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Abstract 

The survey of clay reserve as raw materials in local pottery in Southern Thailand was carried 

out on four representative areas namely Amphoe Mueang; Amphoe Ron Phibun; and Amphoe Cha­

uat, Nakhon Si Thammarat Province. Methods of study included determination of clay quantity 

reserve survey, geology, soil structure, clay deposits, clay characterization and clay boundary. The 

results are shown in the following. 

Total 140 drill holes have been done. The areas that have been investigated are mostly 

swamps. The use of land mostly are for rice fields , para rubber fields and palm fields. Geology and 

parent material are alluvium. The site consists of very fine clays from Quaternary. Their type of 

deposits including flood plain deposits. Structure and deposits include moderately fine to very fine 

clays, brown, brownish, brownish grey, red and orange mottle. Depth and thickness depends on each 

area. Their reserves range from 2,202,357 - 9,646,087 metric tons (815,687 - 3,572,625 cubic 

meters) , their average depth from surface range from 0.20-3.00 meter, and their bed average thickness 

ranges between 0.50-3.20 meter. Amphoe Cha-uat, Ang Thong Province shows the highest reserve 

whereas Amphoe Ron Phibun, Nakhon Si Thammarat Province has the lowest clay reserve. The 

research team has advised villager how to utilize clay properly and appropriately to their capability 

and economy, the way to e~cavate clay pit with maximum usage and minimum loss, how to preserve 

the clay quality, the way to reclaim the land after excavation, and also how to manage clay so that the 

villager can continue exploiting this raw material in the long term. These findings from analyses of 

these clays properties can be used as good indicators for future stability and sustainability of ceramic 

pottery industry in Southern Thailand, especially Nakhon Si Thammarat Province. 
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\l'l'H1~'Wmfl~"li11m1'lf U11fl{)tJ~1'Wu~'W~iJiiu1::::!'VIflmI9l11~h'W 1 : 50,000 '\ItJ'ImlJU~'W~'VI'H1d 

ri1i'U'lf~ L7018 1::::11'14926 II (el1!fltJr11fl1m) tJvl'WVln~ UTM 1~'Hl1'1 599600E - 601000E !!rl~. .. 

, " . 
fll'Vlci1t1~ 11!l1t1lJU ff~'1~lU'H'Ll '1U'H ci'l~'W'U'1 nru l1! ~1~-ft11 1~ ii'\l'W l~!'W tJl1U1::::mru 1.63 191111 'I 

u1~mru 5 !lJ19I1 D1'1fl'l~lflU~'W~iJii,h::::!'V1fl ml9l'J1~h'W 1: 50,000 '\ItJ'ImlJU~'W~'V1'\111 i'l!!ff~'11'W 

'J U~ 2.31~tliifl rl tJ'I r1l'Vl~!tJ'W 'Vll'lJI'll ~fl'\l tJ'I~'W ~ ri1J1 1 1'1~lU 'W 1191:::: 1'W 191fl!QtI'Il'H UtJ-l91:::: 1'W tJtJfl.. . 
! Q M 1~ i'H (I H1'W 'V11 '1.y]fll'H-W tJ'tJ tJ -1~'W ~ -ft1 1 1 ~ iifl CI tJ 'I 'lfrl U 1:::: 'V1l'W r:-h'W ~'W ~ ~1!U'W fl1 1 'U~!1 ru 

" , 
I9ItJ'W flm':nICI::::l9ltJ'W 1~'\1 tJ'I-W'W l119111J II 'W 1191:::: 1'W tJtJfl-l91:::: 1'W I91fl 

" , , 

-W'Wl1-ft11 1~fflm1 m~l~~ i~!~tl1tl tI'W \9l' l'1lJ~'W ~lflflH!'V1'V'1lJ'Hl'Wm !~'W'V11~ i U'V11'1.y]fl. 
" 'I1mmCl'tJ 4 l~tll~l tI i U'Vll ~.y]fli~1911lJ tl 'W 'W 'H mmCl'tJi~ fl ci 11 ~'W ~'1 \l'l'H 1~'lflJ'Vl1 !!tJfl!~1'V11~'H rl 1~• 

