spicules 

1 Ban Khan 0 15 X rare 
2 Ban Pluai 40 X X rare 
3 Ban Nong Than 44 X none 
4 Nang Ho i Khan 50 X several 
5 nr. Ban Khan O 17 X X fr1191'1"'tary 
8 Nong Sung (nr~> 

Ban Pang Ngu) 8 X X rare 
1 Ban Nong Phai 25 X few 
8 Ban Mlang 

(Hua Din) 14- X none 
9 Ban Thun 42 X several 

10 Nang Kham Din 6 X nuwerous 
11 Ban Lao Suan 

Kluai 9 X few 
12 Nong I Laeng 44 X at,oodant 
13 Ban Na Di 

(Huai Wang Duan Ha) 0 X few 
14 Ban Na Di 

(Nong Haeo) 0 X none 

The ge l · l . · oule 
. . . 0 ogica paragenes1s of the micaceous clay/sponge 9 P' f 

aaaoc1abon 1s of ·d d·t· n ° 
pr . conaa erable importance The deliberate ad 1 •0 r 

ev1oualy burn d d • tefllPe 
has b e an crushed fresh-water sponges into clay as . al 

oontex~:n (~~::rted in S~ut~ American ethnographic and archaeol:~:,,t 
assessment of :' 1911, L•nn.e 1825~ 1865, Serrano 1850). In 8 

: 110~, 
Selkirk and Ad e use of macrofosmls for archaeological reconstru . ule 

amaon (1882:187-210), infer that fresh-water sponge 9 P
10 
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skeletal members (megascleres). found in 2000-year-old pottery associated 

with Sudanese White Nile sites, represent purposely crushed sponges added 

as temper. The abundance of these microfossils and the excellent 

preservation of minute organic details are held to support this hypothesis. 

Natural deposition processes appear to be responsible for the 

occasionally abundant distributions of spicules in Sakon Nakhon Basin clay 

beds. Harrison (pers. comm.) has identified these spicules as Ephydalia 

11111.YM, and notes that this species is presently found throughout the 

region. Cruijs (1978:12) reports that Quaternar~ alluvial, cclluvial and 

residual deposits blanket the two major structural Khorat basins. 

Post major epeirogenic sedimentation processes appear to originate in 

the Pliocene or Plio-Pleiatocene (Cruija op cil :10). Thus no immediate 

geological restrictions are placed on the antiquity of the spicule 

depositions. T,wo salient points of interest are noteworthy . in this respect; 

first the deposition distributions do not appear to coincide with recent 

l■cuatrine environments (fig 15-2) and secondly spicules of the genus ■re 

known from Miocene and Holocene contexts near and within Lake Baikal. 

At Nong Hoi Khan three separate samples. each over 20 m apart. indicate 

no intra-site quantitative variation in spicule distribution. 

•2 
/i_ 

: ::'... ./~ , :: :~k' 
·· · · ·I (,:, ~ :: :: ::~ 

(~1 ·· ,; ,1 ,~~~t1si~~~J0 
~::) ~~ ~ ~;,; ··: : :: : : :::: ·.: :: : :·. ::·.::::: : 

17°15" 

. -...._/v l 1'--Cl..,._,rn:,.. f · ... ) ~ -- ' r. ... ... .. ... .. .... ...... .. . . 

\) (1l~ vb t~J J~},t)}!!Jiiiii!H1Jllli 
17° L.=22S2~~~~:2l.-r-- L---- --::!'=:----..._--1~0.,.,::30::-.--

1030 103°15" ;r 

102°45" 

FIGURE 15-2 

The location of modern pottery clay sources in the SakonH ~•:~on :•sin: 1. 

Ban Kham O 2 Ban Pluai 3. Ban Nong Than 4. Nong 01 an . • near 

Ban Kham O 6_ • Nong sung (near Ban Pang Ngu) ! . Ban Nong Ph
5
a~ 8. Ban_ 

M 
. B Thum 10 Nong Kham Din 11. Ban Lao uan Klua1 

uang (Hua Din) 9. an • B N o· (N 

12 3 B Na Di (Huai Wang Duan Ha) 14. an a I ong 
• Nong I Laeng • an 

Haeo). 

- 657 -



anal y s is of san Na DI bur ial pott~ry 
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Infer that spicule deposition in th911e 

It seem• reasonable to taoustrtne sedimentation s>rooea Pott._9 

olay• reMIII• trom ongo:!atton. No data are pr1tt1ent1y .~ 01 

considerable antiquity and • however given the climatic regime re il1b11 

r egarding eedlmltfl tatlon rates,tterns and associated topographi~ t 8'1lt1111 

erosion and sedimentationaa::strlne' sedimentation rates. except f:•:u,._ 

(Moorman ,, 1 /. 198~ 67), ill likely to have been slow. ''a, 

lakes (Dunbar "' 1 '-
1 h t the presence of sponge spioutea in 

ThuS It follows t faf_ ..-t cause to Infer that they were deUb •nolent 

I ill not Ml ,o..... f ii i I er1te1 

ceramics a one, 9 
Because these oss sp cu es are Bili Y 

added fM tempering pur~=-f~otion of the usually· ubiquitous potting 
0

• 0 "8 

however, theY _perform t This strongly suggests that clays oont~Y 

non-plas tic - t.e. quar ~;cted for because such material was SUit 9 

fossil spi':utes we;; U:,~te non-plastics crucial to suitable potting 0
~bly 

endo':d = ~oros:opio size, it is highly unlikely that ~lection :.:· 

Due Ta..- 1...__ suitability of these clays was probably dtscovered b 

deUberate. '"""" •-

Y 

chano;:he ten burial context fabrics initially identified can be conveniently 

divided into three groups. 

Ci) grog tempered 

(i) rice tempered 
(ii) sandy fabrics occasionally containing relatively 

manor amounts of grog. 

Fabrics 1. 2, 3 and , all contain grog in varying amowitt 

morphologically similar to that shown in fig 15-3a. All four fabrics 

display the distinctive micaceous birefringence. The only quaUtative 

mineralogical variation exhibited is the occasionally poor spicule 

representation in fabric 3., and increase in sand-sized non-plastics., which 

are mainly quartz and potassium feldspar. Only seven vessels contlil 

fabric 3., six are large form , mould-made "water jars" Cfigs 5-14 to 

5-21. pages 323-330). A total of 29 such vessels were recovered from 

the early burial phases (mortuary phases 1b. 1c., or in the case of pot 12•, 

the equivalent of. occupation level 7. . The rema,nang form , vessels 

oomprtse either fa bric 1 or 2. A single form 1• vessel., also mould-made, 

contains fabric 3. In terms of form. surface finish and colour. Uttle 

variation is discernable. Notably all 30 are mould-made. UntK detailed 

textural analysis is completed the mineralogical association of fabric 3 

cannot be positively determined. however its characteristics are consistent 

either with a different Sakon Nakhon clay source to the fabrics 1, 2 and •• 

or with local clay preparation variations in the form of blending Ban NI DI 

clay with Hong Kham Din material. Such an economic response to the 

transportation of suitable potting clay is known ethnographically (SheP•rd 

1s,2. 1985., 1888, Lauer 1971). 

Set out below in table 15-3 are the results of shrinkage t~ts 

unde~taken on prepared clay bisques following standard modern pottl1! 

r,:ot,ce ,n °rder to assess the likely firing behaviour of unknown ol~Y y 

samples marked with •n asterisk were collected from verified O :a,, 

::-:,.but ~accompanied by • potter as in all other cases. Signifio:0111 

sites t ~s displayed the least shrinkage. Samples 13 and 1• are er•' 

decad a an . Na Di Identified by the headman as utilised t,rieflY se" 

es previously. 
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The samples displaying the least shrinkage are notabl y sa d . 

lit tle plasticity probably due to a disproportionate quantity of no" Yl wi! h 

· I . n-p astio 

material to cl~y m1'!erals. n modern potting terminology they would be 

described as short • It should be no_ted that while non-plastic inclusions 

serve to reduce shrinkage. by coarsening and opening the textur f the 

fabric they allow the more rapid escape of gases. they may ala: 
0 

k 

the clay by reducing the proportion of clay minerals. Thus the am weat e~ 

non-plastic material any particular clay may accommodate is limited. oun ° 

TABLE 15-3 

Shrinkage tests on modern Potting clay from Sakon 

Nakhon Basin and Middle Chi (no. 16) sources 

site test one test two test three 

800- C 900- C 1000- C 

dry fired dry fired dry fired 

1 90.5 90.0 90.0 89.5 90.0 88.0 

2 90.5 90.0 90.5 90.0 90.0 89.0 

3 90.0 90.0 90.0 90.0 88 . 5 88.0 

4 90.0 89.5 90.0 89.0 90.0 87.0 

5 93.0 93.0 93.0 93.0 92.5 92.0 

6 91.0 90.0 91.5 90 ~0 91.5 90.0 

1 92.0 90.0 92.5 92.0 90.0 88.5 

8 98.0 98.0 98.5 98.5 98.5 98.5* 

9 90.5 90.0 90.0 90.0 90.0 90.0 

10 90.0 81.0 90.0 89.0 90.0 88.5 

11 97.0 97.0 96.5 98.5 98.0 98.0* 

12 91.0 90.0 .92.5 91.5 92.0 89.5 

13 94.5 93.5 96.0 95.0 94.5 e•.5* 

1' 97.0 97.0 97.0 96.5 96.0 96.0* 

18 89.0 88.5 89.0 88.0 89.0 88.0 

1. All firings are in an oxidizing atmosphere 

·2. Site 16 clay measured 95 nm at the leatherhard stage 

3. All bisques measured 100 nm when plastic 

The shrinkage tests do not disqualify any of the clays as suitable 

for potting. The high proportion of non-plastics in the "short" clays alone 

does not render them unsuitable. however a lack of sufficient suitable clay 

minerals would be critical to the provision of adequate cohesiveness. It is 

highly likely that these clays would not fire well given their natural 

composition without some form of preparation. The normal modern potting 

tectveological practice is to blend a .. plastic" (i.e. high in suitable clay 

minerals) clay with the "short" clay (Hamer 1975:284). 

The form 1a vessel constructed with fabric 3 material features a 

large almost vertical shrinkage crack extending from the rim to beyond 

the equatorial mould join. almost to the base (fig 16-4). One potential 
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1 the addition of excessive quantities 
cause tor auoh a phenomenon _sther as pure temper or through lnco Of 

. in material e1 • 8) rreot non-plastic temper 9 . .. lays (Hamer 1975. 7 • 
.. t'" d "'plastic c • blending of shor_ a~ call equivalent to fabnc . 1. but rice huaat 

Fabric 2 Is mineralogi Y 
9 

of the former fabric. In addition 
· lb l on the gro . to impressions are vis e . fabric 4 included abundant organec temper1n 

the fabric 2 character i9tics. hU k and straw; only two vessels v, 9• 
probably composed o f r~ce s ere 
constructed with this materaa~

5
_4) are the various fabrics associated Vfith 

Set out below (tab~e d cribed as goblets (figs 5-28 to 33). Thia 
forms 14a. b and . 0

• an ens:~•s fruit stands ( .. ,ou-_ Sttrensen 1987:7&)· 
form correlates with Stir (1988•304) and Bayard•s type 4b footed bowt~ 
watson•s pedestal bowls • 
(1977:87). 

TABLE 16-4 

The relationship between goblet forms and fabric at Ban Na Di 

Fabric Form 14a 14b 14c 

1 1 2 
(bases only) 

2 3 18 1 

4 2 

7(?) 1 

10 1 

n vessels 4 22 3 

1b white the Form 1Aa vessels belong to burial phases 1a and early d 10 
14b forms are generally later, being found only in phases 1b an bOWfl!I 
(table 8-1. page 418). All 14a and 14b vessels have mould-ma~ e ,_.­
and all bowl fabrics except vessel 40 (a 14a variety), display r:ttere,,t. 
impressions. Two of the form 14c vessel fabrics are clearly_ pe,O"l1 
Vessel 48 contains heavy rice husk tempering in a matrix featuran9 ,se ,Ill 
t~ moder~tely sorted, angular to subrounded, medium _ sand ~0 . ::r~ .,,.-' 
mzed grains of probab~y arkose composition; along With _ a fflinl8 9itiofl to 
(pot 84) it represents fabric 10. Vessel 47 is similar "' com~ all otflll' 
fabric 7 vessel 82. No plagioclase feldspar is evid~t, but "'coloU' ,re 
respects the fabric is equivalent. Surface finish detmls • nd 

similarly compatible. Neither vessel is mould-made. p of di' 
Combined tot ala for fabrics 1. 2 and 4 amount to 72• tort" (i.,. 

assemblage, and if fa bric 3 is included 77 .371'. In terms offc,UI' t•tlflG9 
shape, aurf~oe tr~atment and colour) all vessels containing the ,tr~ 
are compatible with a single ceramic tradition. What furthef' r ,,_,,,,,. 
thia homogeneity is the method of forming the lower heffliSphere 

0 
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to large sized bowls on a mould. Excluding miniatures (forms 9 and 15, 

figs 5-23 and 5-35 pp 332 and 3,'4). of the a, local fabric vessels 

sufficiently complete to allow diagnosis 78 (90.,811) are unequivocally 

mould-made. Further study is required to ensure the remainder are 

moulded and not modelled using slabs then coils in association with paddle 

and anvil finishing. 
Ethnographic data are available for a moulding technique which 

would satisfy the evidence displayed in the Ban Na Di burial vessels, of 

which pot 35 (fig 16-4) is a typical example. Foster (1980:205-214) 

describes the technique employed by potters at Acatlan, Mexico, where 

pottery moulds over which several forms are shaped. are vessels 

constructed robustly enough to withstand the strains generated in the 

manufacturing process. These moulds are essentially vessels thicker and 

heavier than normal. and feature striated exterior sufaces. One mould may 

serve as the base for several different final products. This parallels the 

tradition at Ban Na Di where spherical bowls (forms 1, 2, 3 and 4 for 

example) and goblets (form 14a. b and o) are all mould-made, of similar 

shape and size (compare pots 25 and 48 for example: figs 15-3e and 

15-29c, pages 312 and 338). 

The method involves kneading a previously mixed quantity of clay 

into a flat pancake on a mat. and then placing it over the bottom of an 

upturned mould. The sheet of clay is patted with an anvil until uniform. 

trinvned and removed, thus forming the lower hat f of a pot. The upper 

portion of the vessel is completed when the moulded section is 

sufficiently dry to support further material. As Foster pointed out, 

fragments of broken moulds in archaeological contexts would probably be 

overlooked due to their similarity with actual vessels. Their thickness and 

density may be characteristic however. and several sherds 10-12 mm thick 

with dense fabric were recovered at Ban Na Di from the earlier burial phase 

levels although not actually associated with the interments. 

The remaining early burial phase vessels comprise fabrics either 

clearly distinctive mineralogically. or unusual and associated with highly 

distinctive forms. In either case · they are distinct from the local wares 

set out above although some may share the moulded base technique. 

As fig 5-25. p 334 shows. the sole fabric 6 vessel (pot 122). is 

morphologically unique. Surface erosion precludes assessment of the 

exterior surface, but the interior is smooth with minute striations consistent 

with scraping to produce an even finish. 

"Om Kaeo" ware is represented in the Ban Na Di burial phases by 

the forms illustrated in figs 5-22 (page 331). The precise definition of 

this ware is both ceramically equivocal and of considerable importance for 

delineating relative chronologies. Fabric 8 characterises the forms 

documented here. but in the light of preliminary examination of a range of 

sherds displaying design details comparable to those previously published 

(Gorman and Pisit 1978, Preecha and Pukajorn 1978, White 1982) for Om 

Kaeo ware at least two further clearly different fabrics are evident. and 

possibly more. Temper types recognised include grog, rice and either 

sand or none. Close examination of design detail and surface finish 

support the discreteness of these varieties. 

The form 8 specimens may not be the only vessels wtHch comprise 

fabric 8, and three further pots are provisionally grouped in this fabric 

class. Detailed textural and/or elemental analysis of non-plastics is 

required to clarify their status. Prior to considering these latter vessels 
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further an outline of form 8 pots is necessary. Each is large. with thin 
walls (3 mm to 5 .5 mm). and a sharp carination at the inferred equat 
The rims are distinctive (see fig .t-3. page 285 rim US 28). everted 

811
°'· 

downward■ inclined. A thin red. probably painted. line ciroum~oribea tt! 
outermost rim top. (Munsell:1OR/3/ .t). It measures ~ to 5 lllfn an diameter 
Interior surfaces are smooth with_ gene~ally cont1nUous fine horizontet 
striations suggestive of vessel rotation dur1ng construction. 

Apart from occasional small fire ~louds to the upper edge of the 
rims and carination extremities. the vessels are f':'lly oxidised throughout. 
Thia suggests they were fired white standing upright. in contrast With •n 
inferred traditional practice at Ban Na Di of firing pots upside down. Thia 
latter firing method is reflected in the c~n9!9tentty. ~nd often completely, 
reduced vessel interiors as opposed to pr1nc1pally oxidised exteriors. 

Meticulous attention was attached to both the uniformity of shape 
and the intricacy of surface finish and design of this Om Kaeo ware. The 
final result consisted of a series of parallel incised lines curvilinearly 
deployed on a plain background to form complex patterns that depict 1 
three dimensional configuration. Close inspection of pot 109 reveals that 
the three dimensional depictions. where they bend at points nearest the rim. 
are shown describing the reverse direction to those on pot 97. 

FIGURE 15-5 

of 
An "Om Kaeo"' sherd from Ban Na Di level 5, showing the technique 

cord-marking • . slipping -and "incising the exterior surface 

F 16 5 aint(?) 19 - demonstrates the six incised lines and the red P ·er, 
infill between alternative pairs of white (Munsell. SY/8/1) painted lind Wfhl 

0 
together created the three dimensional effect. The illustration •':,, :,~;!:-: _i~sight Into both the manufacturing method and details of e~: , 

d 
f1n1Sh. As the background reveals. the vessel was shaped IVI _, 

cor -wrapped ddl . · tat•· f pa e. Overlyang the cord-marked surface ill • thin 111' 
o Pink (Munsell 5YR/8/3) or light grey (10YR/7 /2) smooth sliP. 
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application of this slip has partially obliterated the underlying cord-marks. 

The incised curvilinear design was applied after slipping. Unfortunately the 

bases of these three vessels are missing.. so further assessment of 

construction techniques Is not possible. However as table 16-5 below 

indicates, other postulated members of the fabric 8 group include one 

vessel that is mould-made. 

TABLE 16-5 

Ban Na Di: the manufacturing techniques of "'Om Kaeo"' vessels 

Pot form nanufaoturing method 

21* 1o mould nade 

97 8 ? 
98 8 ? 

108* 3 not mould nade 

109 8 ? 
133 3 mould nade 

-lldenotes applique band present 

Pots 21 and 133 have finger pinched applique bands while 108 is 

tool indented, and displays a medallion. All three are cordmarked without 

slip or paint, while the first two appear to have been fired in an upright 

position. 
The complexity of "Om Kaeo" ware places it beyond the scope of 

this paper, but several points of interest can be noted. Shepard (1988:338) 

lists individual inventiveness and originality, scarcity of essential materials 

such as pigment or slip, special purpose production, for example ritual or 

mortuary furniture for the ruling hierarchy, and finally "a period of first 

appearance or imminent disappearance of a type•, as factors in the 

scarcity of particular ware types. Conversely however, the imitation of 

popular forms and designs over relatively dispersed potting areas is well 

documented (Shepard 1938, 19,2). Preliminary analysis of over 30 

thin-sections indicates the latter phenomenon is evident with respect to 

the •0m Kaeo• ware sherds recovered from occupational contexts at Ban 

Na Di. Further work on this important ware is currently under way and a 

more detailed report is intended at a tater date, although the mineralogy 

of three occupation level thin-sections and one mortuary phase 1c vessel 

are discussed below along with examples of the occupation level fabrics. 

In terms of form and fabric (fabric 7), the exotic nature of vessel 

62 (fig 5-• page 313) · is clear. In addition to its distinctive igneous 

mineralogy, surface finish features are non-local. These include narrow, 

low-angled helix twist cord marks, and tow applied angle of inclination. 

A series of 17 red dots about 10 mm in diameter, 15 to 36 mm apart, 

circumscribe the upper body margin. In addition, a red line (10R/ ,, •> 
circumscribes the extreme rim edge. The vessel is not mould made. Pot 

8• (fig 6-5 page 31•> also contains fabri~ 7, but contrasts with 82 in that 

it is completely reduced throughout (2.5 YR/2.5/0). Cordmarks extend 

almost to the upper rim edge. The rim appears modelled as an extension 

of the watts in a single construction operation. Both the cord diameter 
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. 1 f appUcatlon are similar to pot 82. Pot ea (t· ((0.16mm) • nd ang e ; eel y to match the form of 82. Neither fa~! 6--e, page 316) appear• c O 
ompatlble with this vessel. l'lo, torm detail howevefr • are- ecl 83 Is too ally derived. Variations betwe The f abric o v es... 

en Pat 82 and 93 are as follows: 

TABLE 16-8 

"'
. oonstruotion and finish between pots 82 and 83 

The differences 

POI' 82 

Rim constructed as cont inu1111 
of vessel Nill. 

-Z- twist oord marks -
hel i x angle 35• 
di ... ter 0.75 nm 

red painted design 

-1 t thickness 3 nm (av.) 

exterior Nill oolour 2.5YR/6.5/4 

flOT 83 

Rim attaohed separately to \Jpper 
._.11 surface. 

...Z ... twist oord marks - het ix angle 
499, diameter 1.2 nm 

no painted design 

5 nm (av.) 

7.SYR/8/4 

Vessel 83 is seen as a likely local imitation of the exotic ware. They are stratigraphically contemporaneous forming part of the burial 29 funerary assemblage. Vessel 84 is earlier and associated with burial 50. l Two fully oxidised extremely thin-walled (2 to 2.5 mm> vesse ~ contain fabric 8. Pot 94 (fig 6-21. page 330), is slightly small~r than_ ids 85. In addition to the red (1OR/3/3 and 1OR/3/8) probably pa.,ted 1• 
1 ~overing the lower S of each vessel, a broad (12-15 mm) band to the ::t. lfflfflediately below the rim and a 8 mm line at the rim edge are evi 

1
.,,. Pot 94 also features a vertically deployed oval dot with 8x5 mm dia~ablY The body colour (&Y/8/4) is pale yellow. Either vessel would comtor -,,re satisfy Bernard Leach's (1976) criteria as masterpieces. These ve999l 9 tterr'9 not mould made. Interior surfaces and the overall fracture pa bS or euggest a paddle and anvil construction, using a aeries of circular 918 

~~ 
. -The single example of f abrlc 9 is a form 8 -burial vessel 13~

8
catrie this vessel, the complexities of the ... Om Kaeo... ware problem inlted Immediately obvious. Thia body fragment resembles the sharply ~~r -'1it8 large vessels found at Ban Chiang, according to Kijngam c1ea4:1.te

19 
_,_c,11, <1&82:31-32), has described theae vessels as white oarinated po "8~ due to • poaaible standard baa~ size and shape. she suggests rn:: ~ been mould made. Two types of oarinated ware are associated eafll to scatter a~ts over Middle Period burials by White (1984a:-~>. •a er 
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whitish variety. and a peach to buff variety with painted and incised 

designs on the shoulder (a late variant of '"Om Kaeo" type pottery)'". 

These contrast with the small to medium-sized globular oordmarked pots 

occaatonally displaying incised and painted shoulder designs whioh are an 

early variant of the so- called '"Om Kaeo" type. These latter vessels are 

derived from the upper part of the Early Period at Ban Chiang (White 

1884a:20 op. ci/J. 
Pot 131 at Ban Na Di is similar to the "cream to whitish" carinated 

vessels of Ban Chiang Middle Period date cited above. It contains fabric 

9. The fabric 9 of this form 8 vessel contains sub-rounded to rounded 

pellets of coarse sand to granule dimension which appear isotropic or 

partially isotropic when viewed under crossed nichols in the petrographic 

microscope. In plane polarized light these pellets often completely merge 

with the surrounding fabric matrix. In many instances the pellets contain 

abundant non-plastic material. often fresh water sponge spicules. Initially. 

due to the observed concentrations of non-plastics. particularly sponge 

spicules in these pellets. a selective process such as termite activity was 

conatdered potentially responsible. Thin-sections of Bayard's Pa Mong 

survey termite mound fabrics threw doubt on this inference (Bayard 1980). 

An alternative possibility is that the pellets represent fragments of 

prepared · temper. that is grog prepared as crushed and sieved pre-fired 

clay balls as described by Solheim ( op. ci/J. 

Compelling · evidence • that the isotropic pellets represent sieved grog 

fragments derives from the examination of a larger sample of thin-sections 

with pellet inclusions. Whereas in the initial sections. which included 

vessel 131 from Ban Na Di, the pellets . invariably featured abtmdant 

non-plastic inclusions. further sampling revealed several fabrics with 

pellets containing varying amounts of non-plastics. Even where 

non-plastic inclusions are entirely absent however. the n,otropic 

characteristics are maintained. Thus in plane polarized light no 

morphological nor textural variation is discernable between the area 

ocoupied by these pellets and the surrounding matrix. Yet in crossed 

polarized light the pellets are prominent,. . with clearly defined boundaries. 

Their isotropic characteristics. which vary from almost complete to 

moderately birefringent, may result from the preferential orientation of 

clay-sized ((0.005mm) particles as artefacts of the prepared grog. When 

grog fragments are orientated within the thin section so that they are 

viewed parallel with the C crystallographic axis of the mineral constituents 

(i.e. the section is cut normal to the C axis). the isotropism .. or near 

isotropism is explained (Grim 1988:428-428). Williams 11/ al. 1982:321-324). 

This hypothesis would benefit from "crucial tests'". such as testing these 

prehistoric examples against modern fabrics of known composition and 

preparation. 
Fabric 10 is represented by pots 48 and 84 (figs 5-34 and 5-35,. 

pages 343-4). Abundant rice husks are combined with what appears to be 

a sand of arkose composition. The result is a friable fabric with a 

heavily reduced core. This fabric contrasts with the postulated local 

wares. 
The dispositions of mortuary vessels associated with individual initial 

mortuary phase graves are set out in table 15-7. Duplication of vessel 

types within any single clearly defined grave environment does not occur. 

Each member of each assemblage differs from any other member of the 

assemblage to which jf belongs (table 15-7). 
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TABLE 15-7 

b tween individual burials and both 

The associations • f and fabric 
vessel orm 

1 . t.br tuary phaN 1• 1• 

2. Bur ial no . 28 28
1 

3 . Pot no . 
4 5 

• · Form 1• 1a 

5. Fabri c 1 1 

1 ■ 1b 1b 1b 

28 12 12 12 

53 1~ 14 82 

14a 10 1c 4 

2 2 2 3 

1b 1b 1b 1b 1b 1b 

12 12 12 12 12 12 

84 87 95 119 120 38 

15 9 5 9 4 14b 

10 1 8 not1 3 2 

1b 1b 

TS15 TS15 
27 89 

1b 14b 
2 1 

1. 1b 1b 1b 1b 1b 1b 1b 1b 1b 1b 1b 1b 1b 1b 

2 . U U 14 14 15 15 15 19 19 19 19 ~ 19 19 

3. e1 1 31 1s 1r 12 41 24 49 88 93 1vv- 122 12e 

1b 
19 

130 
4 

1b 1b 1b 1b 1b 

38 38 38 38 38 

15 18 35 39 40 

1b 1a 1a 141 14 

• • 1 c 1 c 14b 4 1 C 1 C 14b 2 14b 15 9 4 12 4 

5 . 1 1 2 2 1 1 2 1 2 1 1 1 5 1 1 1 3 2 1 

1 . 1b 1b 1b 
1b 1c 1c 1c 1c 1c 

2. 37 37 31 
1b 1b 1b 1b 1b 1b 

31 21 21 50 50 50 

10 121 97 22 23 48 

1b 4 8 2 1o 14b 

1b 1b 
50 50 
84 90 
1b 9 

50 TS12 TS12 TS12 TS12 TS12 

128 28 29 30 51 73 

3. ee e1 r 
• · Ub 14b 1b 

18 1C 1C 2 148 148 

5. 2 4 1 1 3 8 1 1 2 7 1 1 1 8 2 2 2 

1. 1c 1o 1c 1c 1c 1c 

2. lS12 lS12 lS12 lS12 TS12 TS5 

3. 13 78 80 83 102 34 

•· ue 4 4 4 1e 2 

5 . 2 2 1 1 1 

1c 
TS5 

501 

148 
2 

1. 1c 1o 1c 1c 1c 1c 1c 1o 1o 1c 1.c 

2. 11 11 11 11 18 18 18 29 29 29 3 '1 

1o · 1o 

TS5 TS5 
55 58 

148 4 
2 1 

1c 1c 1c 1c 

TS8 TS8 TS8 TS8 

71 91 13,e 138 

14b 9 14b 4 

2 1 2 1 

1o 1c 1c 1c 1c 1c 1c 1c 

31 31 31 31 32 32 32 32 

1c 1c 
18 18 
38 42 
10 141> 
2 2 

10 
32 

3. 38 42 80 86 98 99 127 82 83 70 43 134 133 79 7ft' 20 21 45 61 132 

•• 1c 14b 4 2 8 10 13 1a 1b 14b 14b 4 2 4 

5. 2 2 2 1 8 2 1 7 1 2 2 1 8 3 

1c 1c 1c 1c 1c 1c 1c 1c 1o 1o 1c 1c 1c 1c 

35 35 48 48 48 48 48 48 48 48 48 48 
1 . 
2 . 
3 . 