" 
'Hmtlw'tJ 41 !~'W'Vll'l~tJiU~'W~~\l~'H1~~1lfjtlf"lil'U !~tl1!~1'V11'1'H(l1~'Hmm(l'\J 401 !~'W'V1N~tJiu 

~ 'W ~ '1el11f1tJr11fl'lm !~ til i U'Vll~.y]fl'I91:::: 1'W 191fl!~1'V11'1'H (l1'1'HmtJ!(I'\J 4140 ~'W~-ft1d 1 ~ ~'1 tJ~'Vll'l.y]fl 
l'H UtJ~~nU'Vl1'1'H CI 1~'H mtl!CI'\Ji'lfl~11 r11'1\llflV1IfltJ'Vi1fl'l(11ih~mru 2 nlo!lJl911 'H~ tJBfl! ~'W 'VlN 

dv 0 ~ d 0 a 0 I I 

! 1 lJ 191 'W ~1fl tJl!fI tJ!lJ tJ'I'W m fl1"1i1 'J m 1'lf I911lJ'V11~'H Cl1~'Hm tIlrl'tJ 401 (tJ1lf1 tJ!lJtJ'I-tJllfi tJ'Vllfll m) ~1'W 

mj1fl'Wil9ltlm 1 lJ!fli tJ~~'W~'W!~l'lflJ'lf'Well!fltJ!iJtJ~ \l~'H 1~'W fl 
. 
'J fl~"Ii 'J 'J m 1'lf~'W ~'1'H ~fln! CI n!lJl91'J ~ .. . 

" , 

18-19 ~'1Utlfl ivh!~'11m1! (!!tJflfl1C1l) l~ tl1cli1t1l911lJ'Vll'l'H CI 1'1'H m tIlCl 'IJ 4140 (el1!fI tJ'W'VlVl ~1- el1!fI tJr11 

mm) 'lI1.:J'H "fln! ClnllJl9I1~ 1-2 U'H ~'1~'W tJ~4~ 'tJ l1JJtJl91H~llJ 1 Hl~ tI'WUrl:::: 1~'W 1'1191 'J 1 tf~ \liJ'W~'W ~ .. . 
o iii <t <JJ ~de:! rI (V

ff1) l~tlfl 'lfU):::: ItI'lf'W11l'W'W1'tJll ffl'Wtl1'1'Vl111 tlCl::::ffl'WU1C1lJ'WllJ'W.. 
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2.2.1 ffflll'lV'J'W vhf111l!tfl~111'1-:J'UtJ-:J!tMri -:J~ 'W 

I Q Q OJ Q 0 Q.J QJ Clo ~ 0 I Q rI OJ Q..I 

11M fl-:J ~ 'W 1M 'W tl11~ tl~ 1J ffl M':i 1JM ~ tl f) ':i ':i lJ ~'W!Hl1J ':i l1W eJ1lfl tJ ':i eJ'W 'Vl 'lJ fl tI '0 'I M1~ 
• 'U 

" 'Wmfl'1Tj'j':ilJ':il'lf l'1'1tJci1'W'lJ~nWU1'WltI~'1 I9ll'lJ(li1'W~f) Um~Ul'W l1f) 19l1'lJ"~eJ'WVI'lJfl~ tlllfleJ~eJ'W 
'U '" 

VI\j(lV 'Ii-:JM1~'Wmfl'11i'j'jlJ'Jl'lf 1l':ilflGeJ~1'WIIH'W~fJiJll':i~!Ylfl' lJWl':il'ff1'W 1 : 50,000 'UeJ-:JmlJ!tH'W~ 

YlMl':i ~1~1J'lf~ L7018 ':i~1l-:J 4925 II (eJllfltJ~eJ'WVi'lJ(lV) eJci1'WVln~ UTM ':i~M1l-:J 593000£­
• '" 'U 