•• 
6 . 

Nee 
6 1 

48 48 

17 18 19 44 5gto 81 85 88 89 92 112 131 

2 1c 
I n.d. 2 1 

1 · 10 1c 1c 
2. 10/11 T67 TST 
3 • 48 103 104" 
• • 140 • 4 

6 . 10 1 1 

2 14c 4 
1 2 1 

1o · 1c 

TS3 TS3 
101 77 

1b 4 
1 2 

4 15 9 9 17 4 8 

2 1 1 not 1 1 1 9 

Notes to table 15-7 
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1 While pots • and 5 appear to share the same fabric and form, 

details of form differ. The shapes are distinct, and the interior surfaoe of 

ot • is smooth while pot 5 is cord-marked from the rim downwards 

p 2 Pots 13 and 1• differ in shape and surface finish. The interior of 

pot 13 is cord-marked below the equator, while pot 1• is smooth 

, throughout the interior. 

J Pot 8 displays a different exterior and interior surface finish to pot 

7. While 8 shows an abrupt change at the exterior equator from a random 

configuration to an entirely cord-marked upper half, pot 7 has 

criss-crossed cord-marking all over. The interior of vessel 8 is 

cord-marked to the equator and smooth above, while 7 is smooth all over. 

vessel 8 has 1.2 mm cord diameter, while 7 has 0.8 mm. 

4 Pots 11 and 12 were mould-made, but the former is thicker, has a 

different style of exterior cord-marking and a different style of applique 

band. 
' Pots 108 and 128 have quite distinct types of cord-marking. 

• Pot 9 has an applique band, but pot 10 does not. 

7 Pots 50 and 55 differ in shape and surface finish. 

1 Pots 71 and 137 differ in shape. 

• Note that the provenance of this vessel is uncertain. 

10 Pots 59 and 112 differ in shape in manner of cord-marking. 

11 Only fragments of each vessel survive. Their association with this 

burial is unclear. 
12 The following pot numbers have cord-marking applied with an "S" 

twist. All other cord-marking is "Z" twist: 29, 80, 102, 11, 12, •1 .. 23,. 

13 The pots 103,. 10• and 130 are incomplete, but they remain clearly 

different from any others in their burial assemblage. 

Donnan and Mackey (1978) encountered a similar phenomenon in the 

Mocha Valley,. Peru. In a detailed analysis of 103 burials representing ten 

periods spanning 3,500 years, no clear distinctions were observed in burial 

pactices for males and females · or children as opposed to adults. A 

marked period-consensus was apparent throughout the valley with respect 

to burial practices and grave assemblages, with no distinct areas practising 

a different burial type than others. This tradition extended over a very 

large geographical area in terms of any particular art style. While the 

sample does not include the highest status prestige burials for any period, 

and considerable variation in assemblages is reflected in the number and 

variety of grave go.ods, the highest quality material is not exclusively 

associated with elite burials, as defined by the sample. The number and 

variety of grave goods varied considerably from one period to another 

and between various burials in any given period. In selecting ceramic 

vessels for grave goods the general tendency was to use a variety of 

vessel forms rather than multiple examples of the same form. The larger 

the sample, the greater the probability that it would contain a more 

complete representation of the variety of forms available. 

In contrast to the Ban Na Di sample, which is very small, the Mocha 

Valley typology is based on form considerations alone. As table 15-7 

shows, while some forms are duplicated, variations either in fabric or 

manufacturing detail are discernable. A further point of interest is the 

close · correlation between fabric 2 and form 1•b "goblets". Clearly in the 

former instance each vessel can be considered a discrete type. In the 
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. of Ban Na Di burial pottery 

The petrographic anatysrs 

.. ·t may be possible, 1• "goblets , 1 • 

oase of form t mortuary ritual given a 

coherent group of types o Uow further asessment. 

the small sample does not a 

to relate these 
larger sample. ho aa 1 

'We"er 

NV.LS FROM LEVELS 8 AND 7 

CERAMIC A 

1 7 8 and 5 have been studied opr 

Ceramic anvils from leve set •below in table 15-8. realty, 

The levels 7 and 8 fabrics are II 

Table 15-8 

Ban Na Di: the relationships between levels 8 and 7 

anvils and fabric 

level fabric oat. mnt>er provenance 

7 1 1851 A2 37 

1 rice* 1850 M 35 

1 1 1,4'7 M 35 

1 1 780 A1 32 

1 1 1217 F8 10 

8 1 1238 A1/A2 25 

8 Grogf 883 A2 24 

8 Grog* 805 A2 23 

8 Grogf 558 A3 17 

•Non-local Ban Na Di fabrics 

Predictably, fabric 1 is well-represented in level 7. Neither the rice 

tempered sandy fabric in level 7 nor the grog fabrics of level 8 : 

clearly represented in the burial fabrics. Catalogue numbers 883 and 
1 

contain almost no spicules, while in 556 spicules are numero~ 
11 
° 

abundant. This latter anvil contains grog fragments that are mineralogies y 

distwiotive. 

MORTUARY PHASE 2 VESSELS 

. . 
h ~~ 

Five stratigraphicatty contemporaneous infant burial urns, eac 111d 

~n enclosing lid made up the mortuary phase two sample. one _urn totl 

;: lid (pot 116, fig 6-40 page 349) contains fabric 1. The remain"I! ti!' 

aels contain a petrographically distinct fabric not represented . IJ!d 

::;.~ter t':rial Ph~ses. Spicules are barely represented in this_ fabf';,,ur 

consist t rema,ning mineralogy of non-plastic inclusions 19 g e t/ld 

birefrln en with the regional geology, variations in the overall t,,ctur earli" 

burial 99::oe of the fabric matrix, compared with local wares of t~ pl-5~" 

inoluaio:a Hes, . are obvious. Accurate quantification of nofl .. t tfll 

awaits point-count" 
t ye tfll 

outstanding disttnctlv ing ~~d statistical treat~ , ,nelY 

. eness of the def1nmg fa bric characteristic, nl 
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Anal y!!liS o f mortuary phase 2 v essels 

morphology of the grog inc lusions a~d their invariable association with rice 

husks, provides ooequivocal characterusetlon date. 
It is necessary to review contemporary potting techniques in t he 

study area with a view to illuminating postulated anc ient practices. The 

relationship between clay and rice chaff to produce pre- fired grog has 

been outlined above following Solheim (1984). Field studies undertaken at 

Ban Kham o (table 15-2, clay source 1) confirmed that this general 

s y s tem is currently favoured in some Sakon Nakhon Basin production 

centres. At Ban Kham O female potters prepare, grog in the following 

manner . Raw clay is sun dried for one day. This causes extensive 

shrinkage fractures. The clay is then crushed and steeped in water for 

one day, then removed and when suitably plastic, mixed with rice chaff 

into balls averaging c. 10 om in diameter. and left to dry for two days 

in the shade. About 40 balls are then fired in rice straw on a raft of 

b amboo strips formed into a grating about 10 cm above ground level. 

Once fired, the balls can be stored until required. Then they are crushed 

in a wooden cylinder c. 1 m long by 40 cm in diameter. with a hardwood 

plunger c. 1.2 m long and 75x20 mm in section. Crushed ball temper 

(grog) is mixed with plastic raw clay to produce the final potting clay 

mixture. 
Modern Sakon Nakhon potters employ a variety of tempering 

techniques, apparently dictated by the tradition in which they were trained. 

Significantly at Ban Nong Phai (clay source 7), a specialist potting village 

where clay is stored for year-round use and only one plain type of pot is 

manufactured, the rice chaff tempered clay-ball grog is preferred over 

o ther tempering agents, in spite of readily available alternatives. Careful 

selection of suitable "sticky" (i.e. plastic) · clay. at this location entailed 

the expenditure of what appears at first glance unwarranted effort in order 

to avoid the uppermost 1 m or so of clay and use only the underlying 

material. Such strategies are well known to experienced potters and 

reflect the often localised and restricted extent of suitable potting clays. 

It is important to note that, despite the suitability of the raw clay 

for potting, the pe.ople of Ban Nong Phai ~ot only excavate to a depth of 

over a metre in procuring clay. but also add the clay-ball grog which in 

itself involves considerable processing. This clearly clearly illustrates the 

conservatism referred to above. The pre-fired grog temper tradition is 

widespread among modern potters in Northeast Thailand, and a vessel 

constructed from such material at Ban Pluai (clay source 2) has been 

thin-sectioned for petrographic comparison with prehistoric wares. 

Morphologically the grog fragments in Ban Pluai fabrics match those 

of the four phase 2 urns mentioned above. In addition, rice husks are 

associated with the grog. Both modern and ancient fabrics clearly 

employed the same tempering methods Cflg 15-3 b-c). This distinctive 

grog type has been identified in numerous wares extensive in geographic 

distribution and chronological scale. As a technique exclusivel y favoured 

in preference to locally readily available and suita~le alternatives, use of 

this tempering agent has the potential to illuminate important c ultural 

variables. Such entrenched technological conservatism allows f irm 

correlations between a ceramic tradition and its sociological adhesions. 

The implantation of this tempering method into ceramic fabrics that are 

mineralogically compatible with local geological parameters is prina ,ac• 
evidence of cultur al significance. 
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Analysis o f mortuary phase 2 v ess e ls 

Much of the distinctiveness of this grog is attached t 

morphology when v iewed In section either as hand specime 
O 

ita 

petrographic thin sections. Nomenclature drawn from geologically re~s or 

descriptive terminolo gy has enjoyed widespread favour among oera 
9

~111'\t 

reflecting the p ar allels between ceramic fabrics and various lithio 9"'
1019

t1 

Thus by anal ogy the morphology of these grog fragments 00;:
0 1e,. 

described as x enoblastic (Williams el al. 1982:438). Arcuat be 

corrugated faces (the l atter due to rice husk impressions). are c: 
11

1"1d 

either singly or in combination within a single fragment. The coinciden """
0

1"1 

overall morp hological Irregularity. curvilinear detail and poikllitic distrlb
0

~. 
01 

r esembl es. both morphologically and texturally. lithic mineral incl~I '
0

" 

o ften described as blebs. This term is adopted here. Set out below 
0

~
8 

table 15-9 are mortuary phase 2 burial urn ceramic characteristics "' 

related burial details. llfld 

TABLE 15-9 

Mor tuary phase 2 burial urns: details of fabric and grave goods 

Vessel deta i ls Burial details 

Pot Form Fabric Age Grave Goods Burial 

113 19 blebs 8 months iron knife 

113 lid blebs and rice 

114 19 blebs 1-2 yrs 3 bronze 5 

114 lid blebs bracelets 

115 19 blebs 7 months 1 bronze bracelet 

115 I id blebs 5 glass beads 8 

iron artefact 

116 20 fabric 1 6 months no grave goods 1 

116 lid fabric 1 

117 21 blebs damaged by posthole - 6 

117 lid blebs no data 

NOTES: 
The · t · ..... ooth 

·th ~n eriors of · all the above bleb-tempered vessels are ~·· 118 
w, a coating of red sli · pot 
and lid h P or paint. They were not mould-made. 3 

114 and 1~;e untr~ated surfaces and were probably mould-made. pots :ut 
d 

and lids feature unidirectional vertical exterior cordmark9, t 
cor -marks on pot 118 ·zoot• · 
Pot 117 h b are unidirectional and slant es• from the h0f1 ked 

then smo::h ad adly eroded exterior surface. the lid has been cord,n11r t,ed 

r ims, but po: 
118

°v:r. All_ bleb-tempered pots feature externally •
tt~: 1, 

an extension of th= a nm ~ttachment which overlies the vessel_ -:i9tif'lol 

fro m 113, 114 and 
115 

T~e nm morphology of pots 118 and 117 19 
5_39, 

which are practically identical (figs 5 - 37 to 
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Analysis of mortuary phase 2 vessels 

pp 3•8-8) in all respects. Significantly these latter vessels have rims 

apparently designed specifically to receive a lid; this contrasts with the 

everted rim of vessel 117 (fig 6-•1 page 350). 

Stratigraphically. mortuary phase 2 burials are contemporaneous. It 

·is difficult to explain the presence of a fabric 1 vessel In association with 

clearly different containers obviously designed to fulfil an Identical 

function. The extremely small sample seriously hampers the formulation of 

firm conclusions regarding this association. In spite of this limitation. 

comparisons drawn between the bleb-tempered vessels and pot 118 are 

unambiguous and Informative in the following respects. 

The undisturbed bleb-tempered burial urns include prestige grave 

goods. but burial 7 had no goods at all. Vessel 118. as with burial •• 5 

and 8 funerary urns is designed specifically for interment. This is clearly 

disclosed by the rim design which parallels the three bleb-tempered 

vessels. In comparison with the latter vessels pot 118 is inferior in 

quality of finish. lack of detail and overall robustness. Vessel 118 

resembles an inferior copy of the three bleb-tempered urns. 

The contradictory dichotomy between on the one hand clear ceramic 

affinities with the early burial phases, and on the other an absolute 

departure from the child burial customs associated with them is puzzling. 

In terms · of fabric and method of manufacture pot 118 cannot be grouped 

with its stratigraphic associates. nor they in terms of mortuary custom 

with their predecessors. Rim sherds sampled from non-burial contexts 

indicate a discontinuation of the early burial phase local wares and their 

substantial replacentent by bleb-tempered wares. Prior to examining the 

occupational level fabrics. the firing temperatures achieved during the 

early burial phases are assessed. 

FIRING TEMPERA TURES 

Ethnographic studies (Shepard 1968. Solheim 19M op. oil.. Bayard 

1977) allow insights into the parameters .Involved in ceramic technology 

as practiced by household or individual workshops employing relatively 

simple production methods. In assessing firing temperatures. information 

regarding the type and likely duration of firing is crucial. In this study 

two approaches. ethnographic and technological analysis. are combined 

with · the intention of framing a deductive model capable of bringing into 

focus the fundamental variables involved in the prehistoric firing methods. 

We commence with the need to qualify and quantify a range of 

critical variables that affect ceramic firing procedures and their final 

product. These include the nature of the vessel fabric prior to firing. the 

atmosphere throughout the firing sequence, and the length of firing. The 

manner in which vessels are fired (singly or in multiples) and the method 

of stacking also have some influence on the final results (Shepard 

1988:1,-75). 

At Ban Kham o. pots are fired on a bamboo raft packed with rice 

straw. The pots are placed upside down without straw in between and 

then covered with straw for firing. Fire clouds cover up to 10• of the 

exterior surface of most pots. The vessels display generally oxidised 

exterior surfaces and slightly reduced interiors. Raft f iring is currently 

commonplace in many Northeast Thai manufacturies, but firing duration 

varies from approximately two to five hours (Solheim and Bayard op. 
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ature of the Ban Na Di pottery 

fi r ing temper 

with generally oxidising atmospheres 

c;1J. an d possibly longer' b lat phase tooal wares at Ban • ... 

Turning to the early ur 
""8 Di I 

o ssible to inter with reasonable confidence that most were fired •u t ht 

P . ll idising atmosphere for the following reaa Paide 

down '" • generuta t Yblox tor assessment (miniatures and form 14 baona. Ot 

t he 85 vessels s a e • d . sea 
d) 1 8 24• are substantially oxidise over their entire . Ire 

exclude , i on Y f. • The outstanding firing-related feature "',ter10, 

and exter or sur ace.... 
t . o t1.-

remaining 91_ 7811 is that they have oxidised ex enor surfaces (aorne ~"' 

varying amounts of fire clouding but never greater than 10.) th 

substantially blackened 1hterior surfaces. A marked tendency towards Ind 

increased degree of blackening is noticeable towards the upper P0rt~" 

and rim interiors in many instances. This blackening could result fro: 

colloidal carbons contained in sooty . smoke and . trapped within the 

upturned pot during firing, thus penetratang_ t~ fa~ic pores and creating 

permanent •smudging' (Shepard 1988:88). Thl!!I 19 unlikely however. given 

generalised oxidising tiring atmosphere. Alternatively the atmosphere Wit~ 

the vessel could be reducing. 

Stacking particularly round based vess~ls upside_ do_wn on a firing 

raft reduces the risk of catastrophic toppling and anev1table breakage 

following the consumption of the supporting inflammable framework during 

the firing sequence. Total exclusion of oxidised atmosphere to interior 

surfaces is unUkety due to the irregular surface created during the firing 

sequence by the · burnt fuel, however the atmosphere inside the pot during 

firing ts likely to be reducing to some degree. Significantly in kiln firing 

where vessels are not placed directly on top of the fuel .. the danger -of 

toppling during firing is minimised, particularly where loading allows 

adequate support. Thus kiln firings of vessels stacked upright in an 

oxidising atmosphere could be expected to produce oxidised interior and 

exterior surfaces. 

Recorded temperatures for the type of raft firings outlined above 

are not presently available. Shepard (1968:78) records temperatures tor 

open firings of up to 940- C for dung fuels and notes that 1000' C is 

rarely attained in direct open-air firings. Lauer (1971:73) records • 

maximum of 920- C for dry wood and coconut leaf fronds. A firing tirnB 

of about one hour applies in both cases. From prehistoric contexts, 

Meacham and Solheim (1980) report temperatures of up to 975• C for Hon 

Nok Tha layer 7 sherds and up to 1200- c (but as low as aoo- C) fOf' 

Phimai sherds, · based on · thermal expansion measurements (Tite 1988). ! 
considering the firing temperatures of the Ban Na Di potter. we start wt 

the a~sumpti~n that valid assessments of the firing behaviour of ct•: 

used .,. prehistory are possible provided the following conditions can 

M~~ 

I 

✓,n the 
d fired 

0 

•1✓ same clay used in prehistory can be obtained an 

known t~peratures unde~ . known firing conditions. . d a11d 

. f•J the firing cond1t1ons used in prehistory can be establishf! 

replicated. 

9'. 

or . It follows that if the same material and methods are used,_ 1":, ,,ol 

prac=~r resul_ts oan rea_sonably be expected. Of co~r• 1!
0 

or lfl' 

firin oo Y . ~ossable to replicate precisely either the ceramtc fa_bfl te tflll": 

g Cl 
nd•llons used WI prehistory. but it is possible to appro~~ 011tPd 

above hay :etrographioatty oon9iatent with the local ware fat,r109 Cl""'-'11 

higher t:s een fired in an electric muff le kiln to a serieS of se _-__r 
mperaturea in an .d . . . ues P ... 

ox, 1s1ng atmosphere. 9,sq 
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firing temperature of the Ban Na Di pottery 

15x2.5x0.8 cm were fired at the increasing rate of 1000 C/hour. The kiln 

was preheated to 150- C and the bisques air- dried for at least seven days 

prior to firing. Although an unlikely procedure in prehistory. slow firing is 

considered appropriate in test oonditions to minimise cracking and 

deformation. To prevent thermal shook the bisques were allowed to cool 

in the kiln (Howard 1982:1'7). The clays were fired at 50- C increments 

of temperatures ranging from 700- C to 1150° C. Small chips displaying 

clean fracture surfaces were removed from each fired bisque. suitably 

coated. examined and photographed in a scanning electron microscope at 

X1000. 
This procedure followed Maniatis and Tite (1978. 1981). who used a 

combination of chemioal and physical techniques (SEM. XRD and XRF) in 

order to assess the original firing temperatures of prehistoric sherds. They 

noted that firing in a reducing as opposed to an oxidising atmosphere 

lowered the temperatures at which various vitrification structures formed 

by c. SO- c . for non-calcareous clays. Calcareous clays. which normally 

contained more than 61' of calcium oxide. developed glassy phases 

associated with vitrification later than non-calcareous clays dependent on 

the clay texture and temperature intensity. Between 1050- -1150- C the 

amount of glass present in calcareous clays rapidly increased and 

continuous vitrification similar to that displayed by pottery made from 

non-calcareous clays occurred. The firing atmosphere effects noted 

above were less pronounced for calcareous clay pottery. 

The method used by Maniatis and Tite involved identifying the type 

of clay used and its fineness of texture. and then estimating from t.he 

observation of vitrification structures displayed by prehistoric sherds 

in-the-received-state and after re-firing at known temperatures. They 

identified four temperature-related stages. no vitrification (NV). initial (IV). 

extensive (EV) and continuous vitrification (CV). Each stage developed 

dependent on firing atmosphere and calcium oxide content. Initial 

vitrification structures (smooth isolated areas or filaments of glass) were 

similar for both non-calcareous and calcareous clays and typically 

developed at 800-860- C in an oxidising atmosphere. At higher 

temperatures the quantities of glass increased and the structures 

developed were critically dependent on both clay type and firing 

atmosphere. A variety of bloating pores were produced. each 

characteristic of and dependent on the clay type. firing atmosphere. 

temperature achieved. and rate of firing. 

In view of the comprehensive assessments of open firings undertaken 

by Shepard and noted above. temperatures in the range. 800-950- C were 

anticipated for the Ban Na Di burial phase local wares. Thus in terms of 

Maniatis and Tite• s findings. neither clay type nor firing atmosphere were 

considered critical. Petrographic examination revealed authigenic calcite 

deposits at times extensive as either surface adhesions or networks of 

interstitial veins within the pottery fabrics apparently resulting from post 

deposition ground water effects. Retiring such calcinated sherds in an 

oxidising atmosphere may have produced misleading results. Hence the 

strategy employed was to compare the · clay fired at known temperatures 

with the sherds as received. 
Fig 16-6 illustrate the following vitrification stages and related 

firing temperatures. Pot 112 is oxidised to exterior (SYR/6/ 4) an~ interior 

(SYR/7/4) surfaces, although the exterior has post-deposition stains. 

probably derived from calcium and manganese. which is also a highly 
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f ir ing tempera ture of the Ban Na Di pottery 

migra tory e lement (Shepar d 1988:871). It is stressed that fig 15-Bd 

r epresents the maximum degree o f v itri fication identified. Seven further 

fabric 1 pots of for ms 1b. 3, • • 11 an d 13 have been examined using SEM 

and all display glassy sur f aces consistent with that of olay 10 fired at 

1000- C to 1050- C as illustrated (fig 15- 8a-b). The grog fraction in 

f a bric 1 is not considered critical to vitri fi c ation because temper acts to 

reduce shrinkage during the d eh y dration stage of firing and this is 

normally su bstantially completed a t temperatures not greater than 800- C. 

A s this grog consists o f mat eria l miner alogically identical to the parent 

body. it can b e ex p ected to behave in a similar manner at temperatures 

a bove that a t which it was originally fired. Therefore with this tempering 

method. r aw cla y 10 and fabric 1 are s imilarly constituted with respect to 

ther mal response. 

It is c o ncluded that t he f ir ing technique at Ban - Na Di during 

mortuar y phase 1 (levels 8 -7) attained temperatures between 1000-1100- C. 

BURIAL FIGURINES 

Eight cla y animal f igurines from mortuary phase 1a burial context s 

(figs 3-34 to 37. pp 188- 171), have been examined petrographioalty for 

comparison with bur ial fabrics. In each case the figurines have been 

modelle d from material pet rographically comparable with local untempered 

Ban Na Di clays <table 15- 2 clays 13 and 14). A feature of these c lays 

is the lack of sufficient suitable clay minerals to fuse the fabric into - a 

cohesive c er amic material even when fire~ to 1100- C. As the XRD 

spe c trum shows, the c lay mineral peaks are very weak and in potting 

t erms the material is 'short•, with numerous sand-sized non-plastic grains 

(fig 15-7b). As a consequence the figurines are soft (leas than 3 

c ompared to greater than 5 for clay 10 on Moh's scale when fired to 

1000- C) and fragile. 
F iring temperatu re assessments have yet to be completed for these 

f igurines but three factors suggest- they w~re not fired at all. Firstly, the 

fabrics are a homogeneous colour throughout. This contrasts with l ocal 

ware fabrics which are usually either black-cored and/or have varying 

amounts of superficial fire clouding. The colour (Munsell 10YR/5.5/2) is 

the same as air dried raw clay collected at Ban Na Di (samples 13 and 14) 

and o f similar cohesiveness as the tired test bisques. Thus if increased 

cohesivenes s w ere considered advantageous to those who modelled these 

figurines. f iring w o uld not have satisfied this r equirement. Finally, they are 

not t emper ed. 

X-ray d iffractio n 

Din are se t o u t in f ig 

water until c o m p let e ly 

s epar a t e d f o r ana l y sis. 

Cu K -alpha r adiation. 

XRD ANALYSIS 

spectra for c lay s from Ban Na Di and Nong Kham 

15-7. Each r aw clay was hydrated with distilled 

suspended and the less than 2 ,im traction 

Di ffr a c t o grams were made from ~ to 20- 28 using 

The No ng Kham Din c l a y has a well -def ined 7 .25 A kaolinite peak 

and w ha t is probably a mica peak a t 10.25 A (fi g 15-7a). This tatter peak 

is masked b y a broad peak at approximateiy 12.24 A and representing an as 
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XRD analysis of Ban Na Di po ttery 

yet unidentified phy~l~~ilic_ate. The presence of mica is consistent with the 

optical properties- discussed above. Kaolinite is an excellent ceramic clay 

mineral and forms the primary constituent of china and fireclays (Rigby 

1948:98). 
Clay 13. a local Ban Na Di sample. by contrast produced reflection 

peaks in the 15 A to 7 A range (corresponding to 28 angles ranging 

from 3 to 12.s•) that are notably very weak and broader than the Nong 

Kham Din materials (fig 15-7b). Such poorly defined reflections indicate 

the presence of less ordered and less crystallin~ clay minerals. These 

results confirm the firing and petrographic results outlined above. They 

also further reinforce the unsuitable quality. for ceramic purposes. of the 

Ban Na Di clay in its original state. 

ELECTRON MICROPROBE ANALYSIS 

Previous petrographic analysis (Vincent 1984). indicated that the 

optical properties of numerous silt-sized grains in both clays and fabrics 

were consistent with "collophane". the cryptocrystalline mineral component 

of apatite. C-, (P04 )3(0H.F .C1). Such small particles are extremely difficult 

to identify optically with confidence hence microprobe analysis has been 

undertaken. The value of such applications has been discussed and 

illustrated by Freestone (1982). who notes that it is possible to focus a 

~eam as small as 1 µm diameter. In the present study thin sections 

previously identified as containing numerous collophane inclusions. were 

then polished. carbon-coated and examined under the microprobe employing 

a 2 µm beam diameter. 
The probe was set to scan automatically for phosphate after 

normalising against a standard. but none was detected. Additional 

multichannel manual probes indicated that silica-rich material was common 

within the clay 3 section. Fine-grained quartz non-plastics are common in 

most potting clays and ubiquitous in the Sakon Nakhon sample. A 

relatively large well-defined quartz grain "Vas analysed for comparison with 

results from the material tentatively identified as collophane. both sets of 

data are provided below. 

TABLE 15-10 

Electron Microprobe microanalysis of clay 3 

Qlartz grain unknown 

SiQ 97.49 87.04 

Al~ 0.10 
12.84 

TiQ 0.00 
0 . 38 

FeO 0.08 
1.32 

M-10 0.00 
0.04 

MgO 0.00 
0. 83 

CaO 0 . 03 
0.10 

Na.() 0.01 
0.20 
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electron micr oprobe anal y sis 

t<Q() 

CriQ, 

lOTAL 

0 . 01 
o.o, 

97 . 79 

1.20 
0 . 04 

103.58 

The quantities of this ma t erial in the various clay and fabric samples 

varies widely and as their d imensions have not been reoo_rded greater than 

40 1Jm diameter, optical microscopy examinations may eas1l Y fail _ to detect 

them if they are rare. During microprobe examinations ooca~1onal rare 

examples were detect ed in clay 3 g iving rise to the analysis set out 

above. 
Morphology (often rounded or subrounded), size, birefringence and 

refractive index (less than 1.54 determined by Becke line test), all fall 

within the parameters r ecorded for plant opal, a siliceous deposition 

occurring within rice leaf and husk (Yoshida ~, al. 1962). An analysis of 

rice husk ash f rom Malaysia is reproduced below for comparison. 

(Subratvnanyam ~, a/. 1981:144 table 2). 

Silicon Di oxide (SiQ) 

A luni n i un Oxide (Al~) 

· Iron Ox ide ( F~) 

Calciun Oxide 
~gnes i un Oxide 

Potassi un Oxide 

Sodiun Oxide 
AnniLltl i un Hydroxide group 

l oss on i gnition 

79.501' 
5.43 
0.11 
0.28 
0.15 
1.07 
0.09 
5.54 
9.20 

The identification o f fered here is preliminary and can only be 

confirmed after more det ailed work. The presence of collophane however, 

has not been confirmed by the chemical analysis and is eliminated from 

further considera tion. 

SUMMARY 

Pottery manufacture during mortuary phase 1 at Ban Na Di featun~d 

the us e of cer amic anvils and moulding techniques. Over 10• of this 

sample is local ware which consists of fabric consistent with the local 

regional geolog y and is identified with a raw clay source 8 km from the 

site. A marked consistency is reflected in the traditional use of grog 

temper and manufa cturing me thods featuring moulded vessel bases. Some 

limited experimenta tion w ith blending substandard local and imported clays 

is evident, while untempered figur ines modelled from local clay were 

probably not fired. Firing t emperatur es were relatively high and involvr·d 

positioning vessels upside down for firing in a generally oxidisiri9 

atmosphere, probably on a ra f t. Some imported wares were placed '" 

graves in assemblages that fea tured typologically exclusive individual 

vessel representa tions. 
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electron mlcroprobe analysis 

A clear change in fabric is apparent with phase 2 burials. This is 

related to the method of grog preparation, which reflects a different 

c eramic tradition, and a petrographically different clay source. 

BAN NA DI NON-BURIAL POTTERY 

Secure stratigraphic contexts for non-burial pottery are rare. The 

clarity of flood lenses provided stratigraphic evidence for the provenance 

of grave goods and chronological divisions, a circumstance not accorded 

to the non-burial pottery. Thus. a sampling strategy is required which 

affords some degree of rigour to material of uncertain provenance. 
Peacock (1982:172) warns that probabilistic sampling risks inadvertent 

selection of deposits dominated by residual material and the exclusion of 

potentially primate samples derived from excavated contexts. Such 

situations favour judgemental sampling and may well lie behind the 

widespread practice of selecting rimsherds as representing the broadest 

readily recognisable range of pottery types. The · rimsherd selection 

strategy has proved successful (Kidder. Shepard, Bronson, Rutnin op.oi/J in 

previous studies, however it includes one serious shortcoming. It is 

heavily biased in favour of selection for exotic or novel individual members 

of the sample, at the quantitative expense of more common varieties. 
This bias c·an be briefly demonstrated by comparing the proportions 

of local ware to exotic vessels in two ways. First the different 
proportions with respect to form categories. and second with respect -to 

the total sample. The sample excludes mortuary phase 2 vessels and 

those yet to be assigned to fabric groups. 

TABLE 15-11 

The proportions of exotic burial pots with respect 

to forms -and sa~ple size 

t.t>r tuary n pots n fofflll n exotic " of exotic n exotic "exotic 

phase identified forms forms pots pots 

1a 11 5 1 20 1 9.1 

1b 51 16 4 25 6 11.7 

1c 55 19 8 42 8 14.5 

The implications of selecting for forms rather than fabrics clearly 

biased such sampling in favour of form variety. thus exotic wares will be 

disproportionately represented. This is predictable because in a sense 

exotic is synonymous with novel and varialion orientated studies are 

therefore biased towards the exotic. Of course a range of factors 

influence the presence or absence of exot ic items in any given 

archaeological context. What is promoted here is that when exotic items 
are present as individuals in a c lass of artefacts that includes substantial 

numbers of locally produced ar tefact s of the same class then the bias 
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L~tJ'Unil,tJLth.J'IJ'1JWv!il"l.lu,c;ii.-.,~n1,'IJ'1J"lfU~w ci v!Yiu~uuiL--.iwvl"liY17o,,a7i,~ ~u,u1~t1\l 

L ~tJ'Uil~u1iD1J""lDUila,\1 L fi\JU1LL ii:: LL'U'1~'U'lf\11.l1-..i L iJun 1LLl'l\1~'U;, tJ .ff\1L'U~~ifui'!lf'-3 L>.i umifo.-, 

'Jfl;'U L ~-~m,1.l, rJ"l.lD\1f11 ""lf1Da.;, \1fl 7LL Yi\1~'Ui1 L iltJ '11 ~1l!j'l'U L '11 a,ililf!~11Ja7?i'ty L W1.l U1\1lJ1.flvi L 1i tJ'1 

L Vii, ::m ,vltl,,ni:iil"IJ1l'l1'Uf1D'UU""l ::1~ff1ac;i .;"l.l'U'lc;) 'l ...,~ L 'lf\JU'l'U L ~tJ\1 L lfoui'!uL11JLLa1l\1L l1 L "M'Ufl\111'11 

ri il1~\J~'U"l.lD\1'1J'1l'l1'U LL ;,Du, \1U'tl t1 IE , :: ~\J 

~lJLLlJU1~<;l'E11Jflil1\1Liii.~LiJuUiL,WL~~'1Lvi7~'UY.1Yiu~~~•'U"l.11.l\1"qlJ'll\J"l.1'1.J1~1...,~n 

~u1i'E11J"'Hl\J LLviu\1iiL'UU~ L '1W~'U ci .1lfll11fl-Ll.lL?l'V.110"11a71T--i- 'luui n~U'EIUt\1~,\1~\1,i'f\1 

..,, I ""- ~ ty ir:J .,.. 1 Yj_.l") .. I 

Y1i'l-.,l11a7111,~V11,u L i'El\111,VJLLVJ~i\1 L nu--.if\'uasn•,ljflT'iM'r, ~ u ~un,,~"\'ITIU;i•'U 

'/J11 'l1U'lJ \J, c;i i. '11~Lma\1~'1.J ci 111LLfi L11'El\1ff'UVl1:as'i1ti ~\1~\-:i'El~'l11\1~1flU1'U L =itt1·-H ~ uu 1 'UY11\1ti1ff 

vl ::1uv1 n Lu ti \:! L '111'.l'tl t.J, ::111w WO n1 ~ L1Jc;J, LLvi'EI ~i'l'I.J ii:: ~\1LUj'U~~ dlD\1~1 LL1lfl~\'l'tl~~1\11 tlYJ, \1 

vi~v1::1uiliin LU tl \1 L '111'.lm..h::111w "10 n1 il L1J<;l1 LLil::LU'I.J L~tl~\1 L W"l1ll'l1'1.J"l.1'1.J"1c;)'l'11~4f\1'tl~1l1E.i6\:u 

L 'llvl 'l!tl 'l) l!}'U7 L .ziunu 

.,J -~- ..I YI sl :: L lJU ·a-Ll L '11 il tJlJ 

'IJ'1!'l1ti"l.lU1 fl1'11~L'l1i,dil~'W7i'El111'EluLW11M~ ~n~11'11~vLW1tll~11 , on~, 

'l w L!l'El\1~-, LL~flLL il:: d'.1 'EJ \1 fi'UV11'S'i1E.J du ill'l'1~ua~TUV11 \l~V1flfl1au,L1 ~;, u 
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.., .., :!, .,=. 

_<i_ _ • .i · .:: I-( ., • .!'i.. •"' ' '-''IJ ~\lil'u1\l9Jtl\l91 \la1J1J91 !j1'ULL c'l:: 
LUU L vr·n::-n L 1tl\l1T1 Ll1~1'1Ju\l LlJ L UUVILL'U'\.h, 

_,, 8" _, ~ .,,o I (:t .,o 

Laut1L1JL~~~uL11JL~t1<;11,~at1uvit11,...iluti'U1flvl a1J1J~~1uvlL111vi~\l~'Un~tl~'U1 LL~::B
1

\lLnuu1 

'1lB\l"Ql.JW'1l'U1V!L11~u~na,1\'l~'ULU'lf,\lL,~1,::1111\'l~flvl ~ '1JB\1U1'UL~tl\lL~tl'U 

' ' 
Ufl1J1'1fi:tt11Vl tl1 ~ 1'U,'U1J1n 1 iVl 1n1,~mn ~n'lffi::'1l'cl\lfl,11J LL91Ml 1\l"'S ::11, 1 \l ,::uu 

'11JW11~mL ~::"Ql.JWU~h1,nu,::umJ1JW ~!j LL~:: 1;;L l1\ti',BLJ1\l'lltl1J~Vl1\l L u11fllfl~vl~ 1 L W91°Bm1 

Liri;~1,rJ1~n'lffi::'1lt1\'l'l]1J'1Juilu "I ;;,ti L'ln.Jfl1~1t'i'V1m11J'1Jt1\1a L9l'UL1h uvi-a 1,l-1 m.J L tl~LL~:: 

~er~ilviti, ::uu'l]1J'1Ju11~n LL ~::'IJ1J'1fuu~,1,n~1,~'itln 11~V1~'U-;1'1]1J'1l\nl'IJ L W"l.J)JWl1 ~n LL ~::'l]1J"ll\J 

1 
t., .,, 1.J I a,, ..::ii O ~ I a,, " .d 

u~,1 ,111!t1 1J1J'IJ!!'1Jt1\ti'~~'IJtlFJV1J1<;1 tl\llJ ~1~U"IJ'IJ'1ltl\l"Ql.J"ll\Jtl tl1\l'IJtl ti 1£1 ,::~u L 'IJ'1Jtu::VJ~1J'IJ'IJLL uu 

~~iluri~1~u~'IJ'1JB\l"Ql.JW M ,::~u 11~t11J1nn~1 M ,::~u~'IJLD L111;;'l~~ijn1,~~1,w1~n'lffi:: 

'1lt1\l'l]1J'1f'IJl1~nLL ~::"Ql.JWU~,1,m1JLLUU'1lt1\lwtl L tlrm ~::liJa L ~ti 'l-ii'Yl~1,tu1fi\JYL~n~1'1Jl'J1\l L u11wfl~ 

'1ltl\l'l]1J'1J'IJ L 'IJLL flU~1JLL~u1'i\'<;1t1'1Jfl ~1\'I LL"~ T,nnm 1~~ 11W1 ;;1'1JLL UtlLL ~::'1l'U 1 Vl'1ltl\'ILLvi ~:: LL 11a\l~ ::YJ1 

L l1 L 'itt111f1~1~U~'IJ L f)fl~'IJLL i,n\;111J 1 Vlt1vh 1 'U'/JlJ'1f'IJfltl'Utl1::~~fl'1ac;, .;~ ::$r\1El rj't uu, nwirl'li 

th:: 1 t1"1Juvit1m 1fl1n'119v11J1n~tivi~\lfl~:: L ~u 1 ;;~1 "l uu, L ,wlY11n1,a1,,-.:il!uLLavi\l Li .L liufl\lfl1 , lJ 

~mlui',::11~1\l'l]1J'l1~nUm.lLLUUvl11u~1J~\l L w?iuvl L m.n::a1wrun1,tl~n'IJ--n1J"'lf) ~Gn1,w~1,w1 

'1ltl\lwtl L tl~LL ~:: fja ~mh ::m ,,.,~ \'lfl~ilfl111'l"'lUY)1J LL c'l::~vi~ \'ltl\lr1fl1'1ltl\lf1-.:J n 111Jfl 11C.J~<;'l~\]"iJ ::Y,J 7 

L;Lf1Vlfl11Ltldt1'1JLLUc'l\lL'IJfl~1Jl1~U1'Ufi111J Vl1L; 

'lltiO L, 1~:: L ~u 1 ;-.;i 1 n11 ~n !l1'1J'1l D\l~u1 LL .~:: ~\J~'U'1ltl'J'/J1J'1Iu "l ,.,~ ci ~" LL avi\l 'l; L liu ~\l 

flT1l.Ja11J11flfl,ul'J1JLL1\l\l1un11C.J~v11;; -s;i:: Lli°u1;;11 ti1 fl'UfiTl1J .... = 1 "'~ 
VI,~ fl'US11J"l1fl~VI Vl 'U Vii'IJ ~:: 

.. ::, r;;; .,, ... 

~ ~flU1fl'f) L1JYl1'U'IJfl~::vit1\lL'l1L,~1LL~::LL,\l\l1'1J~\11 LW a'. 0 >< ' ' ., ,,/ 
00,000 fl1~\lfl'U <;1'cl~1L1J\lL~~~ \11 ~ 

u1iB1Jit1uu1u L'ittl\'I Ll1t1'1Jail~~u~ LW Ll'l~tl\ltl'IJLJ'IJLL\J,m'l = .f.'I.. ~ 
1 

~ -~- • .,. 
1Jl'll11'1ltl\l~Lu~LL~::~a V!L~E LJ1\l \11 

LL~::L11flLJ\lfil1~fl ;l 1'U~'IJ~LL "1'111\l ~ f11:IW::L'lf'IJiliinL'lf'IJ = = = L ., 
L'IJ'Uvl'Ul1~1tlL'U'U fl~ "l L'U'U L~tl flLfil111J1 ~1fl 
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f1'1"jVl1 Lfl~r)IDJ Lti'17LUtii L'1~nl\J1J~IK\JLL~.,,'11'1~1'l\Jl11'\Jl~.,.,1:li'I l'l 1'f'11J L~tl\31-.)Uivfu,u L'itU'll L~U1J 

otfl; LDw~{lf1L~U'llfi'1J'l'1U;,'ll«tJL~£l,~tl-,:;-a\lit1::1-, LWL~£lL~uui1~i.~i.1J..,U'1LLi'll ..,~r) 

L ~fa i.-u L wni LL'VN,Jtl'llfi'u-n,,tn LL~ TI,!li\Jl Qtl-, ::a"; L ~tl i.~ L {!uni LL w·\ltkJ'·'1fi'1J'n'l,tmL ;,nli'll L w 

L 1'1~8'-ltl1Jff1J 11'1ai..,~u L ~£1\30 11 L vi U\l L ~£l\3~~ ::i."l1i'l~, .,ru, 'L ~tl'll'ij~~., u L i,iiuvfi. ie-.i~ 1J L fluvf 

U'1l'ftl 'l ~Ufl L w.,,:: L .,.,il-ziti~~Utl tJ L nu 1 tl -iiun~t1f11"jvf9ru L fl~LL~::i'l a L auti~'1tlU'l 'll"lltl'llfl ~1Jl'11Jv!!l 

el{l11J11,w i. 1J~'lll"l1Ji\lfl'l ,l"l1Ji, 1 tr-nnn, .,,tn~ ~mffl.l::"llt1'-lfl.,., tf'lll'Tl'f "l uija,u "l u L ~t1'llfl L·"j, L 'z1ti-j-,. 

fl'l"j~fliul"l~\l'l..,J~::~,tJ\Jlt1utJyt,,1i 

"-'n ...... ,~ "" - ,II .,., ' J( ~ I) ' ,.,_s 

'°' <nw~"ll8'3"/J1J'l11Jl1 "'f1LL~:;"/J1J'l11J'I..J"j'1'1-,'U L "j'l Lfll'f'll'1'1 Lfifl'lJ1JVl'll -L1J~1JLL1J1J'l•a\Jltl1Jf1~'1"\'I 

LL ~::u~ L .rutl" 'l;'i.lt1\l~1JLL1J',j'i~tJ1aun~,";• u ~\la,1J,.,{1~1Jil1:i~,u 1i-j1-,::uun,.,l"\'ltfu~11JLL uu 

rl"IJ1J'll'U't1af1LL ~::\f1J'l11J1.J~'11 .,;n; L nfliu'l u-, :;-.,-j,\l tJl"lvf lo "lltl.\lU'l1J L 'UtJ\l L ~uu 1 !JLLil1J 1 im.J-j,jj 

~1J'l11J'll1J'lfl 'l -.,t-yv1r1~ui it11J.,t11.J "l u..,~., tJ'I..I~ L ,ru'tltJ\:l~JJLLJuilJ ~ - -u L wffu ?f \l1!1J l !JLL;1J1 "\'l"a1 tl 

' 
K "I ., _,;;_ . _ .. ...I ., ..I ., ' 

'1'l~f11:iru::'llt1'\l\f1J'l11Jl1~f1LL~::\f1J'l1U1.J~'11-,1JlJ Lfl L 1..JU1.l"j'1fl!)f1T'HUY.1 L f1fl~U'YJ1.J11J L'Utl"\'I L ~tJULL~ L ~tJ"\'I 

LL..;\l L~tl, 

ff"\'liia1J1J~~..,1J~f1~t1l1ff'llflu,aui.~~r)1.J~L1mf"Li~io1-,,ai-,.~~u~uli-j,LiJu1•~"\'I 

a,u..,ff\l'll'cl\l'I..I~ L ,rui,..,qjvijj~f11:iru::'llfl\lf11-,~'llrlt.1;:i'1ULL1.J1.Jii~1?f1.J-ifu'llrl'll'lJ1l'l11J "1 "j:;?fu 'if'll L ,Ju 

-liutJ1auvl~ ::t{MJ, 1 ~\J1l'll'ULL uu~11;, u ~'lfl 11'1.,\:1..; ,'llil"IJlJ'll'Utl U'l 'll d1D'll~, LLfl'-l.1ltTrJ 1 ;'), Lflu'?J'1J"l.llJ 

vlrifl, "jy{fll1J, 1 UJ'l nvl'ifl 1 fl Ufl"IJ1l'll'Ufl ~'l'llU'lU L 'UtJ'll dfou L W'lJ1J'll'U i. u-, :;?f1.J.,tl\la'll1J'l LLvi° rnflt11l'l'l 

'/J1J'll'ULL 'l..ltJM~u1u n·n11 fl, ~"fl~., ::?fu~, 'll'ijfl 

Ll1~~rl1-JU1ifl1J4S'cl'l..lLL~'ll~1J "l i.u~1JLU.iui:U 
,d t;: .,.0 _.. I 

~LI L,ll'f'1::lJ,L'1ruVl LOU1J'1'lJ'.il\l d'.it1'1lW'1LL'-lflLL\Jl .I.Yfo\1 

' ,,. ~- .II """' m ..... c: ..... ,. L1Jm"jLLi,'lu'lltll::Y.1~ui'lJD\1U'l1J L'UtJ\1 L'Auuii"I.I .. , ... Lriu-• 

8~'1\l LflU'1flfl1JLU'clVl~J'\l ~~0~000 n ,,,v n ~ 
H n v 

n ,~oo \Jl,.,,'llL1J\Jl-SL~1~1J 

a,-.:i-"111.J'l ;-j, 111 L fl ~~u 'l ..,J L ~fl'\ln, ,i'll~1J;:i'11JL u ~1JLL1..;;-1,~Y1'.ilUn~-i\1ih-i7?fui'fijJU, 

n1~'ll'cl\1n,,~\1flu~,u~"d : -

-s::u:: LL'~flt" L iJu'lJll'l11JLL1.J1.J..,~U'11J Lrla-S'l·Cl <;>, <Coo {]nt1'1Jl"l,atJ1?r°f1"j'1,'l1L~tJ8rtJ0""1.; 

lJ T-il'1flf11 ~'1-l~;'IJ~'cltJv!LL..,~\1LU"ji!lJl'1~ rn Lm i 'll LL"1:: ~\l rn LLl1a\1i.11iTEl'l[JD~L'IJ'II,\1 <;> _, <Coo t1 

f1 'c1Wi'1,~\Jl ?l'n ~ I 'l1 fl, .,i \1rl'IJ;:i '11..1 't u-aif u-Oilt11J~ 'Ila ~"l fl ifl'u ~i ui L 'YIShiu~'l..lfl'l "j~\,tfu:5-:iu L'IJ ~L""rl\1 

l'l'n i-iWA ~LU ~:; tJ :; L ') ~'1 L ~ tJ,fi'U LL vi Utt L ,tJri!ff'll L.iJuttt.1~1uflm.iL1J_ifluif •nuu1Yi,1J'llzl\1LLJU1~ 

. ii n:...., tJ t:. ,d i. ., ' .,_ .., ~fl , fl it"i'uih,uui vi,11iln L Yla L iiutJ-s:: 1 tJW~iwrun,"j 

"• n, "jYl \1 '1 '1J ~, 'U fl ~f!'ULL'Yl ~'ll t.1 1 
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... I .GL.- • fr I .., tl\'jn;,,,tu L t1\l l rJLL t11J L 'lill'l7'1Jl.!WLL uud!ltJu, 11 L f mL t'l::91' \ltl FJ L uumt"l :: 91 r, u LL9l-..i 7 n'lltllJ. t'l 
,f,t I o ~ l;: vil ;-i, nn, if\n'li, 1 u,,(U~91 fJ 'l ul1~1JfTYl l ;LL ,-111'\l L tl'l uvi, \l~'l 7'1J1JWLL tJ'll'Uflii m, LL tJ\l ~. tJ'1l'U'lltl\l 

'l 
., • • :: tl.1 l'I ' .. :. , L tJ~r,nl1t1 uvi:: L ~ 1 t'l\1:: LL t'l::'1uil ~. ~\.I ul!\l~1JLLt'l'1 0\lfl'17'U'Uff\lrln,,LLt'lfl L t'ltl\JtJ()\l;i.i~7 Lu ... 

' ..I • .. • <)flJ'1J'UL'ULLvi~:: L'l)<;l L'tl'U timn tJ ~\ll1~fl!i7'U L '11t'l,tLLa11\lth,::uun,-iLL t'lfl L tl~tJ\J~\l'1JtJ\l'"i .. wn \l ~ 

u,u Lt°ttl\l Jl L 'Stl\ll1~tl\J, L ,(U~lJLLliui'it9l'tlUfl~,\l'!f\'I L-i,n1~\lV11fl•.,~m-rn1r.icn,u 

' ., " ' .. .'If. 1 tl i:Ju '11~\l-17m1u'lu'IJl.)W rna,Uni'.i'l1ilfl!}7\J~LLa11,1L'l-1 L'l-1U'17lJfl7'"iTifll'\.n L '/J1J'1l'U 

~.. ~ ~ ~. ·~ ~ LL\J\JVl1Jfl7'"i91\ltl'U!i7'U L UUt'l7v1'l1'1l\J 
'..I .. 

'!f\lLt1LLilJ L tJun'l,LL\JtJ~ tD 1,iui'.i'IJ'lJ'1lU'lltn,ii.-.,~ii~ui 

~il1J,t1tJ~Ylu'luu~ L ,(U~ Lwui'ilii L W'IJl.)W<t1~n'llt1\l'/JlJ'1l\.lLL uu-.,~u,uvfor.iit11J-it1u 

c-Jil'lltl\lfl7'"illtmn Ll1~7ilV11L'11LlJ L1lilfl1,i\lrlu;17ULL\J\J L n,vi~.,.,111,)7 LJiuhID-"17t) 

L flu LlJ L fll'lvii,aifti LL il::Vli 'l..; L n11~im1J~u,auh L ~lJtu L -uu L ~tJ\l'l-1~flfl7 -i'llt1\l LlJ L ,i~tu i. -.,ti 

~Vii 'l '11 L n,inT1~w,2n L W'IJ1J'1l\.ll1~flLL il::'IJl.)'1!\JtJ~-n-i 1 ,i uv!1 ·irn ilJ 1 cnt1fiu1 tJ 1,; L ..;ut'l\la1 L '11\;)'ll"El\l 

m, LU~tJ'U-17fl'IJ1J'1lULL\JtJvi ,., 1ilij"IJ1J'1l'ULL\J\J~ lo vf LnfltULU'll~ L,t1Ji1 (Lm\l~1\l'l.ltl\lLLU'lm7lJ 

fi,iUl ;LLaf!\l 1 "1L'U1,~ ,.,"'_"') 1 ,iti 1 rnL i1J1; Luu 'l 11 L ~ut'l\lc-Jilm ::VJu•n niR~t1Y1~1 EJth ::m-i L -uu 

m .,vi;m1 L ~lJ c-JiH-l~c;ivii "l. i L n,im11J;t1\ltn -i«u~ L ~tl 'l-ir'lum -ic-J~911J1nifl'u ~\lV11 l '11 di11n1 -iLLYl~ 

" 1·...... . .J .; a'l•n -i-il1~t1 1Jiiu~ut1r.inu -m,w1J1J'1l\Jiiu '1 

vi"iflYlitJ 12-i \Jtlf1-17fln1 t!LL !)lJ LJ\l 1 ;'Ui L tl7 LlJ L 11 ~'lltl\ltl1 L '1J~L fl '"iy,j'lf\l L iliJ LlJ "L <;)~vl L mJi) L ~'cl\lfl1' 

LL ~fl L tl~EJ\J~\l'1Jt1\lil~ 7lJ'"\ 'l ~fl 'lfi en, tJ L ,i EJ 1; L a\HJ'l'"\ '1Jll'11Uvli \lur.i"hrn~ L ,tu~ L 'l-11J7 ::a1Jvl~1ivi ti 

TI, "l~"1UrJlJflT'HLYl ~m ::-i, EJ'l.lt1 \'lri\'l'lltJ \'lii~1vliiv1un i L \l<;11J,-..i1 nvi T\lLL Vl'U L W1J"1~7nflu L ~ tJ 1 .;-1; 
fi-1 ::i'.iam'Ufl7YlVl7 \l~\'ll'llJ L 'Ufl ~lJ'IJ1J'11'Ul1'U~\'11J7 nrau LLW~\l~Uri1~ii~1i'lL1J

1

-.;) i LiliJ') T'1 :;v, tl\llJ 7-.:J 7fl 

~u L~u·r1~t1'1J1JW'lni~u L~EJ LLvim-i L iJum,~,ivit1~1'U'IJ1J'll'ULtt~muju'1 L ~,i'i,::EJ, ~lJLL~ui L'1l\l 

vl tl'U~'"\ \l '1'1
1
fa~1JLLJU1 LLYl\l ~\lfl 1 ~\'lri ~nlffll::'IJlJ'11'U'l-1 ~mL ~:;'IJ1J'11'U'\J 1"1'"\, L fi<;i~'U 

i:-1 ~-.:i1 nm ,~n,;-, 'l u tl-.:i~uuvii 'l; L "l11 ;;"EllJ. ~ L ~1J1J, n.ff u 1 v1 u dJu-U"EllJ. ~ 'l u;1 u ·pJLL uu 

'llt1\'lfl1 ,~\lrlu~,u LL ~:: ~i?fu-ifu"l.lt1\l"1l7[Jfui1 L ~"Elti'cl L "l'"l--a:: L riu 1;~,"IJtJ,un,, L tlilm.rnil~\l~\ln~1 

dnuL,~11J1nn~1 ,.,,ooo u LVltl'IJ1J'11'U~,nUL~"Eln~\l~u~,ut1~'luu11dm1itj,::LEJ'1J'U-.:i,nui~,~ 

~\lU1~~-i~d~t'cl~Lu,::?f'UUt!EJ'l'l~t!Ll-int1r;'l'ULflM1~"111J'"\"'n~~~~ ~.. ~ ~ • ~~ ..I ~ .. , ro , "ro:; 1 \J ~ Yl rn tJ ~'rl, ::uu .L "J'UU~\U'l 

i,u"h10ft!t1\l~1JLL~·ui~gJ'c)'Ufl~1\'l~\'IL~ Ll11J1::l'llJl'l7'117tJn~"' Lfl'-""' d ~ ~ ' ~, . ' ' cn')fl,"llJL~tJ L'UE\l-.:J1 fi ~1~~ LL YI ~ 

LL ~\l L fi\J 1 tlnifn~ ~iJui~,lJ~\l L ~\'IVJ1 L l1'q1J'1J''U~fi'l.l'U7Yl 111~~<;1 °1'1~tlfi~1J'IJl.l'11'U 1 'U'l-1~~'"\ 'U~i \lfl; 1J\l 
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n1,~~UL~l.l~U i'l1 i1u1, 1;L~unulfUL'l11"2JU,un1,Lwd~:::LW~'1n,:::~u~nDL~Lnvi«M.J1n,, 

1 uii ::uu'IJll'1llJ'1'1~mL ~:::'Q1J'11\Ju~,,, 1 c;i u L uvn :::Dt11\lO\lt1,rl ~mmi:::amvm ,vi ~Dl.1'1'11D ~mffil:::V11\'l 

~\'li'll.lilYL U"2J'Eltl L "2J'il~ 'iff c;i~\1\lU 'l uu~ L ';JfU~lJ LLUU~ofl~\l 11-i'l-d L wui L '1tu~~::: L auD'll'EltJ L"IJ'i1"2JD\ln1, 

i\'lrlU~' IULLtltl'l'l u . "l ~nvi 'El 1 tJ1 uLL i2..11 ; .L i'l [J L auiJ 1 'l1'1 'l U'IJ2..IWLL uuvf Ii) \lun'lf\'lrll'l11l.l 11-i L vi1 

L vlvl.l~ULL r-l\l'El Y rln'l iu'ti-..,tffu L ffDfl "l'Eltlfl "l'El\l~~\JLL ~:::iD\ln11'/JllWU'h, ,,-:iw'i'urlnTHtn"2J1 vin,, 

i'l'ltl~l.l~Ui,vlii~, ~\li'1ULLvi L wn~1n~n,:::~u'l; L nvi~n'l!lfll:::-;n, L tJ~tJ\JLLU~\lL tki'IJl.lW~iin1, 

i\'lrlU~1ULLtJtJ~ii~'i~ufru 

l.11tl\l'i1DUd L ,,n'YlD~:::n~-n Luu 1;111,ji:i-.,~n!J1UD::: 1, L ~t1~1nn-1,~m:n"2JD\l L ,1 

'luu, L '1fU~l.lLLiiu1~v1tlun ~,\l~'Yltl~ :::ail'ual.lUl'l1£!ulfu"2JD\lLL2.Ji'l 1 VILLU~vh':i 1 fl L nvi!ii;: '1'1~D'l'1a1 [J 

i;:ll1u 'l ULL~\l 1 i'li1'lJ Lflti,,, -.>, ooo unDUi'l~avi\l\'n,,'lJ rn,1 :::11 ti'1 L '1'1{;Jn, ,w~; L l'l u 1 nvilu 

I ~ A .,, .. I .,, 

-..i~\'lnilun1,tlnr.Ju,n~ULLVIULLfl'U'UL'LILV1tJ'Yl,n L"IJl.11 Ll.lD -.>, ooo iM~\'ll'lli3av1?1'n,1'lJLL&<1,nt1ill.lvlD\1 

iltl7\'IUDU~~vi ~ ,:::~u 

'IJl.l'lTULLtJtJi~~:::;ti-..,i:i'r1~n;11u'iJD\'l~\'lnD'Sl'.;,\'lv1
1

1\'I ci LW i'T1aumu ~\1LW 

ij~L11i%nn1J~L'tl1.J V1'111'1~ '1'1~tl Vjil'U 

~ :::;'El\1i'1 ~n'l!l'tll:::LLavi\lt,\'li'lT1l.l L flu~imrl\'lli'U L fit1,t'lwn v1u'IJllW~!i f-..,~ 1; 

' ,., .,1., ~~ .. L ,,1 'l uu~ L ,tun'17 \'1"2.1'17 \'ln11n,.,, LL 'Yl,n,:::~1v"2Jil\'lfl1'11\J:::~u-
-..i 1nn1 i LL 'Yl "rn 1 :::~1 t1"2J'El\l1l, u .. ~,. ....... 

· ,... "" _Cij__ ~ uiti••~ul;urn1autiL.~~1 
L~7LU'Yl7::L"2Jvl'l'1~'El117LJL1Jn~u~~u11J~\'lL1..nJ~n1=HU::"2.ID\l'IJl.lWL~n CJ .. •• 

Q • A ~ tJ~L'1tufl;1\'JLV!tlLflc;J~1J'Yl;'Ell.l CJ fftJfl11LO<;Ji:i~;:V1'111'1~ 
lJf111LLl'f1ni:::~1 [J"2J'EJ\1117'lJU:::Vt1J L C,.11 ~1.J ' 



~\l liith7nLJnmmu1il L ,m LL rl~;1 £J~'ii~ aiiti 1 ;a·p.Jn1 "j~n1!11'21B\l L '2111-;'111; L ~
1

lllJ't'I~ n~1u 

VJ7\lU")~~~~1av1;Lri£J,t'i'un 1 ")~~~..,~-a't'lr11£J ~ ~~Ll.Jfi7~vl~~w-a-anLU£J\lL't'l0B'21B\lU")~LVJ~LVl£J 

-

:zlv1 -aun r11\lLLi\l1u~~£J~iil flnll h.l!l\l")7 ur1~ L i'i£Jv1 L rl £J,nun 1 L il~'ll B\l~~ LL r1~~-i11J dJu 1 U'IJ-a\l 

~~Ll.J")~'t'l~1\l-li-i\l o - <;>, ooo th1~"~~av1?f'n"j1'lf fl")~,lu L ")1fit1\lW)\l11m11JiLLr1~m11J L'1J1h 

L ri£J-it'i'unt1'UU")~~~~1av1 -i'L w ~1iuiiw~~il'.:J ~.zi-i £J L Wll~'U~Tlll1 't'lt!tlVJ1 L; L fivlfl1 ")LLnl'21 Llltm.rn Url\l 

't'l~tl~"111lfi1"1't'IU7Ll.Jfl7")~n~1~-aluLwB'U1~vl • 
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\1,-,ii~u\1LiJur.rntf'l,i'-.nnn,,"IJfl;um,i\11 u,,.wi'l?iU'lUUr~ viLL'l'I ~\11 ui'l-tui'l~d 

1 ,i'.,,u~tS1ifut1uvltfl L -..iuvlLLif?l\1L '1 L ~u~\1n,,n,::Y11'lJ'El\1i'lUail'unt1uth::1~'r1'1ac;i .;vi~u n~T1i'it1 

~-,J 1 f=lt r I I ,d I WflUYI ~ Y1u·n~nt1\1'lltJ::'llt1\1Y1'lniiuY1iu1c;itl 'l'li-11J'llU'l·flL'l'lfll fl'tl\1tl'1U LLi-1::'l'li-llJ LifrYILLiffl\1'1'1 
,. 4111 - • 

ii~\10tlif.;-r\1v!Y11~u tu vlu ~t1uvl ~ YIU~'1-L'IJLiJuvlt!\1flYHL~1'1~::YIUL<;]'1•?1ULr-l"lvfi.'1Ja1Wru 

L iJu~W~'tllJif1iflfic;J,,lJ vla1w~;u ~\1fl'r'lviLfi'L'1Jf'i'UlJ,~Ufli::vf\1fl\1.fiU~U~ ~ c;J't)'IJ~"l\1 ~\10'1J 1 :aJ:: 

~ 1U'lU:IJrfl 'Utlfl'1"lfli'lff\11fi'YIU'l'l~fl!JrU'lltl\1fl")«jYl1 L i'l~tl'\11fo rnfulfi'1u ~"il ,;.,,u.iffu ~ L ~fl ,., 

:au i. u-}1u~uvl rt. ilu 1fi'Ylu~'1ui L 'ltua'lU'l'lfl\1'llt1\1LLWri\11 ui,tui'l~LiQn i.-u L.iJi&l ~\'I 111n, ::~ 

~\1th:: L'r'li'irn,,~\1L'l'lfl,::~nu'lu1;YltJfl't)'IJ~~u~ it., UHJ flrtJ'lu1m1,::~nu,,,111,\1fl"l::~1l 

r:: • .,., ... r:: .. ,,J., L 11mL i-1::'lJ"il\1th::nt1u'rTYi L w '\'jntlviLL n'lavh L i'l "l'El\1~1£, mt-in L i'li"il\1ili::?i'trot:1111'1 uaii1l 

LLi-1::"ll,'l i.u-ifu;juvl ri -,,u~,-ii'l'l~1.ma::'l'l~:1J Lif"lU'l•U1.n.01J,tJ~'\11Lavi-..:,'t; L~Ut1\1o"l,"ilQil"l~tJ 

r:: .., • ::. - d ~ .'"i ... n'1,!-1\1fl'r'ILUrJi'lLLin s-i LLa::'llt1\1tli::n'EltJ'i'TYiflYitJU'EltJ1J"lo if'lU'lfUij'\.U'l lE uu Ll..Jl-'"!rn~hrnil'u 

U"l ::~'i'T'lifYl -i'LL i'l L Yi,,.:; L ?JYitJfl.itl\1 tl"l\ltl~U L r-l"lLLil::rt,'IJ'IJ ::?1U 1 r-1"11 il"DLL1l ~\1 

1u,..,.mc;i~ '1J'H1fl'IJ '11rn~c;i,;' 1i'l,..,,n,::~n i'11Jif\1Ur\1'R'l'U'llil\1~fl"cttU::ltl 

LL tJU'lJtl\'lfl'l·,~ \1~'1J!l -.unl ;fl~'1-'lll'1·LL i'l"ll 1\1vi'u ~\'1;'1,fi~"l,tu"l'l'l~fl ;:"lU~'lflj)lJllJ i tJ~vltl_LL i1~:: 

., ~ ,,J I ~-.J ~..,I QIJI YiU1J'1fl~ULU'IJU?1UYI ~ cl rt LL~:: "1 a,u'IJUVIUYI ~ 'IJ'IJ ~1J'r'ltJfl,::9.\m'l'l'1tJ L-"ltJ1Ja'3Y1,:n 

~..,, Lnc;i~nt1LJ"l\1'l'IU\1n~t1 L ,,.11i1;YitJ'l'l~n;pu Lfit1'lti'ufl'111J'11l L~t1if\1ilnt1r--i--i:: LW rni,::11: 

vl'1l 1 Y1i,i1u ,; L ,1.., L rlt1 tJ Ll.MlJ<;l'il'IJ 1u~\1i'EJ\1«jtJtJ, ..;- L W'l'l~fl!J'l·U LLimir\11,nvl"l:IJYi'IJ rn1hu' 

i'l \lt.)fl'U71J'1 i. 'IJ'l'l~tltJiL 11i'l tl LJ '1\1LL JutlU ~\1;, dJu--i ~\1"il LJ"l\1i1U LL i'l L ,,nif"l:IJT~ tl'il ::a,t11 ;-;, 
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I ..I d'l ., • L ,J~t.J'\.UL ,J~\'l"llfl\'1°1 UL \JU L Vl'i'l'U'i'lffl"Wl 1 'Yl~flLL l1a\'IV1lJ1·'lJ '1\'1'1S~Yl L '2fVl 1 

;,. L •n L ~lJ;U;'W"nmTlllJ~~~"1'i'lUf1'1UiJ"l:::'1~'n1·S'il -i°~U1U'tn~'il g:jt)y)"l:::t.1::: L 'l"''1· 

tu , LglE.JLLi-:i L,1-..i::: L{,u1~~ • . n,, LiJtt.1uLLiJ"'\'IV11·\'1'1vll'l.rn,,1J;1,u'1'il~'l1u~:::a:::V1tl'tJL..; L~u 

n\'l'i'l'l1lJ;'1\'lfl1·"l LL"'::: flT'S~\J L '11•'i'la1·lJ~<;) L un,,vi~·w,.~ci~u L cl,-itlLL \J\J'lJ'i)\'I L 'i'l~tl\'llhl L 11 ➔'1\'I 't-ii 
lJ1·-..Jrfl'/JlJ'11Utu , ~\'l;ml'l.JlJ~il flfl.; LLlJULL ~::: L 'l~ nU1lJ'1·L 'UL Ufl'1-"lfi "i,)'1•"ltll'1'11lJ'1J'\.Jf)tlU th :::'1~ -

'i'l'1·Svl -i'~u,U L ~LJ\1 fl1·"lW-..i1•"ltu1,fl1·"l L iJtt.JU LL ,J~\1V11 \'1'1vll'Ui5 "l"llJ;'1,'tJ'1'il ~vtL °lJL mL 'Yli\'I L \J"lrt\l'i'l~ 

LL uuilt1,-..i-..i:::Y11 'l ,.;';'1S1.JlJ~ilu~fJU 1 iJLLvi L ,,,n"liia1,lJ'1·"l~-..i :::lJ'1\'l~rlJ'Yl~tl~Y'lv1-.:J 1 ;'Vl'\.Jvi ~'sl'Yl~\1 
d 'l ., ~ I ~- ~ .. • ..,I d VJiJ"l,fl!) L 'YI L 'YIU'u tn\1-if \11 L -..iun '1'1'11.JU'1'1-..i-..i :::lJSif t.J'lJfl\'lflr"l L u"'m.m ,J"'\'IY1'1·\'I L 'Vl'i'l 1 'tJ 1 "'U'Yl~fl1, 'U 

.l- "'i • .,, ~ d .... I d .... ur1'i'l"l'1\'I L vlt.l'/JlJ'IJUtJU \1l'l t.J L 'Ylvj c~~u L "l1 'i'l'l ·rn-..i::: L UU'l'1·f1'1·"l L tl"'mm th:i\'IVlr\'1'1vlrui5"l"llJ\>ltU'1vl tJ 
fiu L,·-.-..i:::vifl\1W-..i1•"lU11~-:it.1 LY1111r-.1mL"':::n...,..,_~i>u...,_ .. Y1"'~ .i • · ., ., • ~ ••uO ru ., ~'sl'YllJ'lU,1-.:J'l'lL"lr-..i:::v1tl\'IS"l'l\'l'i'l1~'1lJ 

,. ,Jd .I l:: o 
).Jfl')"l L ~t.JULL u"'\'l'i'l"l\'IS, ~{\J"l!B\'11, ULL \J\JLL "'::: L l'.l'i'lU'i'lffl"lV1111'1·'1JU~~u L.r-.1'1LL ;, L "lr.;J::: L V:u 1 ;~, 
-du LW-ri\1~u,,au'l-:ill1•flLL~:::ifu-..i::a~;;flu'l,.;' L{;u~'.""'" L.,. 111 .,, tl...t .• 1 .1 - ., "" ,. ri. 1 utl\'lf1'1•1 L "'U'ULUJ"'\1'Yl~'1Elu"l:::ff'1"l a, .J .., I 

~1-flr"l L U~UULL 'U~\1ilViU"l'llJSif t1fftJfl'1•"l L ,J~El'ULL • '"'\'l'l • ,,J._v "' tt ., ~ ~ ' ' 'l u.. L,.. • - L Vifilf11"l w-.:J'nVi LL "'•fl'W\J'lrU,SU L -..i 
1J1,nfu LL~:::fl\1-;.i::J1,au'l-;,i1J1naffu~n t1,Viu~,n 1 , ti"' 'LI •7 ~ • ' L "'El'ULL "''sl'lltl\'11,uLL\JULrn:: L VIYl'UYlff'l"l '\'.1 '1 
rn'IJu:: ~u L r-.1'1LL ~:: 1h:: L Vitllfl7 "l ~\1'n~t L tit t.JU LL ti-=- "' • L .. ., ~ ... ~ • ~ .. _.-.:, L un "ltllJ11\Jf)'1 "l"t'l\JYi'1J"IJU<;:1 °\ Y11.J LL~:: 0 '1"l'il'\I 
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., 
1.1 w .. "l. I ,N w W t;; W "'"' a, I l>""I I v!-;.iuu11.ni."IJ ful ,u '\uui L ,ru'l ',UJ'll\1(l1• L 1 .. nrn tJ,\lULL i1'1'1Jt1,UJl.li'IJu9\uV1 L 11n il1·'1l.l1·fl Ll.lal.li'IT"l u 

L Ufl'l 1~~'l'ifll'l 

I .,j W I I I a, ,,I t:: -u~ L , 1 9i't1\1'il, :;-.,um1.1 tl'nf\1~91 t)Vl L ·nYiuilua,u L 'r1ty1.J1-;.i,.n.,,~l.l t:l\1fTYii'.la,uut1tJV11.n=nMJU?1 

-e:ir,i-e:iill'tl na•nflt1 L \J11fll~'il1J-..i1n4iu~u~ '-., ll ii:: n l.l'l-..i'l•f\'11~2.I t:f\1fTVf~'1U-ifUfiUvl Vl - tl'. 

~UL \J")'lm'il tJl.l'l-..i'ln-ifu~U~tl yt1,,1l'tJ fltl'Uv\-..i:; fl a,,1t\\1T11'tl~\J'ltl'IJ'tl\1f\T'i L tl~tJULL Uil\1-..i1 L n.i 

I 

miu 

il~LU~'1\1"j::tJ::L'1il'l~~1n<;1 tlflL;U~f\fl"j::~U~\Jl~1~Yi\J'ilil'tl?1LU4iu~u~'tlYtl'l~tJ~\1LU~,uu 

Ufitr,w,\1'1.'linumj L VITI 1 u 1 il~LUfl'l•")V11a1i11i1uv.'lJ,,V11nul.l'l~\1LL~ L ~1Ji\1~u~,u~ L 1i u, 

LLvlfiiin,"j L tl~uuLL tlil\1 na'l'1~'tl L T1~t1\'lrlt1 L r1~t1\1 i.'liv!V11i, ua1 i,i 't u4iu~u~ ~ - -... t1uii 
i1,rnal.l'IJ'tl\1~hJfl~'tlU~1·\1~1 LLil:: L Tl~t1\1rJt1 L Tl~tl\1 '\. -iJ L '11a'l-il-..i ::'tl r.i't U 1U'IJ'tl\1fl 1 L Wtli'.1tl 

oili!Ll1'l .~'1~flff")LLi1::LiJ?1\>lf\\.lil1 a'1ULTl~t1\1rlt!L~·~tl\1L-iiv!V11i,ua1i,;i·:nn4iuijuvi " - ~ 
~ I 0""4 GI I A I I - I a,, UU'&1U~~l.J'IJ'tl\1'&1 "l11'4l ::l.JTl'1'l·l.J LL \>lf\\>l'l•\1nUlJ'lfl Tltl-.:.1 ::Yi\J'11•ii-&'1'U~'&l.J'IJ'tl \1?1\Jf1 TltlU'll'l\12.l'lf1 

LL Uil\'1~'1 tJf\a'l'1~tl'4l ::'tl ,ji, U 1,U'IJ'tl\1fl 11 il~'tl!l'tl~L \J\J~rtl ') LL 'r1'1ULL ii:: m:;~\1 fl')") L i.JtuuLLUil\1 

'1ltl\'la1u~-&l.J'IJ't)\1 L ntl 1 il'r1:; LL ii:: 1,ULL \J\J'IJ'tl\1'&1i11U-.:.i:: L ti~ tJULLUil\11 UVfitllJ '1 TI\J L U'l91U L e-1') 

~'t-iia1\1~\J'r1il'tll.Ja1i11 na1-,flt1 L U1-~U L ~1-~i.-iia1'r1~\J'r1iltll.J'&l'<;) 'tu4iu;j~~ ~ - '-., iluii 
, d~ ~ wa, '&1U~'&l.J'IJ'tl\1f\")'t}fl ·(n,'tln L -Qu~\>lt)VIV11'/JU'11·fl~U L 'r1UtJ'1Vlvlrf\LL'r1\1LLi1'1\J<;)'4l'\Jil:: L iltJ11 'Yl~tlYJ1 

•no L~'lffi,'llu::~u L cn~u11-.iuil:: L ~u"' L 'liunu.) LL~ L u1~u L e.11vli.-iia1.,,~\J.,,ilt1l.l-&1i11 i.u4iu 

~u~ ct - 1n ifu ~'il(lvl'l-iiV11--i::1h~,ue.ial.l'IJt1\1LLnilu~1-, LthJ-&1~ru mi1-\'li.,n'c;i,l.J-.i,n.,,Zn111,u ' - .. 
I _.t::, ... I 

L'ilr~u L~rLLil::LLl.lYilJYiUU LL-&?1\1L't1 L ~'U'tltJ,\1~i;i L -.iu,, 

L T1~t1\'1Slt1LL ii:: L Tl~'tl\1 i,,i;~Vl1;, tJ'&1 i,;i,1u 1 ;V11iflu~LL\1a\1 L \J"l1flli'l~il L tl\1 a,U't1~fl;jr'U L rlu,n\J 

L.,,~niiuvn.1'l1,i'.i:fiu L~u,'luiju~uvl ri1 'il'tlU\JU i.uiju~u~ -... 1;Yi\Jl.l1•ntu LW ci'. :fu LLl'l:: 

'W\l1J1ntu'lu%u~u~" ci'. LLil:: 1n .,,~n;j1-uLrlti,n\Jn1,V11Lr1~cl\lrltlL'r1~ntu"l-uL11~llu1iv.\Ji.u 

~u~u~ ct ~cl 1;-wu'fiLL~ L'r1~n "> :fiu 

,d O d I "'i ,=i... .,.,!,f I Vj ... _c.;_. Yi ~fl :j1U L fl tJ'1nU'&1 i11V1U 'r1 il\1 L UYHUTl?1\J1UU1?1U '&1lJ1 ") (lLL \J\1tltlfl L <;1 L W In EJTI 
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~cl tJi'lLL 1f1 LL r1::; tJ i'll'I ~ \l l'I ~f1 ~11.J L fl tJ,fitJ ~1 ~\1l £J i'll'I ~\lvf U 1•1.JtJ1vii1tJ i'l i1,£Ji'l ~\lntJ t'fuv/ LL l'l .j\l 

1 unrui'l~u1u 1 =ii'LJ\lLL ri:: 1 uuffv iihrn.i\l 1 u1,rui'l~1 uuffm1u 1 ;wu--j1,~1 ~rivlihi,w,.J~lJ'llu\l~hJn 

~cJtJti'r\li\lLL r1::m.ifi1Jl'lfi1.J L r.11 'El~~,lJ~lJLJnUntJ min ~1,r1 £JPILL 1nLL ri::; £Ji'll'I ~\lvfU11.J1.Jr~h1u 

<-l ::£1 ~L 1.J]~'El\l L i'l ;cl\lU'l::; ~tJ L VU~,1.JlJrnLLi flL ;WtJ--j1,~1 ~ \1l L 1.J tJi'lLL 1n\1ui'J~,~mT·m rl::'11111.J 

rnrl'Elunu~wuiih1,., .i\l 1 u11,rui'l~u1u L l3£J\l L iJnu 

L i'l;cl\lU1::~uv!u1.1.J1.J1 vil11.J~')1.JlJrf1<-l ::wu L 1.Jl'l~lJ t!\ll'l'W4f\l,., ~lJ t!\li'l'W L ,.,.;,,d'-;i ::u Q 

'lu-ifu~uiil n LLri:: \> LLr1::n~1,1J1,1mLU\ltltlnLiLtlw ri tJi'l ~cltJPlLL1f1vltl\Jvl\J £Ji'lLL1nv1t1un~1\l 

11ri::tJl'lLL1nl'lcJtJi.Jr11v Li'l;cJ\lu1::lluiilwu--i:: L ww1n~.;cJ£Ji'ltliilY11i-rn L trallf1l'ltl£J n1 li'lifaYI 

0 ., 
• .J. ' ,I/ _.._ ' ,J ,.J.J t:, ~ " ,J ~ X. ' ~ 

Yl1fl1£J11cl£J 9.tJLL ri::~1~fl 'lJ\l1~~ L 11rl'1\J L UU'lltl\lYllJ1•<-lrf1Yltl\JYl\l"\J L l'l'itl\'J 1~v1tJ L 11rlr1.J 

hiwu L riv'lu-ifu~uiil rl LL~i--i::wu~ni1f!LLn1~vhLLr1::~LL~flLL'YI\J\Jtlfl"l1flil Lrl11LJ\'Jfitl L i'l4tl\lL'IJ->1n 

11~1Jef\ll'l'w'lu-ifu~uv! n LLri:: \> --i::1Jwu111uwuutJ£JlJ1·f11\J~\J~tJ~t'i'Y.llu1J1 LmJJiliJwviu Lr.11 

]tff1 'VIW*~\J Lr.11, L'i1£J1~vl'JLLrl::f11::~mlvl'JL<-l1::t 

d1u1u,,ru-rv1~11,cJLi'l;cJ\lncJLi'l;tl\lL;Ylwu'lu~u~uiiltJ~cJ1~uiil ~ - \> ~u--i:: 

LLv1nv1
1

,\'J--J1,n.fluviu~fo~cJ,~viil c: - ri cJV1\l L~1.JL;,'2fr1 ~,cJV1\l L'lrtJ ,iJiJw~u 1r.i,L~::.1r1~cJ\l 

d .J"' 'l ., .., I t:, A 

!fon1::~n,Jr11,£JLL'l'lrllJY1i1] L-.J1•::YJ\1l1lJ--J::wu 1.J'll'!.J~tJYI n LLri:: \;i LYlr\JtJ 1'1UWl\Ji'l1.J Lr.11•--J::')'11.J 

' ' ''l .,, d . '- I .,, ,J I .., d A 

-i::wu1,~1u1J1,n--i::tltJ u'll'I.J~U'YI tt LLri:: ri , LLl'lnwu11ii ~ ~Ul'lDFJ'lu-ifu9iim ~ 'lI\lcJ1'->->:: 
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~u L r.-1,a:u\l1i',M'\-ua7Y1-'S''Ul'l~'tl:U LL~:: L Vl ~7~vlv1 L l'ii'im.1f:i'u~\'11,iJ~,.\'ILL ~:::"llu,-~ YlLLYli\11 u,--1,tUi'l~ 

u,uu,~"l-n'Yl'\J~1•lli!LL ~ir7 ~YI~ 'iltlQ11'1-UL u L Ur~U \r.lr'1u \.L ~::; ll'\'IYJ'U')1· L ,j',.~u l. r.l1:'1U:EJQLO i 
nu L vi,~u 1. r.iriin;--rn LL11vi:u.;a7~c;iv.h111-n'-wtiuV11,unYlt1-..i,mLY1~\'I 1 u,,rufl~~\1~u\1 L -uu:ou 

'd • ... ., ... I d O ... ·- .. Q • d LLvtYlLL Yl~\1 L '\J ~rM'l ~'U'l·UU'l·~'UU 1 'i\Yl'\Jvl::; fhVl L 'YI t!ltJ"iJ'lflfl 'l 1Vl 1~ULL1JY.i1JYi~\-l LYIU U, ~fl!J'l-U\'.l 

LL i'l°Vl\'I i.; L ~u-j ,tJ,,"iJ "iJ::; "L 'tlvt::; ff, L nu;u LL 'U'\JfitlUv1-..i::; "L 'lf~U L YIU u,~:unl-n' L YIVl~"l.-Uvl ::.cl,E .I. Y.iYl::; 

~Iv\ ::i'hih Vil'\~ tl:U L 'Y\~'1vl7 "l11Yl7 'L ;\w~:u.;~uVl,rULLvl.fl "l-n'\l1U~\1TI1 L-U"1'7~ 'il LYll-1\11tl"l.mL~~lJl'j . 
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ni1a~a~aBuLW'l'l~n~,u~fluOu11L~l'IOl'ln1,~iLl'l➔t1\lOt1Ll'l ➔tl\1Lii1u~iiv1~u't;tt.._,~i 

L UU~ULLii~minauati1\lLLt1uau 

lULLtJtJ'llt:1\1 Ll'l~tl\l~a Ll'l~tl\lL'llai15v1"'Lu-nu~uyf ~ - \;i ~1-nLLm~\11u·nru!'l~u-ai 

i.nflilu~::n~lU'l\11ltl\1'1J1,u nilaOa ni1a'1J1 'A'1'ijml1 LLa:: LU\il91n\la1 ,d.._, L\il~a\l!la L\il ➔tl\l 

"'L-uai~fl L 'l'li,dP1i1-tJl'l~\lf'fuf'fu~'r'lu~1nLL'l'li\l 1 u,,t11\il~U1-u L li°ttJ\lL ual1un'auth::,,.~f1,av11v1au 

viu~1Ul '\J'l'ltlnaiifl~'r'l'\Jl U'l'l~1Jff'r'l'l'l1J1tl L a'IJ rl\;i f)tl'UiflJtJU")::,,.~l'T1ifvl 1vltl'Uvl'UiflJtJ~ vfu1-u L littJ\l 

::"I' _,., 
UU ~1J'r'l'\J L atJ~'\J1·U'U1fl 

d • 'T ., 
mL'l'la\l ~u"i,t11l'lfiu,u L~tJ\l 

"ijnn ,:: ~u~u L i:-J1~1-n LL 'l'li\l 1 u,1-t11\il?i~\rnt1\lilu'r'lt11,J,u1J1-na ~"l uaif tJnauu1::~ff1av1 ..;1,rnuvi'u 

ail'tJ~ t1U,\lL1nv111J ~,mi l,vi' nlii1ini1,11\l"ijn'LlfJ LU~t1n'l'lt1tJ 1..,Ji.Iu~-µ Li:-J,,~v1--i'LL'il::1;tll'lu 

L 'iltl 

~\li'll'l L ~nLL'il::;'l '1'10fJ::ihn'11u::~u L Wl L l'l~tl\lL-U L l'l~tl\l'lh::~rnL'il::n,::~n~v1--i''lJ'il\l 1 tl;-w 

J,u~1,n.ffu~::"l a'il\l L tl'lwn'11u::~u L i:-J1'1JU1vl 'l 'l'l~LL;'1~\l'\J1 L tltl\l n,,ta~\l'lltl\l'il\l LULU 

·•-n~1J tl\l L ~afl~n 111J"Qvii'lih ::'r'lu1J1-nfuv111J'ili~u,:: tJ:: L 1 'il"1 

.. 1 .. "I.., d d I ... 1 

-.:i tl tJif ,~ 11'1~\l L nv11'1'1,l. L tl'il EJULL tl'il\l~ LL 'YI 'il\l 1 tJ ,1.t1Jl'1~'\J1'1J L =ittJ\l-i ,naii'EJ11tlU 

ti , ::,,-~i'1,av1,v1t1u;u1J1iaii'mJ,::,,-~f11 av1 "lvltl'Ufl'il1"' 1 \iltJ~\l L nv1 ,'"1ihn, L tl~ tJULL tll-l\l;'l'U 

ti,:: L 'r'lnlfl 11 tl\lflYHL 'il::,,.vlJUti n1Jv11u1v1 ti n i 1-,~t1 m'11u ::~u L i:-J1-'l U'l'l~lJ e:f\lrTVI 'l ual1EJnt1u 

t1,::~~f1, av1 i'v1t1un 'il1\l -i :: tlflYJ'U 'l 11LLv1nrit1uLL ;,~\l 'l i'il\l L tl'l U'l'lrj1J tl\lflYltlm'fuflviiinii'l'lrl\l ~\l 

'H!n1 ,d°LLvln~ 1-\l-i,ntl1:: L virun 1,, tl\lflV1a!rtJnaut1, :;:,,-~fl1 av1,'v1uuviu ~\l-.:i ::YJu11m'IJU ::~u 

L i.ni1u-.:i:: \]f11,\l 11~1'1'1'1~1J'l'li!tl 'l n ;nuflvi 1 'il 'l1 :: ~a1J "i ::"1111 \l L 'l'l~nLL 'il::ai~11 'l u :;tl'llt1\l 'l u•,rnn 

LL 'il ::n i 1 'il L ..,in~Ul'l'\Jl'I ~\:ILL "ifl 't U'l1~1J ~\lfll'l'i'flJEJfitlUtl"i :: ,,.~fl1 av1 "ivltlUf) 'il1\l fl, ::<;J,mn1 VLL .i:: 
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f\'l'llU ::~u L WHnu L 'ttt1flV1'1-t1~flrr1 .,vlmLvi \'l;'l Ufl'l·.,\\'illil'ilLL ~:: ,::t1·1-u,LL'11\'ln°Y-lt1 L '\JuR~'m "lfl 
L-mlfi'U. '\u~if unmn.h::'1'~'i'l'1,"'vl-i'91 tlU11Ri\'I~ L '1\Jvh.h L ~U'il'l u91~'1-fl'1'11U ::~u L ~'l~nu L '1lt1fi 
V1'1•t1~iln-.-i91 fHlc;i \'l;'l Ufl'l.,\\1l'll'11LL ~:: .,::,.nu~LL'il\'IV1ti!t1 L '1w91 'i~nt'i'u-vh 1 tl~,. "1nw::~u L ~,­
ll uuo'ilmLn," iluil'\'I i.Jiln'l.,~n~ L '1'1l uu L ~ uunu~~hrn ~:: ,tlLl t1t1"2Jt1\'lfl,'1JU ::~u L ~1-~u i 
~vmi.u-.., ~ tl\'l'i'!Yi~'lmm~\'11 u-,'ltuR~u,.u l ;au\'I L ~ti i'luvlLL ...,~\'I 1 \J"l'ltu11?1U'1·UU'1•9hluv..u~, 
n1'llU::fiu Le.1"'1-1.tl~m:ttu:: L'ffi.!\1 L ~lJYit1'1.u~~uvl ~ vlt1Ut1ULL~~~t12J,nfui.u~~uvl \;, 

I vi.Id 'l 
.. ,..., 4=' .,. .... ·- r;: 

~u LW\vh i ~.uYIYitl ~UVl~l.lt:l\'l'i'!Yi Uilfl~'inu uilu?iuVI ~ vl'ilU\JUlf\'I ~'ilYitl,'12.l rn~mL ~::n,:: 
<;_\flRTitl'ElU,\'I~:: ~ '8u ~n~, ui'lu L Rt!t1\'lrlt1 L -r,~n L •1hthmt1n n'71~fl'El .fl71. ~"Dt1rlt1 Lrn::m,-m 
iiuv..ui.uV1~2J'i'IYiV1lJ'l·U L ~"21 <s>\;i LL~:: '<>~ l!f\'l"q'il~\'ll.l,.-•nn,ijufiuvl \;, 91t1ui1:-,, 

i. u~U L "l'l\'ltl~ ::"'1t11 ;~'1·"'lJUf)flU\h::'1'~'i'l'1"'vl -i'v1t1Uf1~'1-\'lv1LL ...,a\'! 1 tl"l'\t'\IR1'U'1•U 
L~u\'lilu ~::;,1.1~ifunt14lu~uvi ~ vlt1ut1u LL~::,iju~ti'vi \;, vim,~\'llt1"l,t11Yl~u,-uu,.fl 1t1,--uu 
-1'vltl~;,2J;1if uffun'il 1,tlflu~u L ~,-1tl~v1'l~\'l'rli-rnnuif \'1"2JU'l·'ilLL ~::1,tl~'l\'I u ~::~u<;Jvli.'tli. un,., 
V17rn'1JU::~u L ~. L iJuv1u 

1 \J'l1t\l'r11'U'1U L ~tl\'ILL ~ ::U'iUU'l•~ilu L ~'U 1 ;'cl U'l\'l'if'il L ~u na,,'1t1Yhl'~,i\'I 1 tl"l'ltll'119)U'1U L =il'u'\l 
··rnui 'h'Vl 1;~\'I L nvt n,,., altumL tl~\'!"llti\'!tl"l:: L YiQlfl'1•'l tl\'l'i'IYrn ~::'1'Mlt'i-i-i2J;,.u'1'v1 tl un~h 

1tin., 'll.l ~vl'i'I ·iiuv-lt1~,il ~rini\'l~U L ~7-l!f \'! 1J L 'i'l UYitllJ7·fi ilUVIU,,d L ~u L 'i'l ➔ 'il'\l i. 'tl L 'i'l '!ti\'ll.h ::<Ku 
~Vli~'l u~i~'il-~ ::il 1,tl;,,\'lvir\'I 51 nu L 'litm-,::~\'I "'i'tiu'i'lt1 L '1wv1u "'-iti Uy'l'tliluv.t1')11hhu"2J'tl\'I 

t:, ' ~ ~ , "I ' 

~tJmnn ,n'1Ju::~u L ~-.~i.i~'\l 1 til in,~l.l tl\'l'i'IYiUU-.:i ::YitJ,'l•~flr'l"l ::u,-u~,'il~'iU~LL'il'\lVI .ti uJ n L '1wLL tit! L rl~tlt1U'!-i"\ r\~U~LL'il\'I ~fl'U'ilLLfi'l~ih~2il LL ~::~hl~ L ~U11Yi\J L .ziut'fu'\ U\J'l \'IVl'i-ll.J'i'IYi i,u~ 
' I t:.-..J ~-Al~~,..,, LL"rii"11t1-,rtu'i'l~t1,-uu,-~h1u 'i'l'l'l·lJlLvlflvl'l\'l"l::.,.,,,.-,,'11u~uVI 1.;;, LL~:: '11'1.l'il'UVI ct fl LVIU ~ilU,\'! 

'il'11 L ~'W L 'tl'U t'i'u fl i.-1 fl'D , . .h:: L Yinlfl , ,., t:l\'l'nYi~VI 7t'i'Ul.1'1 L U'U th:: L Yinl'tl'1U 'l·'ULLi,n W1 ~::t\'I 1 iJ 
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.., ... 
LV~::fl~UWU~r'lu~~uvl If'. 1i'l-aLw.vlvi1 Lfl ➔tl\'lrlD Lfl~D'J'li-a1~1tLLVlU l-1~fl!j'l\JV1LL~fl\lL'YI 

, .. • "1 ... t't ., .,.:\l~'3LL~1l'3,.;-,r1nT1l'1~t1~7~\rl'5u L~UDLJr\l'ff1l L-..iun~ri u1.1~1.1wiu Lr-J r ]tlf17 L~"lJt1;utlLL~.,r,,.,\rl 

.: ..1 _...__~ e ' ... x.,~wu-..i'lflLLl-1~\lLti"'l'ltuflviU'l·ULlz:ttN~ifu L "aHl\l~U fl 1::\rl\lV1i:la,\rl~7•t.J L uu1,uuwu,-,,flartlT I u 

.. "1 ..111.,;~WL~fl er Ll'1LL;, n1iiwuLau--.i'-,,i1 nDutl,::~«~,~vl1v1riutl~ru1.Jrfl \JDfl-..JrflL'Yln,::~flYlL~ 

l-1 ~1.1 t:f\l~Wvl~,rnlif uffu~if UfiiJUU"'l ::~rlr~vl «i'viriutla7•U~fo 'Yl~'J 1 U"'l'l•tufl~U'l·U\J'l•fi L 'Ylfl., ::~n 

, ~ e _.., .1. _'1.,. ..1 • ➔ri'Ji'.1t1Lfl~D\lLi~1~1mi-i 1,tl L ~fl~\lflar'1'U~1\a'31.J7,-..J'l,fl"lru1l\JY1 I( 'ZN L \JUL '1~1Vl'Yl£JflVl'l L fl 

.~ M ._ A' LLUU"llt1\'111,mJ::tiu Lr-J, ~~~vlL'l1Vl7 LL~:: Lfl~D\l!JD Lfl~D'JL"lll'IWtJ-..i1-nn1•1 ""\lrlW LflflLLtJtJULLvlfl 

vi.,\l~rflfl,,t:f\'l~W Lifli.u.fiuvl 1..i LL a:: r-J DUr\lfu Lil'J 

1 U"lrtu~vi t1l'1~D~MJfi"'l"'l1.J;ru~v1 t1 'lu-nu~uvl I( LL~:: c: vf LL 'Yl~\31 tJ"'l'l•tufl~U,Ut.n~ . . 
I 

iiu flirufl~\lffU1.lrf19' L vi u,ffuaif unD\JU"'l::~~rt,avi ;VIDU tl~ruvlu 'Yl~\l 1 tJ"'l'l-tufl~U,U L :zlt.J\1 L -du 

~flfli\1~U LW) \'jfli1'f'lLLn'1,;1.I LL~::,vh Lfl~D\'ltl1::?ruvlvi1;'1t.J~7~flLLa:: Lfl~tl'J!h:i L'Yl~n fl'17·1.I 

" 1 1 'er .c:111 t; ~ ~ .., • L4 ~1.l'rf'Ufi"'l::'Yl'1r\1LL'Yl~\1 LU1'1·t1Jfl'f)Vl\1atl\'l'U~ L1l-.,Jrfl1U¥I ..., - '.i 

LL~~\l L u1rt1.1fl~uruurvinu 1 uuuflvn 

iiu L w L ~t1\1viu-,,fl L w 1,::1,.lf \'I "lJrJr,.,i~n • . .,~mn; L fl"'lr::i1 ui'lm{,I tJ-..i'l•flLL 'Yl~\l 1 u1,tufl~ ummvn 

vl1.1vi't1t1n L r,.,imLw~ciu L ti\1 rn'11u::~u u.nvlwu'lum~m1w-..i1•flLL'Yl~\1 L u·ntufl~ uuumn dh1 LlJ~uu 

L vi U1Jf11J1l1"2J\J::1iu L r-J,,vlwu-..irfl m,~\'I L 1.J"'l'lnlflviUrUtn~LL ;, -..i:: L ~\J L ;"1'1·1tJLLi.JtJ"l.lv\1fl'l'lJ\J!: 

~u L r,.J')-.:j ')fl LL'Yl~\111J "'l'l•{Ufl~L UUUflVJ,,iiufl1.1,n1.1,u Ll'1~tl L nu tl Ur\l l,nv17-1lii ,ilLL tJtJ'lltl \111'1'11\J:: 

~u L r-J'H,mL 'Yl~\l 1 u1r t1.1fl~u-,,uu,~vlfli,ufl~\1ffunu 1,tlLL UU"l.lD'31l'l"ll'W ::1iu L wpnmL 'YI ~\l 1 ui'lw 

fl~L uuumn ~tl1l '.'l '11U ::~u L r-Jr1 'VVl 1\1f1~1.I LL ~::11,'lJ\J::?1\J L c-Jr1,tlwru L Ylfl 1 u 1 a rl'l urn"'lYl7 

a'7 ~11 LL~:: 'lULL UU"l.Jtl\l L fl ~tl\1rltl L fl ~tl\l 'l -aa'7 's vivi m,~\111J17t1Jfl ~1 \J\J\Jfl'Vl'l•'tl\J 1 ;iin r"lrilJ'Wtltlfl L r,.J u 

LL w ~4rl\1~:: L "MU 1 ;--;r LLl-iti1.1vi'~uV11r u L ur~u L r.J,~'l miirn1.JLL ~:: L 'Via, ~\rl l-1 ~D 1,1.ILL tJtJ"l.lD \l L fl ~v\l 

rlt1 L 111~t1\'I 'l-u L -uu "l.1'1,ULL ~::n, 1 ~"llt1r!t1 L l'irlt1uffuviwu·•nmL l'ii\l 1 tJ"'lrWfl~u.,u L ;ilt.J\1LL ~::u-iuu1~ 

~,utl,::Lwiuflr1t:f\l'i'fw9'Lm~\l1u,,n1fla:"\uuunV1"'U::., ft .. , ~ 'l , "l ,, w L 1J L 'Ylu\rl1Yitl'1'1•;a.Jf)'l•"l"q\rl tf\lrlW 'UV17UD1.J 

'11\1'HJ L'l'IU£J11£J7'1LL ~::fl~t!fl1i1.1~~l'T1 'f'lu'liLfl ➔tl\1L"aL .r .1 N. ' .. "ltJ"' "' fl., ti \l u"'l ~ l'ltl LL~:: n "'S:: ';.\ n ~vl '1.jl \l ~ VI '1 [J 'ZJ'J 

th:: LWrutn-seJ\lrlWLLuutln'wu L"liuffuvhL'11i'l11tJ """' " ' "" ... ~ ... .,. .... .. • •~fl1ltl1\JL~t.J\lLL~::tJr'U\J7\rl \JEfl~'ln0L1JL'l1~~, 

LJ\1L;W1J~1'lU'l1~1.JeJ\11'TYi1J1\1'11 ~1.Jn ~nt1v1Ltl~tlnl'1~" 
\j <HJ LL~::n,1~Ltlfhrn'11t1t.JDLJ1\lvlwu vlLL'l1~\lL'U , 1 (lJ 
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..I I ., 5' ~ 'UL'llufl~'\1LL'"jfl ~ .. , ~~'IJ L r,,i'Hl1·U L ~h1nvn.uviS1n1 '"jvlflLLIJl \l<;)'1 un1 '"j\l'll~<;)LL ~:: '"j::tnu ~ LL'fl'\lfiVi fl'l•·u ... ~ 

L-znJf'i'U • 6l 'IJ~ifun'tl'IJ'\.h::"1ot~1•ii9l .;\JI tJ'IJn ~-..\ld L i'Juv!J-,. L ,u'll'l uv!-i-,.111-ITT.J ::~'U L Wl ~-HJ L .1zftlfl 

, ., ..i ., • 1 th " -z.ru., viu L ~n vnu~r!f1'1'"j9lflLL91\3<;)'1Ufi'l'"j\l<j)~•;m~::'"j::\J'lU,LL<;)\ll,il!tJ L '5uvi,~nffi.n'h 'l 11'1 ., 

LL uuim.J LLf1'1 " nuf!'\3 Lliiln'l'"j~rn:n L tf-iJ UU L v'I UUt'ftJfu1\i.rn ~:: 1ULL tJtJ"lltJ\311'1-ITT.J ::~'U LC.J'l flu CJ 

~yjtJ"l tJl'l~lJ tf\l~Vi-..JtflLL W~\31 tJ'"j7,tlJ\il~U7•'1J L ~U\3 L ~u i-iuvhL l-1~\31 tJ'"j")tlJflviU7·UU7 ~,cruv;'U'"l'l 
,.,, t- ..I r ~cit:-..! f}1'11lJ::~'IJ L w11tl~niffil:: L wil L ~1JVitJ,. UW~'IJVl "" vltJUtJULL ~::VitJ1J'lfi"2.IU L U"ITTJVl'UVI ..., 

~rn:lfU::tl'"j:: L Virilnr"S t:f\l~Yliiif tJntJ'IJU'"j ::'!~~7,ifvl -i'v1t1Ufl ~ • . ...,,viu',.u L'~ih,-cru 1.Jwu 

L ~t.Jvi LLl-1~\31 tJ"SrtllYl~u-..inn~ -..i ::Vit1n L uvn::11,w ::~u unLL t1tJclt11JLL 11'1 LL~:: n'wu L uw'l:: i. u 

m1a\l L \J'"j'ltlJ\il~.ffu VitJ-i,.11-ii.-ir L 'U1J117W::~'IJ L WlviVitJ~, CJ L tJ r,,J~fl7''"j1 L fl'"j')::i"llLl'\1'1~~ 

~'l-a'lun-'l"SVl7117·"1J1J ::~u L rnLL tJtJilLLii<;)'\1 "l.; L 11u-i1,'1ii?lvi"l 'tll'l1.ffuLL'il nvi 7·'\1-..J7f1'1ii~vli. "Vfl11'1'l"1JU:: 
I "I .,1 ,. ,!( o, .,I "I o, I .f'I ~ ~tJ LW1vf'1 CJ LtMVitJ 'U'Yl~1lt:f'\1~Vi \JtJfl-..J')fl1JLUffl.J~1JV1 "" vlclUtJ'IJfJ''\1 LV1Vitl'17~ Ll'l~flLL~::fl"):: 

~nr1'1,UclU'l'\1~:: 'ii ~ ~n;,ui'1u Lr1~t1\lrlt1 Ll'l~n L~LUl-itJn n1"l~t1a .n1i~"llt1i'.fo LL~::LLW1U 

,1uwu'lu'Yl~l.Jfl'Vi°r11J7U L ~"2.1 <.>..., LL~:: <.>"11 ~'\l~l>l~\l1l7·-..J7•n~~uvl ..., 'iltl\J~7'\1 

"l uvid L ")'lVicl-..i ::ii1tl~ ;,.;riiil'unt1uth::-!~~ • . iiv1-i'v1t1un~,.\3vf LL 'Yl~'\11 tJ'"j'ltufl~U'l·U 

L~r.Ni1u -..i::~'11liiifuffufu~uvl "" vit1uuu LL~::~fuvf ..., vlLL'Yl~\lLtJ"Srtufl~u-i.uur~ Lt1Y1ru 

"1vltJ~~'11Jwii'uffunil1tlflu~u L r,,i,.,tl~vt'l~\3\ili,,unu-$r\3"2.l'IJ7.Y!LL ~:: ,tl~7·'\1 LL ~::i;u~yf'\.-v''t un'l") 

'Vllfl'l"lJU::~u L r,,17, L w;u 

1 u·nwr1~uru L ~t.J\:ILL ~::u,,uu,.~.ff'IJ L 11u 'hit1 U'l'\1~11 L -..iu n ~7·'1~DvlLL 'Yl~\1 L u·n•tui'l~u,,u L =iit.J'\1 

~tit.Ji 1 '1l1 L ;~'\1 L fWI flt~ L 'U~EJ\JLL 'U~'\1"2Jil'\1U"S:: L Vinlfl'l"S t:f'\1~Vi LL ~::'1MHi"l"llJ;"1,\J'1'il tl t1f1'K"1 . 

~~fl ·VilJ r.1vi~ Buv;u-;,.i] ~nn-f '\1~1J L ~'1~'\1 "ll-i L r1tJYitJ1J1·fiilU'YIU1•'1 L~u L R➔il'\1 '\ ~ L r1 ~u'\1l.h ::~u 

~V1i;;'1t1iii~11--a::i1"ttl~7·'\1vi,,'\1 ci ffu L'ffi.Jn"'l::~'\1 ii;ilU\iil L Ouv1u ii;Dt1r1c1.ffu.,..t1'lrih:;,u"21u'\1 

~'Jnw1n 11,-z.ru::~u L r,,i,,vll~~\3 i tlL u'Vl~l.l tf'llflVii1u-..i ::wu-;,rin 7·"S"l ::t1,·t1~, vl~rtl~LL'i1 '\1Vl~D i.1.1' 
n Ll'Jim \.l\.J L Yl~iltJU~ 1 rl~UaLLvl'3 ~ni:IV1LLfl'1~i1rn ~::,u~ L ~UflYiU L ffl.lffu"l. 'IJ'U"1·'\1'YI ~1JrlVi i"1uY-f 
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L \1\HlU1\1'f1'11 L ~un°'1'El LLi.i9hJ;~'IJ L W1•,tln11 a-!i'"OflmL'~:: n, ::~\1in\1LL ~11\1~1rln1 "il'i~'El~1~11'li'u 

i.-a·L -o'3ffi'.f n ,::V:..,,~r!a,'lla"l,u L w~,i.1'1JYiU~"l·l'l;,ufi'u91Yiu-;.i"lmL l'i~\1 l 'U"i"lflll'l~U"l'IJ L -flu\1~iJ'u 

nhiYiu L au,
1

1,rJ 

L~n~\1n~--n1l9iJ'lla\11J"l•~,n~~ul'! <t. in\1 LDi.n,a,vl-..,tJmf1 Ll'l ➔m,thl Ll'l~'El\1L-U~1,viLL;, 1,tl 

LLtru'tl'El'3n,w::~u u.n ;~,i\'l"l-aY11 LLa::: Ll'l ➔t1\1tlt1 Ll'l ➔'El\1L-U91-..iu-nnn'7- 'lef\11iVl L~nLLU'UilLLvln • 

-unni\1~'1J LW'l ~nif'llLLf1'1~;1J LLa::fl~, Ll'l~t1\1tl'l::~uv!Y11;,U~1~'1lLLa:: Ll'l~tl\11'.T'O Ll'ian l'l'1'1·1J 

~1J~'IJtj"):;')1-j,\1LL'l1~\1 l'U'l1(Ul'l~ir\1~t1\1ilij 1;-;.i,n-,t.191 Ii) - ~ 

LL l1 ~\1 l 'U'l1flll'l~U1'1J'IJ11in\J 1 'IJ'IJ'IJ nYI I 

i.1'1J L w L 1'El\1vl tnn L Yi ,,::-j"l,ff\11i.inw~n"l•"illtn~'1~ L l'l"i"l-::i1 'U'l'HU;~ tJ-;,J"lf)LL l'i~\11 'U"i'ltufl~ 'IJ'IJ'\JflYl' 

vi1J;t1'Eln L WtJLLYi ~<lu L t1\1 n,~u::~u L W"l•v1-..iu i.u"t1~1Jl'TVi~1-nm,~\11 u "i"l-tul'l~l uuunY1, d1t1 L 1.l~ uu 

L fl uufi'un,'lftJ ::~u L ~n~Vi'U~,n Lm ~\1 l 'U"i"ltul'lvi,j,uu,1iLL ;, ~:: L \1'1J 1 ;--;.,.,tlm.1u"21t1'3111'lf'IJ:: 

~'\J L c.i,~,n LL'l1~\11 'U"i"l-turlvi1 \J'IJ\JnY1'1-i.1'1Jfl1J,n1J1tJ L "t,~t) L nu tlU'l\11 "if111'1-1Jii1,1.ILL 'U'U"21tl\11\1"lf\J::: 

~u L c.i,~rmL 't1~\1 L u·nniri?i,j,uu,~vf l'l;,uri~\1fi'ufi'u1,tlLL 'U'U"21t1\1n,"lf\J::~u L c.i1-~1mL 't1~\1 L 'U"i,tu 

fl?iL uuumn ~tlfl'.'"t'lf\J ::~u L wT, tlY1 "i\1n~1J LL ~::n,"lN::?iu L c.1,1,tlvnu L Ylfl 1 u 1 ;lrli. un"l-"iY11 

~1 ~'llLL a:: ]t.lLL'U'U"2l'El\1 L fl~'El\1rlt1 L ri~'El\1 "l-u~1~11vf LL l'i~\11 'U"i"l-turi?i1 uuunvni.1u 1 ;iin,"ivi1J;'El'Eln L wu 

~ d ~ ~ 
L 'U'l~\J L e-J'l'YJL'lfl'i~tl1J LL~:: L Yltl7~Vl l'i~'El,1.ILL 'U'U"ll'El\1 L rl"Hl\'I 

I • I ... H d I "i --r ::, ~'1'\J u"i::; L Vltun 'l 'l i.i\1Yl'Vi'Vl LL l'i ';l\1 L 'U "i "l·nlrl 'fl UJ'IJ'IJ fl'Vlr\J'\J 

.. 
\Jt)fl-;,J_'711il LU L l'iLJ~"i 

il''l 1 ;-..iu~, i.1J-..,~1J tf'31'1'Vl'U"l '3l'i~1Jii ~nt:lvi L tl~'Elnl'it1 u LL ;l:: n 11 a L tl~t1nl'it1 ut1 ~'1 \1vl-..iu v!LL -..,i\'I 1 uYHU 

ri?i,j,'IJ'U"l•1i~n;, u 
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Wi'lnr,'IJi'll'llHL lH~\11 u YHUri~u,-u L =iltN L;:; uuu 'i'l:: 1 uu-ll'm1u V1 ii. l1 L ,, L 'll, i. ~ aif u 

nt1utl, ::-r~~ .... ac;;i-i''luu'S L ,~,,tJ~lJ ul-iui~1;~0\1fu 1 DlLtllJ L i'l tJ 1; L aut1 L1J L 'il'i'l 1 ')')7f)7, 

~\ irlu:r1u L ~1JLL iMJt1\1LL 1-ii\1 L u,,.wri~1 uu L ~t1v!~,-a,Bu L ilili:-i'l'lm~,nm-i'll u1-u«,'llt1\1'1Jl.l'l.lU 

,uua\1am-i'Ui'l i1Jr~~\JLL1!\JvlLL l1\1LL ~\1f117L\JLL~\11 ri,,.'lf 1 DLLtllJ ll'\1 L; L atH)~tl 1tl~n11·ff'li 
• I ,!(., 'l"',;- 'Jt . ., '2l EJ,EJc;:f 'l'Url'::wt1u L,., L 1-iuth,n,., L vl1J'2J\J'2Jt1\1th ::"1!1n iLL 'i'l::m il'l',11u1-i~n1, L ;n ::u~n'2J,,LL uu1n 

Y1i 111EJtlrA'tJm,mL a:: L ri~t1\1rlt1 L 1-i~n'li, ui.un,, L Yi, ::tJ~n LlJ L 1ia,LrlmJnV111rl't1tJ 111un1, 
.,d ·1 A., ~ A ., r;'1.,, ... I .. ,,J I 'IJY1flUV1LLi1a\1 u,,wr111u,-u L·LJU\1 LnU\JLLaT-l:: mu L'il1, .11JV,nY1t1\1 na, .• ~mrnn1-,'IJi'li'IUV1LWla\1 

lui,wr1~U,\JL~U\1Li1uu"l;Yiu~u~uV1,\1'1W~,,1J~~nfl\1 ~ L1Jc;;i, ~u~u~i,\1~11~uni;,u11 

tlr~·-nnc;:f,c)~,\1~'1-U 111uit:w)\1'1Vltl,~rav1-i'1;u,::m-w <;) I d'.oo - <;), 000 Ufltl'Ui'liac;;iA'ni"l•'lJ 

~\1tl,~~1 ~Uilu.", L n,.n."rt1'HJn,,YitJ L r1~t1\1rlt1 L ;,imL 'i'l::m,u L ~u;, u-ui 1 ti 

i\1v!ai~tyai1-i:~\m,,,~\1rlu;pual1'u L ~lJLL ,nv! L f)')LLnv!LLi1~\11 U"'lrtll!'l~UrU L =i:tu\l 

L ~ EJuiiun'~t1 rn"lJU ::~u L ~1-i,u1J,n~·vm\luri 'l'l,u L aij uu~LL 11\1uu~u~u. a L i1rlt1uffuvi'YiuYiLL i1~\1 
,. d _, ., 

L ui,tu!'l11Ur'U L ~£J\1LL a::u,,\J'U'1·~ 

Lau 1 u,,n11v1~'1'1f!t1~w~,-i1JV1'7·\1'1vlt/l ual1'uvlrl't1\l~Lli1~\l 1 ui1-wr1~u,u L ~£J\1 L ~uu<;J,-..i:: L iiii"Du 

11,i'\i1£Ji'l~\lfi'Uv!Yiu-.:.l1·flLL 1-i~\1 L u,1,t\lil~ U\J-ll'U~\1t1r.ii. uui L 'lnl~lJLLJui~<;lt)\J\JU LL a:: U\1i'la,u 

rl~'lltlULLi1~\l L u,rni·";i,i,\1 '] ,uui L 'ltll~lJ L,,jti''i-¥1"\1i'l"i1•1J\;ltl'UU'UilOi,£J mi1,~t) iir1'1,1Ji'la, U 
., I "j 'J O' I _. d .I o _Oj_ ' • I~ ,J O "I a, i'l~'llfi'u"lu11,u1~n,-iMa"Daii11 Li'ltl L'1ILL1J~uwJiu L,-,um'lNVl, LlJ'U1,1JJJ"i::fl\1LL.a::1n Lil'lmiitl n,., 

... ·~ " d cl I nu"lu ,tlLL UU'llcl'\lthn111-'IJU ::fiu L w1 l'l'l11Jl'la,£Jr1~,,t'fu L '1'1a1-u-..i ::Yiu L uaif £JYJacl'\l'YILLi1a'\l 1 \J''n(U 
.cal... d A 

ri i;iu,u L 'l1£J\1 rn uu 

l'l'l'l·1J~1J;l(u t5'1J"D\rni~u"D,-F.JLL adfmn 1•1J L -.:.i ~fYY11'\l'lW~ i i1J-i ::;,~,-'\ILL ;,~\11 u,1ru~~ 

u1uu 1 v\t'frnL 11 i\1 "'( u,,.ru!'l ~vi 1 '\l ~ 'l uui L 'ltll~lJ LL\!Ui'llLL a::~" LLJuia\1fl "i1lJYL"DUuu'1u~ 1 ;~1 n 

1 ~ G) _ . l"I "l u~tl L -,,~ ::1J,vh1 -iru1-LL 11i\11 u, , w~;ivi,-\1 ~ L ~,~1;-qv1iunu1J1 "l u L-~"D\1'llu\1 

l'ill'WG111J'IJtl\1'1vl tJt"i'rnnF,Ji-llJtJ -.:,i ::'IJcl L ~lJ i 'l £J l'l11·lJ~lJ)1(Uts 1 ::11~1 '\ILL iii'\! L \J"i1(U1,?iu1u L 'lIU'\l 

1Yuu1uu 1-~ L -:Smi·m.J 1 u, tlvf,;i-~ ,1u-..i:: LL i-lYl '\l L; L ;'iu~ \1\'l 'l 'llJvl, \1f~\m'hll'l'1 '1lJ fl i1 tlfl ~\1n'U, ::;,~ .. N 
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fll. ."f ' tJ ~ ... ,.,~m;c;i ·mJYllJ 'il:tll.Jfl~1·\1 LLil:::vl:tl1Jtli-nt1 , nE a~tlflE1J ,:::~~n ,~n 

iil~iuail'mL ~:::cnQ~\1LL U\1 L ~ti 

."< ' tl x~ , ,,. ,;:. , "',,,."U""~1J"){U 11'1 • ~oo - ..,, ooo ~:tllJ a~tlflElJ ,:::~vlfir&'il,'i1E1Jr,w u •~ •-

"100 

t,\1 lEoo th1~\1'i'l~Svli't'n,1,"IJ 

E1·Q'lJE\1Sift1nE1Jtl,:::~fl'1·Svl;~,f)LLl'lri'\'l L u,1,ru'i'l~U"llJ L ~t1\1rfLi1Jril 1J'1~rfl 

<K,:EJV'\\1t11•1J 11'1\o ~,EV"l\1LL~:::~Et1i l,YJL;LLU\'!&ift1n
1

Eiuh:::1~~'1av1-i'c;i:EJ1Ji1Jil:an Lilu rt. 

I .. ... I .,, d 

L D ti tz1 Lrn:::~ L wvn:::aifont1u1h:::1~fl1.av1 ,vi E1Jvl'\Ji1if u1i L l'l'1UlJ'Y.lii'i'l,'l1J 

auKui"n1.JLL11ri\1L1.J,1·tlJ'i'l~U'l1J1n1i '!f~'<\1Et1i 1-;ivi 1; LS1JmntJL'lL'\J,:::11')1\1 ..,, ".>oo - <;>, 000 

i1nt11J'i'l~av1?rn,1,"1J ~u;u~ ~ LL ·~:::th::: L'Wturn,t;f\1fl'WL1Afu~uil ~ LL~:::-ifu~'\Jyf "-> vtDiui,\'!yj 

~.av1-i"Y1E1Jfl~1·\1~1-nLL11ri\'! 1 u,1,ru'i'lviU'llJ L ~tl\1 r,.i~n'l ,n 111lJ<;lclrr.J-.l1·fl«•·rn a'1\1~rl.Jv1 L 171.JlJ'l 

·•nn%u~u.%u~ ~ ~'lnLLl'l~\11 u,rru'i'lviu1uurviiluc;.i L 11ilEJ'\J') r-i::: L "ll'1n1J 1 ;~t"i'uaif t1nEJ1Jtb:::~ 

~,Svl"iYIEJ1Jiuaift1~·-nmL11ri\1L1.J,1,rur1viu1,lJ L:iit1\'!~\'!fl1'11lJ<;lil'1Qli,:::vn''l\'! <;>, ".>oo - <;>, ooo 

ilnt11J'i'l ~rrvi i't'n ,'l"IJ LL~::: lf '\'l~ L '11rlEJu ')1-iin T'Wl 1a1,v1~u 'l-a L c:i\'!Y.l LL 11 ri'\'l 1 u,1,ru<r1~~ ~&El\'! 'tu L, ~ 1 

L ~t1,ffuii L '1fl.Jff1J E1·!Jfl~Em~ ''hvili L SlJES1 '11-ruaif t1nciu1.h:::~i'l'lSvl 1vl EJ1Jtl~ 'l t1v.!LL wi\l 
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-= .. .. ,,, , 1 ... ,., ... •~u 
,J~ rfllJl1 ~fl ~r'U"ll'El\'I L W~fl fl, rULL ~::: 11 "l"lf'U :::?iu L W)LL UU'El'EllJ LL fl ,Vl LL l'I ~\'I \J "5 'H1Jl'l vi\J rUU rvl w 

1;vm,;--.n·rn~mL~:::l'l,"l·U'ElUr\'I~::: 'o) fu'lu?iu.fiuvl "" vl'El'U\J'U i,'Ufl'l"lf'U:::~u Li:.:l"l·LL\J\JEJ'EllJLLfl, 

iiu L lJ tn 'l~fl"lltlJ::: 1 ;Vl 1f1 '1 .,~m~nLL ~::: 'l L YI~ '1•::: '11 ULL \J\J"ll 'El\'IU"lf111'1•"lf'U::: ~u LrW1 LL Pl:: 1 <nLL ~,i '\1 

IV,= I - ,I( '}-l:,..J L l1 Ll1'UTr11 ,"lf'U::: vl'U L ~'1-LL \J\J'U'il::YmlJ"l·f1 L 'Uvl'U'IJUVl 

o:::iiu'ElrFJviL;'il"l·f1.fiu~uvf "" vl'El'U\J'U LL~:::.fiu~uvf ".i tlnl'l,"5'il:::vl-,'\111\J'El"l•EJ'ill'l'\1"ll'El'\1flT'l LU~EJ'U 

LL ,J~\1~ :::l1')1•'\1~lJUfl'El'UU"5::: ~~Yl"l~vl -i'vi 'ElUiULL ~ :::vl'EJ'Ufl ~'1-\'I;, ci ~~f1T'lfl 7l'IU'1tlr[J\1hm.i"l•'\1~'1,tJ 

I • ::: - .J ::: "I ., f"I I - N d") ., 
~,l.J~~flr.,fl"ll'l'Uvl'EltrJ'il'1•f1"lftJ'fl'UV1 \i U'U L'1l.i-,:::lJ'1·tlJ <i.'mo - "1~0 ufltl'Ul'l"l~vlTlfl.,'1·"lf.tl'HJl1 Lrl 

L l1~rilLL~vi\'I 'l; L ~tJ') '1·f1'1·"1\J-,1.n!J"ll'El\'ll'l,,mL il::: L l1~nvf LL l'l~\'I 1 u-,,.tlJYl~u.:uu,~iluifar~ L fi'l~vi 

lii L nu er o .o unt1ul'l ~~v1?rn-,1.-u L vi1.i:iu L 'El\'I ~\'li1Ut11·EJ"ll'El\'lf11., L \.l~U'ULL tfo'il·•nn~if u11t1uth:::~~ 

i-r,~vi -i'v1m,iulJTijt1'El'U~il'u\.1"5 :::~~Yl..,.~v1-i'v1t1un~,\'lvf Lll1~\'I 1 u-,1.wf'l~U"l·'U L ~u\'l~'ilf11'YltJrl.t:n~ 1; 

'!>, o o O tin 'EltJl'l ~~vl ?rn "5'1-"ll'i1'U U '1·'il::: L fl vitu L 'Uvl 'El'Ufl ~'1\'l"ll'El\'l~lJUfltl'U U"l :::~rl''l~'il .;11 tit.JD ~'1-'il 

,I,{ d _. "I _."I., d d 
fl"l'1,l.Jf1~\JlJr~'il'1·.,W'1·l1~f1~')l.JVl'il'flEJ~ L'JYI L',l L ~lJ'fl Lfltrlfl"Uin[J"lltl\'lflt"l L 1m[JlJ 

I _,. _, I 1 _. .J I .., 

LL tl~\'l'il "l•n~if un'Eluth :::~ rl'r~vl "5vl'fl'Uvl'UlJr~~l:f un'El'Uth :::~~~1-~v1 "lvlt1'Ut.l~1-uY1LL fljN L 1JYltll'rl~u-vu . ~ 

-ifu ~l.J~LL 'fl '111\r-.i :::flL fl "l'\1~.;-r'\'l"lltl'\'llitJ \),.J ;, tJ ~'\1 L W~~lJ'1·'il 'lfl fl'l"l "51Jfl"l'U"ll'il'\'I LLlJPl'\'I "5 :::l'I-; r'\1 f) r"l 

'1Jrll'iu,-,~11~yn,111-E.J L ~"ll WL'l luu 'Vt. fl. 1Dcr..,"" .ffu ~~vl;'\.J 1i'VtE.J'ltJ'llJl'l'1~'il'il"5LltJ"ll'il'ill'l~lJ~'Vt£"l!vi 

~\1lJ') LLvitf1J~.lJ'1•"ltl'il:::lJ'El'l L ~tJYl"l'1·lJLLvlflvi r \'l"lltl'\1iLL ~::: 111~\'l~.;-•. 'il"ll'il\'l~'U 1; L 'Vt"lr:::u:::'CTu~, 

I t ~ ~ dti} at! 4" ~ I °'I 14:::11 r .., 
t1 E.J"l\'ltl"l·'UY.J L m.JlJ'1·'il'1·fl\J~ L "'lWYI n i afi'u L fl "5'\'lfl-,::: t)fl'\.J'U E.J'illJ LlJlJYl"l'llJ~lJ~'U t:iYJ'l\'1-zf'U~'U 1l1J 1 i'l "l \'lfl.,::: 

~fl L ~El LLvi'il'Elr .. J'; L "'ll'l nL ;'U7lJ'1·6l~n 1l'l'UvlffrtJ~lJUfitl'UU-,:::~fl''l~vl -i'vt'il'Uv1'U~lJU1i 'ilr ~~'J.; 

, • • .,, t:- k,. , , , ..J1 ., ., 
L n 7·LL nn, r 1 r1-, \'In-,::; ~nl'I ~. E.J "HJE.JtM L ~ E.J, l'l\'l'Un L Yi ., • . :::, .~,'El u 7 'ii n 'l'UVJ '711l'il-ihn'il ~::: \}n~vi 

'llulJ 7•LL ;1nt]n tf'iln~\J 1 t.l L 'a'U L ~)lJ~n~h, 1 1-iii fl"l'llJ~m Vu i t'i'tJ 1 YI "l 'lfl., :::~n L ~ E.J i1tyYI 'l .L mJflnu"\~ 
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) . 

~:: L ,.;-\J,. ,i~,i--i, 1 Yl ,,rn' ::t1nvlvmilu u·m..1ih:ntJUilt1n~1-i'1-'El1 tJflL i2.1T-J'1nnil \H)1U vlLL "11~\l 1 'U,1-ru 

Yl ~U,\J\J1•1\ilu '1. ,iYi'\J'"l")lH~lJ'r'TYiri Yl'1,,lJ,n th ::lJ,WYl➔ \l L lJvl, '!f \l ti'1-Y1'1 , .lJ ~ntlYi'U L 'l.f\J L vi t1,nunu • 
.., '1 ., ., 

'YI ~lJ 'i'TYfVlLL 'YI~ \l ti' I WYl ihnu L Sz't ti \l LL~ '1 

a, I I I ,. I ... I f:.~ I t:, u 'El t1n, ,n'El\1tl1Uil t1,\1 2JiltltyY1 ,LL~::~ ::u'El t1 L vi,.'h,n-nu'El r.irru,:: t1:: L ,~ "l"llil \ln , -,-&::~l.J"ll il\l'11U~\.I 

Vl1•\1~WNt'i,,l.Jvl,nY1~\l LlJ91,il\.l 

.J I 4" ...... I I I I "I., ,.:J VILL'Yl,N L'U,'ltUYlfltlrU L~tl\1 n~r,llltl .;r,'Eltl1\ltl1ti .;r,tltl"l\lLL~f) L" ,l.J,~1f)l1~l.J L'&,Vl"l!fl~\llJ'l 

~,nifu~utfofl\1ii"l\1~fl"t1,tl-&ift.JnilU\h::~'r'T,t-i..;vl'Eltin~1\l (t)1'11•?1WU'1n . ,., t] - IE<i.'ct'c!) ~\lit, 

tl Ut'13v!L ,il.J"l1lfitlr~~:: L n flfti L w L ,1 tl'1fi''Un 'l,~ fl'Yl ~lJ'r'TYiff'l ,i vi LL..., ~\l 1 'U,'1Wl'l~U'1'\J'IJ'19itfl ,i L n"u 

I I •• ~ ,. ~., K' .,, 
LLvl . T1«'1'El tl'1\lfl1·'\JVI L f)'\J~,-nwm.J L if'1Vltl'1\J\J, ~'\J Yltl'\J"lJ,,\l~:: . 

I I ~ I ,... 

«,tltl"l\lfl,.'\J'Eln IE 9",tl t1,\lU'\Jl.J .~,nl'I ~ 

I _, t;_ I I _. 

TTYi'Yll.J,tl L ;l"ll ..,.,( LL ~::1hD t1'l\1~'1Y1,•t1l.J1~ 1nfflli'l1\l~fl"llil\l-&if t1m.luth ::~ l'T,·-&91,t-i 'El'Un i'l'1\l 

I ,,,,. I I l;; I ti _. ~ <a"° #' 1 , t-i 1LL 'Ylti \1YI lJLL 'U'Utl\J L Yi •n::,l ::'\J'\JD'HJ"lJD\l-&if tlf)tl'U ,::~ 'rl'i~vl ,vl tl'\Jf) i'l1·\lYI L ffi.ltl L c;i ti ~ tl ti'& '1YI 

il~\l L Wn'i,Yl'WIYl~ 'UL vi,-0'\J L tl\l~\l~'1tl1tJvlLitl,::.lJ1·fU ,., , ooo tlnt1'Ui'1~-&1J1?1'n,,ffi1'1J ~ L 'Yl!J'tlu L n, 

w i'lf)'1',"l,lfl;\Jv1 LL "11 ~\l 1 'U,,,tlJl'lviU '1'\J'IJ,,vii!u L,-, 1l-iv,u~if t1n DtJ ti, ::~'r'T,-&vl .;vl :EJ'\Jvl'\J 

LD - ~ L'Ylrlt1unuLLm~\lL'IJ,,.rul'l~u,.u L=i'Jt1\l L~tl LL91W~n,.,~c;ivi,,'i.JviLL'Yl~\lLU,,tul'lviLuu Ln, 

ut1t11 ,iv,u'l,,tlLL 'U'ULL ~:: ~, fl;l,,t1"llt1\ln,'1Ju:: ~'U L w ,'11.J L "11!1t11.J nuviv,u~,-n'YI ~l.Jl'TYl i. 1.J~wt.in't1uth ::'1~ 

r .,, ,::ii 1 1 a., 1 1 ,,J r. ., ,cl I ""i 1C,uft rt, ~vl ,vltl'Uvl'U "l YI LL 'Yl~\l 'U ,'1nll'l<;l'\J t'U L ~tl\l «,D ti, \lfl,,'UYI L nu'i.J,.n 'U'\J~'\JYILL 'YI ~\1 L U,'i{Ul'l<;l'U 

i,ul.J ,n 1 il.J,'i.J"lnvl 7 LL'YIU\lvl1ii mlut1u ~\1'11.J~~c;i~\l Liii\l«,D u,\1~,u 1 tln 1l11.J<;Jt1, £.l L v," ::--i:: 

V11 i, l1 L n Vl'Utl)Wlflf) L ti tl\ltl'\JTl'l· E.J'YI ~\1 L '\J"ll ru::i! L,, Liivl tl'il~\l~tl L lW') , ,n,,,n ,::YI 1~7 ~Vli!lJ L v,ij 
lJ ')fitl'Ufi ,,4f \lt\'U ~ 11.Jvl LL "11 i\l L '\.J' 'ltlJl'lviU,,1.J'U ,viD U'1\1 LL U'Utl'\J LL~:: n tlu U'U 1 ;,;, n I ,n '::VI 7~1~ v1 i. 'U 
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·LL fl\Hrn~u1-11-0urifu Lu 1:::Y1'l 'l•'rnif ur1Duth :::~fl'l-~vl "lvlDU;u~if t.J~"llD\'I LL Yt~\'11 tJ 1'l·tul'l~,j-,.u 

L~t.J\'I ~\'I ~Dui L,i L;L~DDr~~'tl\'l~ifuilL~U1~1J'lru w,ooo - ..-,,~oo tlnDUl'l~~vl 

..ill"!.. ., ::.•-- ...Ill"!~ fl 

tl·nnlJ'VI ~fl;fl\J"ll'fl\l L fl "';i'f) \l"D L 'YI ~flLL ~::: fl,'l ti 'lJ 'fl L titiilfl fl "';i\l 'n'Vl\l fl,'l tJLL ~::: L fl "'ji)\l"D LY! ~fl 'iii 'l 

' L 1'.., ..,.::, ., ' ., d J. ~ ' .I:_ 

LL'Vl~\'I tJ"';j')tufly1tJ'ltit.n1>1tnJWtJtH)EJ3J'l·flfl'fl'I.J~ti~tiVl ~ "ll\'lfl,'llJ'iil~hmwu L fiEJ\'IDE.J'l\'I~::: '-> fflJ 

L ~,ilu L u.fju~uvl "11 vfD'U\J'U L w, 'l:::il:::i1ufl,-s L ~tiDD'l ~vi1 ;-.;i,nlhD Ur\'ltiruvf1i.iiv17 LL'VIU \'lvf 

LLUUD\J'Vl~DlJt'iilrfl'VI ~lJflWilun fl, "S'iil :::vi'B\'l "';i:::1'\'I L tiu~ L fl~ i. 'U'lltu:::O L,, 1 ;W\J'Yl.~fl!i ')'\.JLL ; ... n', 

ff"l"';i L tffi EJ\JLL t.l~\'l'iil 'l·fl~if EJf1B'Ut.l-S :::1'~fl,.m,1 ,'v1 t1'Wiui.ni~if EJn:EJUtl-S :::1'~Wl~vl ,'v1DtJfl~1\'ll11.ah:r1-~ 

U'EJEJfl'lt <loo t1nt1'Ul'l~~vl?l'fl"lr"lf ,if\'ITI'l• L "';irtltl1J~tJtl'l£J'lltl\'lf1'1·1 L t.l~EJULLil~\'IOtJ,:::1J,tu ..-ioo -

"100 Ufl~~c;i?l'n "lr"lll11!t11J L nu <( 00 tlnt1Ufl ~~vl ?l'n "St"lfLL i,i!Ufl'Vl1J1·tlfl'lrlJ'l1~if un:ElUU"l :::1'~ 

fl,.~c;i,'c;imJm.ir\'li1ui1--s:::EJ::: L'J~, LYiEJ\'ILLl'i° woo - vioo i'.hvi,ilu Ltl\'I Yl~fl!jrtJ'iilrflLLl1~\'ILtJ"l,ru 

flmu,uu,~i!uli~uu~~'\.JL'Vl~f1,"lruLiuUn~,,~t1ri'Vl~lJ~W w Yl~1J~ifEJ~1[J~~fl~\'11J1'iil1flih..J~tJ~ 

~ LL~ :::fl,EJ L UY1~11rrwilu-.;i :::wu-;,ii L \i'l~D\'li'.ii! rnimL~::flr"lfU :::~u L c-J'lLL 'U\Jt1:EJ1J LL1J,,if\'111,"lfu:::~u L ~. 

LLtJutlwu1JrnLu-}Ju~uS'f ~ Lvi,i1u-Lt1\'I 

d ~ • ,.., I ..I ... '1 ~ "I 

l'IWtJ LU~lJLL1JU7~vltlU\JULL~:::c;ic:iun~r'\1 LVl'"lVlU"ltfl~'Vl~fl~,u~tJ,\'I LL'Vl~\1 'U"l'lflJflfl L\JUUOY.lt LU 

• 

• ::, "I ' .,. "" "I ."( ' • I ~ _. d ' 

vltlUUti LLvlt.b::: LWWfl'l"'S~\1'/'TWUU Lll LYl!J:EJUi'ftm L\>IEJ, L'\.J~'-JE.lfl:Eltil.J"';i::; ,vlrT'l~vl"';ivlDUO~t\1YILLl1~\1 

1 u,rw'rl~Uliwu-;r Ll'lfl'W\i'lflr-Svi1~1~1>1LL ~::: L fl~t1\'l!lt1 L fl~:EJ\'IL~Y11i, tJ-«7~~t1u rn!JDufluil_hnJLU 

~lJLLtiu°7~'31') "ltllvl tllJ\J'\.J117fl ,,hu~if E.Jfitl'\.Jtl"l :::~f'l'l·~vl ,'c;i c:iur.1i.JilUW\J'11il-«7~11 'l Ul1l-l1J~W 'L uyn::: 

~if tJnButl, :::"r~'i'T,-~vl ,..vltlU'ilti~ii'mJ~rEJ ~ L vi,'1u L l')~c)\1 L l1~nt1u 1i.iwtJ L ~UL 'U~iftJnilui.11 :::-wh·T,~vl..; 

,A/ 
• dK 1 

.. I ~ " "I .,, 

vl tl'\.Jvl'ULLi-1:::vi Ll'\.Jfi~'l·\l LL~ 'iii :::Yl'UYI ~\'l"oJ'l•ffYl"rrU~~,gif EJfltllJ u"S::: ,vl ~,-«vi ~vltlUn ~,\'I ~ i.lLL "'' fl '1"l117l1'U Y) 

tl7 tJ'lltl 'llLLl'I ~\'11 \J"'i .. H1J\i'l~L uuunvni1nrl\J'\JtyY!r L .Ju L ~ EJ,f'fufivitJ'iil'lnLL l1 ~\'I 1 U~ttlJl'l~U'l'U L :atl\l L .Juffu 

( 1!)11,'rlt,,JtJ, nvi .., ) tl LJ'l \'IL "'ifivl , ,lJ L tJ L l1 EJ~ -i° nL; L ~'\.Jtl ~,-«if tJn
1

t1Uth :::~ 'fit~vl ,'vl t:1Uvi'u'1u L ~11 

1J • • 1d • J , 

":i ::: lJ, ru M , oo o - kl ., ctoo untlU~~~v1?1'n , 1•"lf LL~:::,:::EJ::: L , .~'1'llD\'lfl"l.1 L 1.J~£J'ULLu~\l"oJ"1.0~ift1nilu 

ll, :::~~ fl7 ~vl ,'vi tll.Jvl'I.J1J -,~~JJE.Jf)tl'\.Jth :::'l~ flT~vl 1vl c:iun ~, \'1'11.J L ~ lJ u, :::11, t1J IE _, 0 00 ilnt:1u 'rl ,~vi 
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)1~\r•nn ~'ifl~JJtJfitl1..lth :;:,r~,r,~111..;vlt11..ln ~1·\l9'LL Ma\l 1 u•nwl'l;i1 l.11..11..lm'lrLL i, 

LLMa\l 1 unw11;iOn\ln~:::i\l L ;.;.,.\l 11.ffl\l L \J L M£ll'l..; 1; L ~1..ltl1°1£1 u'l 1..1, :::M11 \ltl ~ <Coo \1n't11..1 

l'l~~v1Kn-nt1 t,\l moo °'1~\ll'li~111Knir~ ,r\l{itJ-.:J::: L 111..11,i11•M~\l-.:J,n~D'tJn°t1tJtJi:::-r~i'T,r1v1.; 

vltl1..ln ~,\l 1 'LILL;, 1\l hiwu L l'l~tl\l!fo L Mtn f'l1,tJ LL 'i'l:::~n ,:f,iun1 L 'i'ltJ ~\lflu1~1..1 'l '.J~f1U"I:::f11 "j 

Md \l'l/£) \lLLMa\l 1 \J"IrM'l,i' tJ\Ji L 1wtf ti'~£J 1 i't'l\Jl'l1 rlJ LL91 nvi,\l'lltl \l 1 \J"I1•fU-rvl tl~JJtJn°t1tJ tJ, :::-wii'T1 t-Tvl.; 

vl £ltJf) 'i'l,\l~JJtJU'i'lr·tJ ci ~LLMa\l 1 \J"j'jtlJl');j,i :>tJn'i'l,\l~\lLL ~l'l\l L; L 11uthm1, L tJ~ tJtJ LL U'i'l\l L 'lftJ L ~ tJ1 

t'fuifwu'lu "I:::l1'l'l\l~UtJfitltJUi:::~ff,~vl .;9ltltJn ~,\HL '£l:::9ltJtJtfanuviLL'l'la\l 1 u,1.t1Jl'l~U'ltJ L 'iltJ\1 

na,,~tl r!u't1a\'J 1 tl"I'ltlJl'l~l'l£ltJf) ~r\1~\1£lcil1,\l'1'lf11 tJtJtJf1Vl'lL 1.M,\'JYifl9l :::-rumin L UtJ\'J L Mt'.ltl 

tJi:::lJ,w to<i.' n1 El LlJ9l, tlu L f!WUl1~lJRW't1a,tJt1~1Jfl"7Jvia\'J1J1,;,i1,nifu1iu~rnuuu LL a::: 1 iwu-;,,,,~lJ 

RW rna,,ltJii ~n i:11tLL fi1LL a::: L l'l~t1\'J!Jt1 L W~na ci;, tJ tJtlf1'11•f1flif \'J L flf!U'l 1,fh1~1JrlW.1'1tt\'lfi 1");I 1-1 rlf1 

l'l')'lUtlU'l\'IUtltJ -.io . "'::: 1 't1an ~\'ltl ci'l tJ'l'l~lJflWiltJ ( ~ff1tJ'll'il\'JLL't1a\'J 1 U"IttlJi'lfifl :fltJna,\1 Lfl'1'ln 

111i'lt-1u,nfl .., ) 

iil'l,'llJi'l;,tJi'l§\'Jt'fUffWU'1'lf1LL'l'la\'J L U"l'lt1Ji'l~1 tJtJ~tJlJ1,f1 ~\'JLL1'1a\'J L U"I1·tlJl'lflflilQ~'l\'J'1'lflLL'l'la\'J L U"S1fll 

i'l~'1 auna,\11 tM,\'J~rlvi:::1'umm L UtJ\'J 'lith:::JJ,ru .._,o n1 a LlJvl, 111·'21tJ:::~u 1 t-1rvfwu,;,i,ml'l'l.i\'J 1 u11ru 

""1 _,, I I 
I r .J I 1 

i'li'l uu'lfuiru~ rn!lauT1-.:J::: uvi nvn\'J,;,i,n11,'21lJ:::~u L e.1,~lf t1nt1uiJ-s:::~rr,~v1,111BtJtun\'ll'.ILL 11a\'J u ,1,ru 

"""i ' ., ,!If ~ ..I •1 "" ::,,.. _<;_,d' 

i'l'111JlJtJf1l'J'l LLvl '1 :::i'la1tli'l l'l\'lt'fu11,'21tJ :::,iu L WH'JWU'11·nLL'l'lrl\l U"I1,tlJi'll'lfl :fl'Ufl~1•\1 K'\7'1J'IJ'1 \1 L l.nJ'YltJ r 

1J L f; t1\1LLvJ
0

11,'211J:::~u L e.11,tfi11'l, 1·lJfl;,,ufl~\1 L vi1,,lu LL vi nJJt1\l 1 U"l,f!n9l tJ91°'l\1 'l Ylwui, i.J ~"' 1 u-s1ru 

-rvi '}vfwu,;,i 'lflLLl1 a\J 1 U"l1·f!Jflfi~\1'w'fl\lif n'iil'l,'1lJi'l;1,[Jfl,\lt'fU 1 U"S"lflnvl tJ '1 irnirtJfl
1

!l'IJl.h :::~rl'l~9l ;vlil1J 

,Ja,uvfwu, 1JU~ L ")fJJ~lJLLliW7'w\lfl"i1lJvl tl1JU1J~fl;, u 'llilfl a1,, tl\lLL 1'1a\l L U"l'HUi'l?iL tJt.J'lf EJiin~nil ~ 

, .J 'll"' ,=J '1 ., "" 
,1•JULL uu'llt1\ltlrn111,"l1u:::~u L r-11,nwu"oJrflLL t1w\lUflw,ut'funLL,,, w\l u,1,rui'l~inw L ~EJ\l L li uu~irun~fl\'I 

LL "1:::U,1JflilUil EJ rhl'l'la\J 1 U"l1•f!Jfl~U1•'U L ~U\l L M£J1J'wirt1vl''wt1\ll!W 1 flrlU11•ii L fl~il\l~t) L -.,tmL ~:::i'l,1•U 

LL a ::v1t11Jfl ~,\'ll11J~ 1 i--:nnvt'11'l\lvl' I;) - r-1 LL~:: L tluvl'~\l L f)'il 1 ;..;1,tJ'HJ'llil\lLL,., ~\l 1 U1'lflJR~1 UU'llU 

LL w::U'11J L ~ti\'! L i1tr'U l 1J~if t1tfot1\l\!1J LO; L fi U\l t'f1J1nn 
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~ 1 nn,,~~,,ru,lu,,ru-rv1tJl11LJL~~,:::~1"liu:::~uL~1vi1;V1in1,~Ll'l~,:::;~,n 

LLl1i'11u,1ru\Tl~vi,\1 CJ LLi--:i L,1~::: Ll1i.J't;'l,u~ L""l~tl'W Ll'1Ut1'1.lt1\'Jvi,,mi\111'l,,"l111urln1,i\'Jt1\J 

I I ., 

~1U'IJtl\1fi~lJ°lJ\JtlLJ'1\'11.JtltJ ~ fi~lJ Ll.J~""l\'JL""l~'l ~,~oo - ~00 tlnt11Jl'l~~v1~n,1"lJ n~,,~tl 

'l U\J~ L --:iru~lJ LLl-iui~\'Ji'l ,,lJvl tll.JU'Wil~lJ"lJ'lJU'l'lJ L 'llLJ\l~if tJn't1utl, :::~ YT'l~vl ;vi c)l.J\;l'lJ ~if EJ~ th:, ~if EJ 

timJi.J, :::-'r~if-r,~vi .,vi tll.J'U~, tJ L 1.JU~ L "1tlJ~lJLLJui.!8v1t1'lJ\;1UiJ'l.J'lJ"lIU 1 'lJ'lJ1.JfiVl1~lJtlfi
1

t11.Jtl, :::~ Yl,~vl., 

vi c)\Jfi ~'1\1 LL~::: L 1.JU~ L "1tlJ~lJ LLliui~v1 tll.Jn ~,\'lil'/JlJWU'l'lJ L 'ittJ\'J Lifou~if tJLL ,n LLvi° f)t)l.J,::: EJ::: .L T~1 

~, ~ 00 tlnt11.J\Tl~~c;i~n ,,,"lJilUlf\'J 11iYiul1~fi~'1'lJ L ~LJ'l'l'l.J'lJ'l.11.J;"il\lrlu rn~1d't ;1h,n!)LL ~:::LL~Vl\1 

I 'I .., r;t 

~n 'llJLLvl nv11\'J L VI L V,1.J 

tl 
~ ~ ~., 

l LLUU'l.ltl\1W1'lf'W:::~u L~'l tJ,::: LYiM11,tf\'JYTYHL~:::~ULLtltl'l.ltl\'J Lfl,L1\'Jfit1 Li'l,Ll\'J ~"lJ. 

'h,li'luu~ L ,ru:r\'1~1lJv1n~1"1lJr~'l\'l\;l'lJih:-:ni'l,'1lJLLvlfivl
1

1\'IL; L l1'lJL'lJ,:::Vl'l1\1 t!oo - o .unill.J 

Y1~a-v1 i'l'n ,,"lJ LL vi -i'rJ.11.JLi ,,lJ;,.u-'rvi tJilu~ :::nY1,,JJY1i1 LJY1~\'JnuM~t1v1 ,\'Jnuur\'Jtl ti,\:! n ~.,, ~11 'l u 

~if LJnt1ui.J, ~~fl'1·~v1 ;vi tll.J tl~'1EJL 'lJtl~ L --:iru~mLJu1~\'Jfl,1lJvlt11.Jtl1.J~ :::iinT'l L tl~ E.Jl.JLL 'U~\'J i'l~\'J rl\'J 

51 '.cl.,, a ~ JH J o ..., .d.., ei, • ~ J :::, 

~ l'ltWJtlr\J L 'llEJ\1 n 1, ~ :::Vl\1VI w\lYTViVln, :::w1n1.JlJ11.J'11.JVltl'1l.J'lJ '111 LL ~:::rn, L ~lJ91 \'Jfll.J ~'11.Ji'l ,\'J LL ,n 

'lltl\'JLLVl~\'J 1 u,1ru11~U'1'U djt1\'1Yi~n· , l.Jtl~ L "1fU~lJLLlJ
1

Uiizlv1t1l.JtJU.t1iin'1"'l L.U~E.Jl.JLL Ui:1\1i)iJ .1.h::: U'iru 

n1, e.1\:li'l'Vf~LL Vl~\'I L U"'l'lruf1~1 uuunvi 1111 ;\lo~:::~'1 L ti -i'~n.Jti"'l"'llJ;,u-i'vi iiu ~:::1.1,::: L VfNfl,"'l tf\'Ji-l'Vi 

~LL 'tt~\'J 1 U"'l'10Jfl1if'!L11.Jfl ~1\'Jfi1 ;fin,, L U~EJUL~ 'U~\'l,L ~nl.J i,UL till~ L ,ru~lJLLlJ\ji;Jvtil1.Jfl~'1\'J ~::: 

,:;:1"'' '., I ,,,J •1 a'"j ,N 1 .d H"" .rd 

L'ttl.J 1l'l'1iiflT'l L~lJ~\'ITI1.J~'11.JVILLVl~\'I u,, rur111 Ll.Jl.J·atJLL~::: 1.JU L1.ltl LL~:::u\:1110'1, L.u~£J1.J1L.1.l~\'J 

l'.11\'J~fllitu:::"lrn--.,11,'lfu :::~u L e-nv1u m-i\'I L u,,rur1~u1u L ~tJ\'I L ~ tJU 'l u~if £Jv1~t1\'lfu:ii'l £J 

~fl 11.Jfl ,-,ruff n ir'llJ 1-li'1\'Ji1.Jfl ~t1u-li'1 \1~ :::~u~u..., ~t1iiflTl1J'Zl'uczrt1w!u ~\'lllu 

l'l,,lJVH.n tJ'llJ~~::: L; 1 'l ~ ~ti,u n,·Hun,, L ti~ LJ'W LL tl~\'lv1 L n11tuil~\:I d:h.r, 11th :::a\'li~~'i~t!J"l!D\'l\'J,1.J 

P LU'lJru:::dL,,vii;v,~n~~,1-1'l,lJ~nit1\'J'l.lt1\'J~i~ut1,~~ifLJ~Ufl,1lJL~~~~E\'J~ift.l.flL11.Ju1:::~i'l1~v1; 

'1uii1-1,,JJ~7 ~tl,OJ'lflLL ~:::~::: L wi'luv1~:::Y17 L; L ,, L ;1 'l ~~lJtlf)E1.JU,:::1~YT,~vl ;vl ~1)11~'),Jfl11~;,\'J 

1lJ Lv1mLl'l:::ni,V11l~tl1.JLlJ L1l~1;n,:::~1\'J'zl'u LLvin1r1v1:::-i'Ut1L1n LUtJ\:I rni1'E'l.lt1\'Jth::: rnYTLYJtJi!lJ 

iin , '1~7 i1~'1J V1 iuum.1lJ'lfl~\'I~::: L ~1.J 1 ;~, i.l-ivn.1ef \1U11.J~lJLJfl
1

tll.J tl, :::~i'l1av1; 1.$! £J Uiln~,ni1LL Yli\'J 

1 'l.li1tlJfl ~ U1 \'ILL 1'1\'Jt1b.i ~ rlJ1 , m.rnn 1 ;~, L.; L wvfm.it11~F.J'tt ~ti,.; L.Wvf ef\'Jr!YM~E Lezf L W~\:I.Y1tf\'Jfll'l 

d ,., ... I 1 d .'-i... .. 

Lll'l u~ • I!,'"'- d, d I "'lJ.," \'l \;11.JilL W~\1~7?i'ruVI~::: "lJL'Ul.J~,utl,:::nt1u lJL11~YlL'l.Jl,Jth:::1EJ"l.l'U 

u r1t1y E , nLJ~ \:l ~\:IY1n ~ ,'llJ I I • 

I 1tl d ~ d I .. 

1; L~ tl ~o U~ ~ 11.JlJ 7fl1;fl ~L~U t11lJL11~V1 '1 \1'1Wti~~lJ~'l ~ LfiF.J, i 1tJ L11l\'11Jfl1.J~,~-wifl1~vl"'l 
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L'Wfl,l'lc;i::i'U'fl'flfl L~t.J\'! L'l'lil'fl'lJ'fl\'!tb:: rnl'TLVlt.Jtl\'! ri 1u Lrii-1 '1'fl 1u Lrii-l'lJ'fl\'!LmL-ci'u fl'fl"iLLlJ'W LLi-1:: 

LLlJ\'l 1 rlLL 'WI'! ~\'! Ll.J L ri I') L 'l'li1dnl ;\jf1Vl11 iltlt.J LL;,-;, 1Jc;i 1 \'!f~'tJl'l'111J L ,Ju-.;i i \'! 

L'U'lJru::dL11itl\'!L~~~~t.J~fY'l'lr~ill~~ ri tl,::n,, Lrlt.J,~t.JL~tl\'!11,ilift.Jntl'U 

tl1::~1'T,~c;iitu11,l'lc;i::i'U'fltlflLUt.J\'!L'l'liltl'lltl\'!U1::LVll'TLVlt.Jt!'Wn~tl 

1'1'1'lJtl \'!iMHi 111J-.;):: 1'11J1'\'! L l'T1~!jih L Vl\'l 1 'U 1 I'll! flt ,lri,:: L fj t.Jt.J'lJtl\'!~\'!\'llJ LL i-1:: 1,ULL t.Jt.J'lJ'El \'!flTS 

;,'llrt.JLLl'lfl L lffit.J'U 

ri. L ~'fl\'111,'lJ'fl\'liMrn11u1 ::'111,\'!aif m'f, 1 wif t.J L mL a::~if t.Jiifiu~if t.Jvh 1 wif t.J~ 

~ifuvh1wift.J Ltl ~ift.Jt! -&ift.J'it vln~r'11Jr;'1\'!;'ULLa::-&ift.Jvi il'Ufl'fl'U LU rnflri,"t·; 
L '&'Utl L "lfl~t'1~tl 

.-t ~ ,tl .-t' ~ tll dt1 I ::;; ,,J, ::;; ~ .m • a . .1t.JV1'1 L a~t.J Ltl'U'U'l'll.Jrt.J,1\'! ~ift.JVl~fl,1 L ,1Jvl\'!{l'U;jt'Ul'11\'!"LL1f:1LLl'l:: L 11J1Jflr1LLU\'! 

'lJu-ifu L nv1'5uLLi,LLvi dJwn"liLLU\'!'lJu-iiumi1\'!~1t.J ci 

fli-1"1\'! 

L 'U'lltu::i! a1?i't1-&if t.Jn'Elutl1 ::1~ l'T"l~vt "iL u LL~ \'!-&fl au 1-11'1u 1 ;W\J'l'I ~n ~,u L rl t.J,nu'&if t.J 

vh 1 tl~if t.J L rm a ::ii L l-1'1'1'W LL L'l:: U\'I 11-i'Viu L L'lt.J'l1~if m'f, 1 Wif t.Jqfi1uii'l'l~f1 ;jr\J'lltl\'!~\'!1'11lvlihl·-mu"l 

tlnl'l 1t1 \'!ti t,jvl-, 11iju EJn a"l\'I LL27~.., aif £.Jn'Elutl, ::1'~fil,av1 "ivl 'El'\.Jtla1 £.Jv! LL 'l'l i\'! 1 u 11ru1-1viu,u L -Ut.J\'!'11.J ?.I 

L 'l'lr!'tltJ'l')-.;J ::~,11~if m'rll~\'11'11Jv!rl1 ::uu-.i-rnu, L\J\J~ L '1nl~l.JLLtiu1tnv1 rl.J . . 

'l uvlih ::'ll'El L W'\.J'l1.zit1'J~v1n'Elci'l '\.J"1"lJ£.Jv!', 1 tlaif tJ L 'El'1'1JiiU'fl tl1J1f1 ii L Yi tl\'!LL'Yl~\1 "[ \J 11nll'l~ 

cf LL l1 \'! L ~1iluv!Yi\J'l1 ~n ;j,'\.J L ~ tl '1 t"luaif t1v!', 1 tlaif tJ L ti iiun~mL,,, ~\'!"['LI 11ru1-1viu,u L ~tl\'! U1'\.J t:J'f1vlt.J 

ti w. fiT. lDcflDri LL a:: n1ti1 ;LJf1T"j"I.JYl;\J LL 'l'i~\'I 1 \J 1'1nll'l~1 '\.J'\.J L n,Utl tlLL a::u1uc:f nv1u'1u 1;Vllfl 11 

"IJl'1vl 1T-l LL '11~\'I a:: GJ 'YI ~lJi,u~ LL'YI ~\'! L \J ,,rul'l~U,'U L tzl't.J\'1'1'\.J 1 ;Vllf111'1.JYl~U'll'\.J11'1 'l Yl~LL i-l:: niru 1 ;-;., 

,,, ~f1~1\J~'1\J L l1~LtJ~if tJv!', hJaif tJ L m1tJ1J1-.;J1f1LL 'YI~\'! 1 U11nll'l~hl'YI i'Jil LLvl L wvlii1 L ~tlv\1 tltl Ll1\'lfl \'! 

~'YI ~f) ~, \J L..., ~,t1utf \'I 1tiilnT,~1JYitltlf11J"1 L c-J tJLLYi ~ L atJ ... 
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trnn-;;,,nlJt'J\,VitJ'Yl~n~1 ..J ~ ., .. , ., ~ ULfitJ'Jr1tlLfl"l~~n-;;,~n<;i-;it.J 'll'\1l1~fl~1ULl1a,O 

lJ,-.;i,nn")::~n~c;i,j'~Ylu-.1,n~~u~,..,,-;;r ' 1 ... ., .. . .,<;i-;;,"l<)LL't1a\l tl"l1tlJfl<;JtJ,u L:zlt.J'\1 ~rnn,,~mn -i Lri,1:::'YI 
LLa::~~r.mi::v.in-~c;i,j',luriu-j, Ln")~1i ... · ih1u~ll .. -~ ..... 1tl""·"(., L,a\.tr., ., uYI • ..-.,1Ju CJHH ilfl,") L ~[J'\1~'1 l1lJLLa::~11n 

irnn--.11ni1ff-..:iiinT's~,~c;i,j' ~n~c;i,j' ~utJa-. LL,a\~~ _ ..... , .. ~ -.iUl1tit.JlJ, L l..JlJtl1l1,") 

11 ~lJ tf-..:irrri~mn,mm~-..:i 1 u,,ru\il~1 uu L n,uti mL~?J'\11; L ..;-u~,1.h::: L Yirun,,H''\1~rn1u 

ihn-s tr'\1 L uYi,ut11J'Yl\1,tJ L 'YI u tJ<;J u,-;i'z1..,,t1,::: L ViWfl 1, thr!Vi 1 u ~nmu:::Unriu 1 ual!mit1uil-s :::-r~~1av1.; 

mn . .1 tla, tJ · 'l L -ziu t"fu tl-s:: L Virun,"l tl'\1~w-.1 :::VitJ~'1iif1'1'1JU::: ~u L t-J,LL ~::: L r1~fl\11 'tl L r1 ~il'1lh::: ~u 

~'1-S'llJD ~;, tJ n,-s tf"1nv-ti uvi,ut11Jl1'\11EJ L ,-,timw,··w ~:::iin1,•h~~'\1'l!D'\1~'\1 "lil"l muµ1 ~'\1flVi 
,, .,,: 51 I .. .,d '1 . 1 ~ ?J'l E.JU'UffVnJ ~u~if E.Jnt1ut.l, ::~n,~v1 -sv1t1'Uvl1JV1LL l1~'\1 u"l,ruri~ uuunl'I, n1,t1mn rn u-;inu;f1U::: 

'lJD''-J'Jflfl~~tf1U-S:: L YlUlf1r"S tf\1ffYl111J 1;fiflr"S~tl1!t"'l-.;)1fll1~f1~1U~ViU-.;i,f1LL't1~'11 u•nM'J?fl UUUflY.J'l 
_, a ~ A .,. ~ r;: .J X, ,a ~ &J .1 .., Q U1'U L "1}'[J'\'.I LL~ ::t1,ti1J 'WI LLlJfi ") ::titifivl"l1ll1~fl~'1U L fl EJ'J r itl "l,EJa::: L tl t.J<;J l'l'\1'lltl'\1\'ll'itl,;;i,n.u-S ~ L Vitu 

fl 
1

, tl\'lnVi L u~if tJntltiU-S ::~ rr,~vi -i'vitiuvi'u~if EJ L ti LL a~i'.h1u L, ,ff'\1YiU "li.i1J,n L .aEJ 

l1~f11i"1•ti L 1fo,t"fuiJ,:: L Vitiln,,tl'\1~Vi0 L ,,-.;i:::Viu1J,nfu1ual1'ui--:i 11.lal!EJu ~..,, ... 
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,, ~ -
~1Jt1nriwth::~~rr-rnv1.;\Jlt1\Jff~1\1'l1'1\1thnt1 51 '11JWU'lrilfi'1'1"l~~\1'll'a'"'-l'1m.J'1tl LLvl -,:: LYHU 

n, '1tf\11'fWnlul inn 1, L tJ~tl\JLL tJ~\1 Lau ~\1v!U'1~\1 L fivl dh.1,t'ltJ'l.h:: LYlM1'1'1 ef\'IYTl'f "lw~irtJ 

' ., ' ~ ~"' .,~ Li:-!"1,;,J7\J'1\J1J'11l"ltJ:1HjlJef\1YT'Yl ,d\'I 
n t1utJ,::~rr,~v1,vit1wn~,\'l"l1,\'ltJ~,t1 ~ wwnr1riwun1w.,v1u 

u ,\'ll'l ~\'1-.:i ::wu11iln,w::~u L ~-nvl'\)n~u "l ;LL11n,;,i:: 111t.1Y1,11Ji\'l'tqY11ri 1Jn°vi'1lJW\il.i-jl.J\'Tl'i.!l ~ 
A'.. "' ., - -"'\'1'11.J L •n1\1i1'11J'1'1rlif1U11J'l'1if1Jtl 

tJ,:: L wriin 'l"l e:f\'ll'fW ~nb'w::,J ff•::wwtJVl 1 u 'S'1flJ\il~U'1\J L 'IJU\'I l"I 

f) tJ \J U'S :: ~ fl' ,~vl .;\Jltl\J;\JiflJtl~ LL a:: ~lJtJf)[I\JU,::i~YT,ifvl .;vl [1\J na,\'lvf LL Yl.~\11 'l..1 '1'1W!'ltiu,ui..n?.i 

rl\il , ,mia dfo\'lt'l\J L lJ L ~[1\1'lJ[l\'IU-S:: L wwn '1"1 tf\'ll'lW -d1u LYI a'n LL Ql:: fl') ,t.1i.l'J.JYi'l..lUtl t.11J ')f)Lu;l ::.!l"l tJ 

n ~ fl\J"lJ'1 \'l<il ::u [ltJ L rla Lt.Ji t.11J L ~lt.Juffuvf LLYl'~\'11 u i,w!'l ~U'11.J L ~t.1\1 !'l'1 '11Jif1 ?i'fV'l.lil\'lfi '1"l1\J ::9i\J L IW) 

., a,, I I d"} ., 0 

LL urnia1JLL n,~\Jfl'\1 L ,Ju,j~,ri~"lW'lltU::U L w,1::-;;i,nn,1'1 L f1"1'1::Yl'5~t.J'U1.JY.l'l..lT1if'1\Jr-Jif1Jl'.I ~mn 

n ,w:: ~w L r-J,LL uuilLL Ylnvi 1\1t'l1J1J 1n~\1:£1,--i-.:i:: LL~tl\1 't; diut'l\1'l '1ff1W ::~\J L i:-1,LL uuilY.11-fl u Lil\'I 

rlLLYli\'11 'l..11'1ru\il ~'1w 51 L D'11J'1<il'1f1LLYli\'I 1 tJ"'S'lM'l;i~u Yl~tl"1'1~a'1t.Jfii"'SYl.fHLvi\'ln'1'lf\J :::~u .Lr.Jr 

LL uud'1w LLW .;'ll t.11t.l, lJ L 'llvl ~1JLL1iuiif'3\il "'S'1l.Jvl :£1\JtJlJ arl\1ihyYl'l rn1'i,il 11"10 7.~'3~1)'1:tiil r.i ll'\1\1\J 

.:ii I .. ., I ., d I 

1 u '1 'lmvt rlYll'itJ, \J "11J t.Jf) [11.Jlh ::-r~ l'l'1a91 ,91 tl'Uvl'U "11Jtl~ LL a:: "11J t.Jf) tJ\Jil"l ::-r~rr"1"1YI "':ivl.tl')Jrul'1\1Y.1 LL l1.l.il \1 . 

1 u"1,t1Jl'l~u,u L ~t.1\'lrl1JYi'Ernn L r-JtJLL l'i.; L ~un't1u LL vi i'-l~\1Y11J,ua1 i'i'iy"l uii'iln"~_t1nT'jfl-..i ,1t1J, 

1';.uuil"l"11J "l u"1il't.1rf, ltlairt.1i'hnn i:-i~n,,-i L \il iu::i-i~u,ilLL tJ'l..l'lltJ\10 ,.,4(\1rlu~,u 'llU,'1'llfl\1LL l1~\1 

1 U'17tlJ!'l~ 
., .., 

n ,,~ ,i "'S:: L fl t.1tJ'llfl\1~\1r11J ,ilLL tJU'llD\10,,\il,'ll 1 tJLL QlO L.illit.11.J LL.l.il::: rn.r.1J u L.il fl 

r-J~f),"1'1 L !'l "'S1::i-i~tJ1tlLL U'l..l'llfl\1f1'11~ \1filJ~'11.J "l uairt.ri, 1 tmilt.1tii1\J~'l..l')r 1l-i LLvtnvi1\'I 

--i , n 11.Ju uu'llt1\'ln,.,~ 'ln°'U~'11.J"1irtJi, 1~ifr.1 i t1 L ~t.1 L w,,::wu..;, LLYI-Zi\11 u,,ru.!'l11aif t1.ri'"1 limirt1i'.i 

'- .., ·~ ,=I ._; u ' • cl 
n ~ \'l :flt.j ~ 1.Jl'J ,,u'lfuuu1 '-l'lllJ91 LL~ ::r:J t.J'1 ~1'1,1\'1~1 fiT~"1rJ\'1"1'1t.l'VI 1 Yl~1.1,U'1"S-..J'l.J.O').J L 'll\J L ~ 1'.J'"lftui~\J 

LL li i\'I 1 u 11ru!'l ~"1ir t1l'h 1 tJ"1iru L ri 1 tJ'llru~i! L -,,fl'\11iiriu11 ~n ~'1·tJ L n' t1"1.n'l..l'2.IU ,c;,i'll D'\I LL YI i"' 1 u, ,tU 

r1 vi ~iT£.Ji11 t1"1lJ£.JU~ii'll'U1vl, YI~ L w~ L l'T'l1 L ~ tl'll\.J'l~'lltl\'I LLYl~'\I L U"SitlJ.!'l~U'11.J1.J ,~h1uii'lJU'1c;,J lii L O\J 

f 
• d • • .,.- ., ' 

~r-Jcr ~r-Jc:'. L1J91, "1''1tJl:'ILL,.,~'\ILU11tlJ~~U1,1.JL:U£.J\'llJ'll1.J"1~L1JLfi1.J lDlDo f l!ll!:Jo Ll.Jvl"S LLlil::L'1'1.f) 

1.h ::1J,ruj,-.:i 1u1 utJ, :: 'l1,n "1'llt1\'lLL l1 i\'11 u ,-,w~~ LYI ~,il' !'1'1 -,-.;i ~ii1h ::1J1ru er 0 - ~
00 

rl\JYl'il L ifo~ 

~ o, o oo vi,,,...,, L1Jv11 ti', l'i,n, -, tl,::l.nruil u5wvft11 L 'iiatimL ;'1n-..i:: L w 1 ;..;,,;;, '71.J"1\Jlh::'IJ1n -, 

Y1u, u w,~h1un-;;i::ihh~1J'1{1J ~c:'.o - "100 fl1.JLLvi-.;i1i.nu1h::'lnn, "100 flut!w•i:£JW'll1\)-..J::Y11.J'1 LLU1.J 

11l L ~nut1 t.1 t1 LJ1\'I 1 invi 11J1,-rr£.1 -i~ £.J, "11.111 LL~ ::w t1r:J1J ~WYl ,~t.11n ,ui 1 vi'a·ph, ti', ii1.h ~-a10, 
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rioo i'llJLL;, Wuvl91'l-u'lun,, LYi,~tJ .., ~ 
~ ~fl'll'l,fli'l,1~::;!]tJ"S:::lJ,OJ ~00,000 Yl7"S7\'ILlJY11 ~v1 

L'Yl~1di'l\'l~:::t1~u~ L,nmt1....:ii:.J,n~\'l'll ..... 

tl\'l~,u 
7

LL ~=i'l\'I~ :::t1~ri,tJi. u ~\iT!l Cj). er nu • ~,mL'Yli\'I 1 u,,ru 
i'l~~~\'ltl~L1J~lJLLliui~\'li'l1tlJvltJtJuu O .., t: " • .., . ..J 

~
7
'Yl~U'll1,uu~uu~~1u,1i.'I.J~~'Yl,,u~\'IL1JWuV1fuL~::: 

v1,1J~111J'I.J,~ i,uL~t1....:in,iv1i,....:i~~v1t: .., .., ~ 
lJ1J1Jt1n~1nn,,LYi7:::tlin'll7,u~,«\'l~fl7~LnU'YltltJ ,Jf r I 

L~tJ\1~'il,L'I.JU'1, 'YI~ LL~:::'YllJ7 i,~vl_.:- L'";,, ,,_,_ ...,.I.._ .I 

' u-. -, ,u, 'l'llJ,,.n ~vl')~iYi,nrn7\'I ,~., LL~::: 
~n~'il,;- ~~~,nn,,~t1u~ut1~,\'I~~ L - .o1.., .o1 , 

1 
., ~ ., , 

~ ti tJvttitnUVlLL 'Yl~\1 U170Jiil;iu,uu,?iutJYiU~U~,1Jfl "i :::<;Jn 

.l'•-i''il'u , fin i u,nu, u'll• dlun, 0 ~"~••nu" • 
0 
tl••lr 

O 
, fin , 

~i\n1u~::: L ~u 1i.",9~n,,v1· 5"" , 

1 
., 1 ' • .x ' 1

1\'l-(J,'il'lJtl\'l"lllJ'I.JtJa11tJl'!', tla11tJth1u lJLL uutiu'llw:i r.i 

nuan '" n' ,Ml•• an,~ u 
O 

•iioul'lflljflo •n 'lHlfu "u, 1 US 1u~ ~n1 • """ ti,.1 ,ii.-.ulhru 1,7-i 1 

l'jfifl71vt71\'1~9vlLLUU1!ntJ1:::~ui'l...,...,lJ-="0 ~ .,. ,.. ..,i 

• ' "'' L ,~ LYi17:::~,nn1,, Li'l-S1:::'YITftJ1i'l-s\'ln-i:::~nVlYiu~,n 
I 1 .-=,t... ~~ ... a., I 

LL 'l'l~\'I u,,nii'l viu,uu,viuu :'it'l 'YI L ~u.,n ,:::<;Jflrii'l,7lJLL~\'ILLfl~\'I 'l1\'ILL"1°11\'I 1;.",ihi1'Y17"Sfl7-Snuv1 

~VllJl'l'lJ\11fU D\rn." 1'111.J"Ei'vl i,n,,vl 1tJ'llt1\'IV11-srni ~~~\'I LL ~:::v1 ,1-,\'1'19v1 n LL a~\'I L l1 L ~u.",u, :::-u,n, 

vlLL 'Yli\'11 u,,nii'l~u,uu,~riti,tJfltJ1J,n(u 

9 L ri,,:::..,~~tlLL"1°Vl'\'I "l,.; L ~trl, "l/lJ'I.JU"1°JJtJntiutJ,:::1~\iT,av1 -i°v1LL 'Yli\'11 u,,rui'l?iu,u,~ri'1l1J'Ul.J 

lB fl~lJ ~tlfl~lJi'ltJ"S'HJLL~:::i'lU~tJ VltltJ LtJ L'Ylus;ii nlia1,J~~n,19 Li'l1,:::l-1~~tJ1i'l1\'ln1:::1nnai:rtJ . . . ., 

L ~tJ,nuv1m,~'\'I L U"S1tui'l~U11JU1vi 

fl'l "S~ i'l!'lt.Jvf LL 'YI ~\'IL U "S7f1Ji'lvi LL 'Yl:~\'lvi7 \1 ') L 1J L 'll'il ~lJ LLl-iU7"1'\'I i'l171Jvl111JUtJYitJ')7 

1 • •_,,,.•,~,:, ~\'l,,lJ~\'ILvl7~t.J ·L~7'll"ti'lL~fl LLii u1,ru~v\tl"1"1JtJl'!',lu"1"1JtJU~:::n11~n~,1J'lltl\'lfl7"SYJ1 .. ,,, H . 
nlJYi"1°11VI LU1VllJL~1VlLu,. .. u~ "'-tn , • .. ., .,. E'lci.:;._.""~··LL""~LVl"1"7~s;J Lrn::Li'l~tJ\'liitJLi'l~tl\'IL~Yli;,tJai,vi li'l~tl\'IULJ 

.J ci "'..J • .., • .,. K 'ci.,.._.1....-:.\'l'll,,u nil~'litirlmL~:::nil~'liri L;7LL'i11 Li'l~D\'li'.iti Lfl1t1\'I Li'l"Stl\'IL'/.JVlVl1vl'"ltJ"1°1"Svl1J~:::t1~LwtUUu 

'l ..,..J O ., 0.,. I ,!t .., .. --.~'l,,-.,L'l1Jt1\'l\iTYi ~\'I L'U1Ji'1LL'Yl~\'11u,1rui'lviU11J1J1~hluv.u.",u Li'l~tl\'I L'I.JVlV11vt')tJ"1"1"SvlL'Yl~11JYiU1JtltJ~ 111LH • 

, •~= L'l,\'l~u~:::u~1n~~~~,t1tJ~~~L~u ID ai:rtJ ~ti a11tJi,1u Luu~ L ,tu'21JLL1JU ,'21'il tiun 

, ,..::, 1., '-lin-fiu~ui1\'l~v1v1m,i\'11u,-,rui'l~u1u L~tJ\'I dfou l'llJuiuu~~~lJtJ ~ i . u~iftJl'r, lt.l~lJtJUUU Glt,JU 
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... ... ... 1 ... c;' J ti tlnuu~iavi?r'ni'l'lf t,\'ILLU'l'lL'U"llfLl:::\1-..i::; 
U1'U~E'UEtJua::; 'U'U'UEtJ ua:::u'l~fiL~lJ i:lJ'lfLI ~,~00 

.,, ... ,... ' ... ~ o 1u~n'l'l~U7LLa::;fliLLVi\'l9i'LL-.,~\'l1u,..,ru 
naulJ~;j1'U Lf1tJ'lt'i'U~'U1LLa:::niuYi\'liHJU1\'l LLYl L ,1fl 'U ~;l 

... ::. ... ... 6 ..1. f"l •• ,u;, LLa:::l!unLL8v1\'IL; L,.;-'U'l'lE~L'U 
~~U'1'UL~tl\1L~tl'U'U~ 1v1ai'1\1~'ULlJEtl,:lJ,fLI to,ooo ~ 

I 1 I • .; Lt.I ."( .. .J .. -x..,,.,...,n1i"llt1\'1~1i\l'U 'luvlif L ,..,-..i:::Ll.l'U1lJ'1~-J'lifLl'1 
airtJ~'l ~lJtJ~8'1'U8lJtJ,1'1 -~tlvl~'t1lJ1tl\1\1'1,~w' • 

., ... ,,.JI,( ,.J .x. 

., ., ' ' 1 "" "" ·11 vi vl'U'UlJ't1 ~fl 1i7t.l L fl tl'l r 1U 
LLlJ1,YitJ'1:llJ ~u~,~tJ'lfl1"U<n1,i L~rJ L8trn1, ,1Lma\'I u,,ru~vi L~t1\'l'1 LL "' 

J. <I"' c;' I~ ., I •-,ooo f"l •• ,LL;, LLa:::~1ifiL;Uflr,~~'U'1lJ'lfl,tl'U 
airt1~,,,,~~\'JLL8vl\'JL't1L't1'U'11~[)'1~'UetJfl'1'1 w ~ • 

d - - .., 
~'1:l'1fLl1~f1iL"lllJi-J:::'lJtJ1tl'1:l~~YiaL"ll1lJ1 ' 

,tlu uun,,i\'l~'U;l~·'U 'l uui L ,ru~mLuui'itY1t1'Una,\'l,1'U 1;Vi\Jl1~n;J'l'U,j, 'l uaifo 

vr, 1 tlalltJ~L?1iin1,~\'lrl'U1i'1'ULL uu,:::uu d'.lt1\'ILLiiLL a: Li'.!'1:l\'ltJi'l'l,;ElJ,E\J 1 VltJriLL ">1~\'11 u,,ru~~ 
"' 

K ~ .., ' 'l • • .,o 
~fi~W:::'U L ,,n L VIYiU L 'lf'Ut'f'U L 'UUi L 'lfLl~lJLLlJ'U ,~a LLvi°'luui L '1tll~lJLLl.lU18\'l~,,uviEuuu 

• 

tlw L ,, lf\'l 1ii'Yiu La tJ 

,./K .,, ' ., 1 
'lw~u L ,,-..i:::n~UlJ'lvl-..iT'ifLl'l"'!li11.h:::a\1~Yl,\'I ci "llE\'IO,,a'7,,-..iLL~:::~vi~u LL a: lJ Llila 

'lJE \1'l!tJ'l'Un,,~\ ..1~u1i,'ULL a :::n,,~vi,::: L UtJtJ'l!il\'l~\'l~lJ 'lual!t1vh l tlairt1tiLL a:::al!t1~r.-1.l-l-..i,nn, ,-i L ~"i, :i 
- .. 

1 ;;tl~ a 'l ..,J 'I -!ulJ,LL a :::n-..i i d'h.Ji'i-..i :::vi'E\'l~VI 1lJ L \ila L fl
0

, 'I vil; L 8\Jil 1 ,;-~\'1">1lJVli\'ll11Jfl ~ti 1 lJ L VI a 

'lJE\'l'lT,a .;. 1 tl'LL t)lJ v1,;,;, tl'l.jlJ'lf\J 'l t.JLL ti\'11 ~ ')'l'lfiin ,,t \lrl1J;j1t.J.z7'1fl'1
1

'1'/llJ'lf\J 'l 1J LL ti\'lan l-l'U ~, ~ \l 

e.rn-..i'lnnTrni n-.:iLL ~::-qfli'ULL.., ~\'11 tJ"i'lfLl~~u,u L :Ut1\'I L ~ tJ\JLL a::: LL-., ~\'11 u ,,w~~~'I.J 'l 'l uui L ,ru 

~rnuju7~YlE'Una1\'ltlun~uLL 8'fl\'l,j1'/JlJ'lf'U8lJt1nt1t.Jtl"i :::1~ i'l'18Yl .;'l uu~ L 'lruiliin,,i 'ii rlu~'ltJlJ,LL i, 

1h:::u1w tn,ooo Uf1Et.J~iav1?r'n,1'lf LlJLv1a~ElJ,~ELlJLV1a"l!E\'lflt1.;LLlJl.J vlL8'UtJL')'l'1 'IJ'lJ'lf'U 

~\'l~un~n ,,lJ L Vi, ::: tJ~n-u,,ilu lliiin1,~t1iffu L iltl LL u,~,,lJfiv1~uu'-..i11 ffi 1 1;1 ;uilJ, L"ULL a::: 

nliLaut1Bn11 ~~•iii;i'lun,~v1:::1ut1t1nL~tJ\'IL">1flt1'l!v\'lDi:::L~i'll~t1~~ij~'l'llJLWt1yt1LJ7\'I 

~ .:1•.. .J J. 
8\lU~'lJ LL a::: \l~un uunTHtla t1uLat1 'Zl\lLlJLV1 a'l!t1\'I-Jt1t1i 1,vi'tlL"i'1-..i:::1;Yl-..i'litu'lfft.J~t1hl 

n, t1..,~\lL'U"llru:::dLi1a\l ~ tJL~tJ \'l ,j7LlJL v1a 'l!t1\lL "i ,~L auELfit1,ffun71L'l'l,:::u~n1v1t1t11?r't1n7 "iL{l 

'l 'U'U 'l'U7'1~{)1'1"iL 'U81JtJntJt.Jtl"i ::: ~~i'l1 av1 'Svl tl'Ufl'i'-l'l\'I~ LL ">1~\'I 1 u,,ru~~u,u L 'UtJ\'l\1'U-J::: L il,.Jsi 1\l L ; 

LL ~hiu L Yi , ,::: L , , liivnJ-.,~n ;PU L ii' tJ,nu L ~ ~D\'l!IDvi'IJ, tJ 1 u n 1 , 1 t1ii 1 La tJ 1 t.J"lltu::: L ~ tJ, nuvl 
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L w11:::Lu'llru:::~ L ,, 1;wu,-,~n~1u,-,1! ., " • 'A' 
u'llulJ.~Ll1lJ ~ L~lJ'!fu 11JLV1~~~:::L~uu'!fu1J,Ll1lJ'U~::: 

"l ,lJt,'J,t.lLL UU'llu\l~W tVi ," L uairuvi', 1 t.lairutl 
I 

a\la7~t1J rJ t)LJ .J "J a, o ., I O ~ 
l\lVI L ,, L Vl'U llJ1 L WD L '2f L wa,'U t.J, :::nt1U'lltl'J 1lJ L mltJ'Ufl ~tl 

~ d ~ • 

.., • n
7 

,vi \lriu~,u ,,1Jal1unu 1 VI u 1l-irin7 ,~ \lrlu~7'U'll u\lLL,,, i\l 1 ui7tul'l~L'71 L ~u 

~rl'll'U1'71Ll1~LiJu~ Lrl~LL~:::riLLl1i\l1u,,ru\il~ L~n ~ LLl1i\l~'U;tllJitlu 

ID • n ~lJ'2fuvfnn, , ::. 'l • ., ., "" ., .. 
• , LL U\l'2f'U'2f'Un, u L 'Ul1lJ.U7'UU'Ucz:i\l 1 '71lJ7~ 1-flfl-, ,ihTm,t.l,::: L VHIJ 

n-
1

, LL ~n L t.l~ tJ'U~'Ul'17vi° 7\l ~ lif\lnL ilJ,~7fll1 ~f1;f7'U L 'UW~lJ t.1'-Jii"r'l 

,rc::r~~'U Yl~'71LLlJ'ULL ~::: 1,,LL ~ui 1i L ~'Uu 1lJ L ~rntu L ~tltlfitlttlt,\l~fl~tu:::'l.lti\l~\l\illJ 

'2T'U~'U~U\il'1tlJa~ucztucut1u LL~::: 1 ;vi~,,ru7t,\l~nm11:::n,,,,,~u L 1tl'Ul11t1'lltltJ-d1tJfl')") LL Vi in,:::~, ti 

'llt1\l~\l'llt1\ll1~t1~'Ul'lr~lJr~,n~\l\il1Jn,t1ut1fl fl,,~~1,ru-,~110L~ui,ul1ff\l'llt1\lLlJLV1~~fl~1, 

;,'J;'U tlUl\lL ";if1<;17lJ\il,7lJa7~~tl\lf17'1Vi~1,ru,tlufum.inuflr";i L uu-,'71 LVl"19ll1t1\l'l 'MLLU"21''71 ~\l LU 

~\l~:::: L liu1, Vltl~~'U L i~\1tJVitJ'1Vin,i't1~'U L :as tJ'Ul1i°c:in,,LL"r'lin "S :::~1tl'lltl\l~'U!-i',i'.i~7\lu'11 \il'1'1lJ 

~7~fYt! ~vf n,, L a~1J~-i',\lll'Uti1Jv1, LL ~:::fl,, ~m!t,at11un,w'llt1\ll'r'Ui:iflv1 ,o'l ;m.i1vi'ti J,\1t1,,u1u utifl 

..:i,n~viB~~Utf\l 1 i1 m, ~nn,,~\1 L nvin ,&,~,tlfl ,ruvl1?i'~,-flfl1'~~fl~ 'l u L f!\l'2fr~h\li,,,ru7,'-, 

.J a, I J. 1 "''J a, ,.J a, o a, _"i_ . ~ r1'17lJ L fl tl"1WUfi'UY11\l L l'liSmy,~ntJ~'U7\il'Unti'U 'll'J 91 L'lffi'l"lLL ~n L U~tl'U~'U\il'l L l1~,ii L l..nJ L \il"lt1\1ift1 

'l u n 1, LL a, \1l1,vtu tiiivi, L vlu 1,;-<r1t1 u.J, u rn t!iti 'l u t1,1J L nVl~fl a\l\il ,,lJ ,,lJif \1fl ,, L ~~1Ja-i'7 \l~'U~ n7w 

1; Lnvii!u1u~\1\illJ ,if\1~fl~ru::::~\1fl~"'nil-..i::::vi'7'lM~u7i'i~\l'llB'Jfl~-wi·N ~ L~lJ~u'lfu L 1fou ~ LL~:::: 

UB l'I.J,-..i L ~B\lljL u~\1\illJ 1 iLL ~:::: 1 tifl ,a~-..i:::: hi L iJu 1th, ,ti L n91fu 'l u ~flm11::::v11 ?i~,fln,,~\l L nviiltlu 

i,urnrlJ~lJl'fui~ LriYli!un-wu:rm,:::"t117•\l~\l\illJila,:::vi'-,\l ~ ~:::: LWLt.lBU7\1ti, Ltiu 

LL~:::: dh1iu Lu,:::: ~un-i,tff \1~'\J~,u•lJB\l~\l\illJl1~1tJ ~ ~\1\illJ i,1Jnu ?f\l'CTufl,,~~ ::::i'.iu 7U7~ L ~tl\l~ 

1 ;L 'U ~\l\illJ ~ \'l~lJll'U i ffunu 1 fl 'l \la.; ,\1,,, ~-,.u ~ 11'1, \1a.;'1\1'lltl \1n-,, LL a, \l,,,,Yi'u tiiivi, ~ '7u,w1..h:::: 

0 ~ _;...,'l.lIJ\1~\1'l.lfl\1~fi~7 fl 7 "lLLvi\l\17\JLL ~::::Y!UfilJvl ,t!'\J1J\il,'1lJ~lJYl'UiL fl i 'll7fl"lLL~::::n1 "lf17l1'\JVJ\il-;J7lJL1..nJL, r 

~ ~ , , ., .,.-...,.7~u uc:in~7n0V1c:i~~utf\1L;ni1,Bn?i',t1..;, n7, Lrli~~fh -u vi nun 1, LL tJ\lW~,'I.Hl'lVl 1·':i LL~., 'Vl • "u . 

,,,. ~\1\illJ-CT'Ufln 1":i tf'1'17fl~7U ;,lJtl ~;, tlfi\J LL~ ::::t11~-..i ::::ifo till n1,t1n rl ";itJ\lLL ~:::: n, ,~Vl -:i:::: L tJ tltJVl l\l 

= d= x ~ ~a'Ufl\1t'ULUL~fltl ~ Ln9lt'U~nndJw1?i' ~tl~f171~'71,::::Lut1tJ'VllJ~,1lJ~~u~u 
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~1JLLtiu'!m .f1\1L \J L ~ tJ\11\J '11JLL ~:: 'l Uth:: L Vll'T~\JV11 \WltlW 'lvil1u fl ~'I.JVHJ...;1!1111, L Vi1::tl~n'li'111,rn'l'IJ 

1 TI'tl1 tJL 1.rn,, 1 TI \J'1LL ;1 111 L v1 ~an llJ L vl~l1rl \lMlt1111 L vl~'ll tl\lLLllrl 1 v1 L w ~~ L "1\!tl 1-;-...;., 1ULL 'I.JU 

'll tl \lf1 '1 , 6f \lt\uj,u 'l ULL t1 \lan ~ur11ilua::;t1u 'l i1 L ~ U~ \l~\l r11J~il~ --il1u 1 LL .;1 L rlt1 -., , c:: o o tlnt1u r1 iil'vi 

?!'n 1'1'lf LL\J11'1 1 1lJ~v1o1 ;lJ,"l1f1f11 1vi ·•n1tu1LL'l1 i\l 1 'll11tul'l~U1·\J L :z:ltJ\J 'l uaif tJnt1utl1 ::~~l'T1a91, 

11fl'll\J11'1 Ci'.<Co f <C<f'.o LlJv11 ~\ll'111lJ"l=s \l LLi1LLl1i\l1'1.J1'1tul'lviU'1'U L:UtJ\lil'UiJ'lJ'U1VJ1u Lfi'U lsJlrJOf 

lillsJ O LlJvl, LL~ :: LL't1a\l 1 u11rur1vi~'U 'l 'l \J'I.J~ L 1tu~lJ LLUU1a\lr1"nlJvlt1'Uvi'Uil'UnLlJ
1

Vi'I.J11il LLl1 ~\l 1 'I.J11t1J 

i'l~LL'l1a \l 'l11~n'llu,v1 'l l1~f1~,d li'\l L "lf'U 1 uLLillJL ;~·,,.~o,,t!nt,\l:-1'111Vif111 L .Jud LL~:: hi L il''Utl"1lJlJ~j1tJ 

L ')1'1 LL l1a \J 1 tJ 11rur1 ;'ivi t\l 'l L 'U'I.J~ l 1W~lJLLl-iuia\ll'\ 1 1lJvltl'UtJ\Jil'U 1,ULL 'I.J 'I.J'lltl \l f1 ')'1ti\\1i1°uj1\J'ol:: i111 

l'llJtJ!l\J ;1\J 1,ULL 1.JU'll tl \lfl 1,i \lrlu j1W LL 'I.JU L'l'I ~tllJ;1 L ,Ju, ::~'I.JLL ~ ::{jn 11tv1, :: Lu tJ'I.J'lltl \l:\l l'lllvi 

L a\Jtl 1 \rl tJ Yn.J LU~ f')a LL~:: a L vitJ1 tJ L 'U~a'1'U 1uVi'I.J l ~tJ 

--i :: L ~n'lt'1l1 ~fl j '1'U',LLa v1\l 'l ,.;' l l11J...;,n i 1 ~liuii--i :: vicJ\l\)fla';l)J 'l i Lfltl'I.J l'll'l ~t1tiff\l L w L ~ fl t)~ 

tJ tl~"l ,nilif \l 'rl1.Jf111 ~ilcJ LL ~ ::~ni1viviYI 1 "l1fll1il tJVl:: L ~ 1 tfilu?i'U L ~, ,~1 LI') ~il\lflil ~ l'\~il\J 'l '1J 

LW~\J~u,~u'l--iLVi11::1 l11J'1u 1ti'l"lfdJu~\l~ncJ~'luu , :: LV1 ~1 V1 tJ ~\l~'U~ \l LiJu1u1i111l11Jilu 

1'W'llil\l~Ltl'1lJ1 "l1f1~~1Jl11ilLtinun11 Lf tJ \JL l1lJ Lfivl tu'lu111 r1 vi ::1uil cJ !l L5tJ\JLl1Utl 'll tl \lU1:: 

L Vll'TL VltJ LLvin L wi'J~lJt--l'1fl~~tJL 'U'UD'U ~ \l 'llt1\Jvi1\J 'l ~fl.~11 1J 1 '1J1\Jvi'UtlLL"11'1\J L; L v:u...; , 
'l u 1::l11,\lt_Jr1 LL 1n'llt1\J1h:: L VlMl,, ~\l~Y'lvi LL't1~ \J 1 u , 1 n1r1~,j,'Ui.n~'11.Jiin1 1 LL ~n L i.J~ £J'U rl1'1l1£J 

~\l'2Jil\Jvi ,..,, 'l ~na,11J1'1J1 \lvi'Ulzf \J L uLL ill 1 iw--i 1,ru1 t, \J ~ \J'lltl\l L l1 i1'1'U11 II 1.iliJ'llil\Jtf1J L ilil\l 

'llt1~~'luaif£Jnt1utl,::~~~1avi,'lu111r1v1::1ut1t1nL5£J\JLl1Ut1'll t1\JiJ,::L~l'T1V1vt1u 

if \11uih1n 1 u1,rur1~~1u'l 11 L "1£J~--i ::u11J1Yl--i1,ru1 'l u 1,uLL uu 11J L vizi 'll cJ\J-s:: Lu £J tJ~\Jr1mL ~::111 1 

L ,J~t..11.JLL U"1\lYl'1\J~'Jl'\lJ '1f\ln1,vh1 ,ru1 'l 1J t,ULL UU'lltl\J 11J L vi~Onil'u111 ;,.i, ::au9'1 T llJ ~ 1 L {--al.J,LL i1 

'l UtJ 1 ,tl ~\Jl11Jn,1.;f v111J L v1"1'll t1\JLL1JI'\ 1 vJLL u "1~...;,;, t..l'~\Jl'\1Jii'ii~1m71 'l uu=s L 1n1~1JLLuu1a--Jr1,1 1J 

Ln1r1tuLrlfl ~,<Coo nnil1Jl'li~vl~f11t'lf~\l~'Ufi'ol1LiJ'U~~::vicJ\JU!l11L~'Utl1 1JLvl~t'Ul.J1 Ll1~ 
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11J L ?l ~'l.l'il\1?l'il~~'U vl~?l LL1J'\.m ~:: 1 n LL .-l'U ;u L ~1Jvl'Uf1 i,, t,"~" rl1JLL tltl L WYl ~lilLL rl.l-l 

LL~:: LL\J'U L wvi~~u L tlu~~h-.i ::rlrn·rn ~fl L tl~tJua-91 i{'(u 111 t.Jfl ,·rnvi\1\1,'U~\1t'!t1'), L urnTrn.;,.\1~'\J tiilvl '"l 

~Ml"'lt.J ~fli:ttu::i"i'\lfl~•·nd~\1'l.lD\1rl~,vi-,\1 "1 "'3::v1fl 'ltle~{'('tJ~,m,rtJ\1 ?i'\1l1'U~\1"ll1l\1ii~, L l1~1il1\1 

L i'.Jui,wii7~ty'll'il\1'1 ::uuvf'l-a"l 'Ufl r'1R7~'Ui'.ivl '11lrVHL ~::tiT-.J "t~ L Wnt:J L fltim'2le \1~\1r11J "t un,'11 Em;., F.J 

L tJtt.J'ULL tl~\1Vl ~Vi uaui:il'i,,. U'ij\Ji'lrl ~vi, \1 "1 L '\J~\1rl1J~\1111 t.J1J rf1LL i,-..i:: vl fl 11fo ~fr\J"'l \1'r1'1rltll1tl.Jt~ 

L ~£J L Ou~-:iim,n '\J'ilf1"'31fldt1,l111n-ti'\l L ili.J~,fl 7 v,u?l-s ::uu'2Jt1\1~\1r11J ir\1d L !h1\1·.;nna-,1J, '"l fl 

Yh::'l~ L iu\1?.}W'1-Sr1Ynflu~,,,LL~::fl1V1u?1a-ri,un,w'2Jt1\ltJRr1.-i91',\1 "1 1?1uJ,un,"1nu L iF.J\liin 

YJBY!Vlfl\l 

~\1"lJ 'il \1vi ~ i'I ~ t L 'UW "lJ il \1v.l 1-(11J r '-.JI fl 11 t tl'U il f1 'lf 'J~ f'l; '\JiYn.Jfi u, tJ '\J r ~hl uiI~n 1ffil:: yj lJ r il''IJ L -l 

uciL~U'ilF.J ~\1UL~t1\1-..i,n~\1'l.lt1\1~1,i'l-..i::wu-s,lJfr'UuJufl~1Jt1~"tuu~1,tuL~F.J,L~r'llu'luiu~~?l 

riw~\1l11Ji'I ~\1"l.l'il\1 l W~ritl ;LLn ~ntfi'IVltltlYl:: L ~ fl 71 .-ll1'ilt1Vl:: L ~ LL ~::n 71 .-ii;um.ir\1 L "lt1vl7·1J LL~~'\l 

d .. t.l , 1 , , . d'} 
l'llJ'1'2Jel\1 Li'l"Hl\1. '1::~U~\1f1~1,lf\1 1JLL'\J'\J'il'U"'lrlJ'1-..J'1flY1 ~?l 

l'l~u,uu,~m.i,-,LL U'UcJ'\J "ttlil'IJ~u 11:.r1~'\l{ju L ilu1,t1vi ,'\l "1 '1,l.l~\111,-zru ::~u L r.i,LL tJt1vf1ii11i'Y11 

tw~u1uu,~nt1,-..i~t1'1.i~,LW~\1'2JD'\l~ul'i,'lu~\1r11J1;L~'U{'(u ~\1L~U,~'\l~tJL~U')1"/Jl.l~'UL'U 

\J~ L "'lflJ~lJLLi.iU7~\1i'l '1t1Jvl 'il'UU'Uilrl'\l~ ?lvi t1fr'U"IJl.lW-..J1f1LL l1~\1~'U "1 vhi ~L 'U-S:: tJ::: L ")ilr L ~ u,li''IJ 1 i'I ti 

1 ~WU'lJtlU'l.nF.J'llcJ\1flr"HL ilf1 L tl~t1'Ui\1'lJtl\1 L nr1'5'ULLW '1f1'1::-..i,um.il'h 1 t1m..i,'\lf1'11\1"lJT1\1iicJrnn L "l.lvl 

~11viI1i;iiJth:: Ll'l~rnriu'lf,uYJ:: uuL~:: Lilu_1'2Ji~~?llJY1,n~1-m..;"2fil?1vl
0

,\1 "1 ~'J'lluu~ L,Mf'il~°luiJ!91°7 

""' d ., ::, ,_ _,;;_. - d ' 'l _,;;_ · JI<' -. 1 
LL~ ::lJ'lJ'ilU L 'lJvl"l.lil'J'Vl°ij'\l~'illJ "Hl\J'\.JtJ-.i\1 L l..JUU'1"\ ,tlM'U ,~'U r-.i1Jrfl L Yi,-,.:: L UJ.J lllm~ttu:: lJlJ.u'1::; L Vlr!LL tJU 

L ~ u,nunu~u LLYltJvf L nv1"l.lt1'\l'il1·-S ui:i'1-SlJ1J,t17 'l 1-H1 LlJ~fl'1fl~,\1'lf\] 1 ;i:in , -,~mn 1 r1t1 ~~ua-

~ ~ u~L Y1 Luu 1; L ~u,.;,l1~fl~,u~,~ 1 u,'1turi~vi'wu1 u~~\1'11u 1 wv, ~fl~,u-..i1w,n 

L ri~D'JS:hivf'Vli'i,)'1•fl~U'il'il~~ L ~ Ul-' 'lf'\lLLvlflvi'1\1sJ'1fll1~fl!j,tJvi'wu"l u, ::~uifu -s-iul1·1Dvlvl
1

7,NlJ'l 

1\'J1_J,.j,~\1~u L~F.J')''l~'\.rn~-..iiw,n 1itJn YJ'il\1LLi'l'-l LL~::vl::fh'l1u -..i::i:in,-sLL~fl Ltl~F.J'\J Lfi?l,ffufrui'\1 

'IHl\1~\J °l L '\.J '1:; ~U"l.lil\'J1Jih.h:: L V1'rfvlvl
1

"1\1fl''\.J ~')'\.Jl1~fl !j'lUfl1,YiU'l'l'il tlVl:: L ~Yi'U11.J'Ur~ilnf'.lu if'U,.;7 

'i ::uun, ·m ~f) L t.l~ F.J'\.J~\1"l.ltl\11; L n~tutJU1'\ln,;-,.\'J'2J"'l'l\1 LL~ :;~~'U-il'U'II'il'\.! ;, E.J Ll11,ji1~\1 Li.ifl-iiiln\1"l.11 

yj~, L ,;- L fi ?l, ::;tJU'l'l~'il\fl', flr'1fl ~Yl'U~fl ,,LL ~fl L U~UWi\'J'2l'El'\l L l1 i,fl L fi?l,ft''ULL ;, ~7l1 ~'U117~'\.J ::;~u u,n 

~ij ~mtru::;fl L f!l!ttl ~Yl LY)') 7i!r.111.J-..J 7W"'lf1~\1'2J D\'Jii ri°rl1'1£J'lfl LL~:; n,, LL Yi '1fl '1 :;-;,i '1tl"l.l 'il\1 l.n ~'il n LL Yi ~n':: 

"l 7 tJe:i rjlwu~ L ,ruvf-..i it'i' vll1 ~tJ L "ilW '1::u~ L 'ru"l ~u ~ L, tuV1tf\'I L Yl ,'llu ~\1tJ 1 -..i L w ~'J'll'il'Jvfii f1"l,lJ"17?f{1! 

'l'l ~e) L tiu~\l'i,)1 L wvf~11J'1,fl1'11LL~fi Liltfout'i'u~\'J'IJ'il\'JUri1'2lil?l~'U "1 1; ~1•Ll1l.Jll'il1-..i L W~\1'll!l "\1 
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., • -' ., • ., "I "'"" 'v,1'Eli1n1iV11lu'l'ZILt1"1;'lu~"\il11n'v1,11 
j ~~fl 1 fl'1r L thJr.J~vl i.rnVIYlrEJrnLL1J'1rr.1'1 L Yl1J'il ::11,'il1·fiYltl'U . 

• · '1 "r'IJC'l••1~ua th1nf"l11YIUY11'lYl1'EIYlr\HJtlfi LUnTrna,\'I 'il,nn,,rin~'1'El1it1n,,1111 u u~ ~ 

Y1,~\1'21'El\191;E'ln,,~,./h.i L ~., L 91t.11J~u 'IJllfflJ 'lvii'l'EI ~'l wV11 Lal rn11,::a11vi1t1Y11 Lavi L O'Ul;lUtJ 

n a,"n., iLL ,rn L tffi tJU 'IJ'llfflJ'1Un'i)::,.; ,uth:: 1 tJWLL a:: ,n1:r1 !j'1U ::'IJ 'El\'lvl'U L 'E)\'I 'l '1!11'1'1r1J 1 VIVI L ~u 

LLa::ilL aiiuit1,v.e,j rn0'El~'3"'1Jtlu -i 111 
'i),n,~uu91n~,,;,'3;'U Lrle~\'l\il1Jl~nLV1\il1u1auVlr";1U1avin,,111V1u,n~::V17 

i.; L fi,in,,LLa,\'lvi,~LL
0

-iV1-o\'ILLfl\'I LL a::fi'Jnfumi,\'ln'),\'I -i L ~~tJ\'I L,j L ,i~-o\'li1m
7
'li;vivfV1

7
'5u 

L tiu~ L ~ tJU-i''EIEJLL ;, 1\'I L thl19ltJ~i1~rLL a:: L th.J~,n 1YIUflati,UflrVi'l.ltl\'ltJ\ill'la i. U~\'l\il1J mi,\'I 1, 

fi'c;i,2:J'atlr'UflrVi'lltl\'l'IJ'llW 'l ur\1\il1Jd'i):: 11-iLL UU'OU ii\'ldtu tl ,j~u1 r'l/1,J'lJ\J i. ,ia,11,, tl\il'1\J~1J LL Yl~\'lvf 

.,. ..J A"'I ., t: .. • ~ ,J 
11,'IJ'il"LL ,1 ,n,:: LL a ::~PltJVlt5t"T,ac;i ,'lun,,LLan L tlam.Ju L fl'l/11W'U'Un'i) ::,i ,i\'lati,Ufl'lfi ~\'IU\'I -i 

fu 1 ti LL a:: L~·m.R11,MJ'El\'ILL-i'i)1nLLY1~\1-imm,-oa\'I 1 u vi1ti 1'7 L n,ii:iL iuVJ,\'lnTm an L tl~uu-, ,i 

i.Y11ifun~::V17L~'l/1lW~L\ilU\il\'latl'l'Ufl'lV.vli\'I, ~u avi~tlr'Ufl,~'i)1fi\il'1r1J~1,,U~\'IK\'I 'lltl\'I 

,,J -"'-. I • ,. I ' I ..:ill - 1-' • I ~'1 L tJ'l,N L ti -~b'l'Ufl'l~'IJtl\'l'IJ'll"l1'UY11h'l'1 'llJ L uutl FJ'EI tlr\'la~i ::~\'I 11"''0 EJLL U\Ul'Ul.l n,i L uaUUI.Ll.la\l 

L n,ifu 1; L i11-o 

111 L ,i~vl'l'ZI-o~u·.,u L r!u,~u'IJ1-l"l1'Uf!i11'1,,1l L wt1~-o u,\'la~, ::;,\'l;u;J dJu~..,,vf 'i):: 

L"df17Yl'UflnriVIPlirn\Jvl~,~~tl L ti a,u:!jfln'lifl'il:: Lm'!flati\JLLYla\'I L \Ji'ltU\il~ U'U1JflYl1 LLa::U1U 
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