594000£ u(I~Vln~ UTM ':i~M1l'l 909000N - 910500N (mlJUH'W~YlMl':i, 2542) ~-:J!tff~-:J1'W'j"1l~ 2.4 
'U 

, ' jI t 

U(I~1'W~1l11 2.5 fll'Vlriltl~ l1!11t'JlJmY~'11'l1!m'll-:J!!Mci-:J~'W1J~ nW111 'Ol~ ril':i 1'0 ~'U'W l~IU eJl1ll':i ~lJlw' 

1.49 \91ll N nl(IllJ \91 ':i ~'U ~ ril ':i 1'Oihrflfl w'~fliJll ':i~!Ylfl'!{J'W ~ ':i 1'lJ ri lJ\91~ fl eJ'W \.h~lffrr'lJ 01JloW 'W l~tII! 'lJ1J 
'U • 

flfl'W'fl~'U~mllJ ff -:J'Olm~~'lJJ1Yl~!fllll'U flm'lll ':i~lJlw' 45 IlJ\91':i trl-:J ~'1 'Olm!H'W~fliill':i~mfl' lJl\91':i 1 
'" 'U 

"'1'W 1: 50,000 'Ufl'lmlJUH'W~Ylm':i ~-:Jllff~'11'U':i1l~ 2.6 1~t'JiJmleJ-:J'Vl~M-:JU(I~'flfleJ'I!tI~'1 !{J'WYll-:JJl
'U • 

<v 11 d t 1 <v OJ lJj'
Mfl fl 'U eJ 'I 'Vl 'WYl 'fl fl eJ'I Yl'l ffeJ-:J fflt'J M ,,\91llJU 'W 1\91 ~ 1'W fl fl fl-\91 ~ 1'U \91 fl 1 ~ t'J 'fl fl eJ -:J'Vl.~ M-:J m" 'Vll~ I'll 'U 

, " . 
\91eJ'U flm-:J 1 'U 'Uw:;:l1'fl"tJ-:J Itl ~-:J 1M fl'Vll~Hl'U~1'W Vlfl'l~'UtJ'IV'J'Wl1 ril':i 1'0 

\91:;:1''W~m~ t'J'I 1~~llJYll-:JM "1-:JMlJltllfl'U 35 (fl~ 'I!Yl'Vl"'l ff:IJYl ':i ff -:J'fll llJ) 'O'W~'1'\'l1'1!Wfl'UtJ-:JYl NM"1-:J 

" " 
MlJltll(l'U 4 !~t'J1CJ1'1t'J 11lYl1'1Vlfl"~\91llJtl'W'W ffltl~-:Jf)ri11 'O'W ~'1 'Ii-:J '}6~'lflJ'Vl':i !~ t'J1!oU1Yl1'1M" 1,mlJl til" 'U. 

" 
'U'fl'jfl'11i'j ':ilJ'Jl'lf !~t'J111lYll'lVlfl'\91:;:1'W\91m~t'J'Il~!oU1Yll.:lM flJ'IMlJltllfl'U 403 !~'WYll'l\91llJtI'W'W~-:Jf)ri11 

.. " 
':i:;: tI:;:Yl 1'1 11 'j ~ lJlw, 23 n h!lJ \91 'j '0 'U ~ -:J ~hw fll1l9ll1J" 11 'U \91 fl !~ t'J 1111 Yl1.:l Vl fl'\91 ~ 1'W \91f)\91llJ tI'W 'W fflt'J) tJ'I 

~'W~ riln'il~.:ltJ~'~ HVlfl'\91~ 1'W \91 fl'U fl-:J Yl H M (l1.:l M m t'J!" 'U 403 ti H 'Olfll9ll'lJ "11 'W \91 flll 'j :;:mw' 2 

nl (I IlJ \91 'j M5 eJflfl!'ft'U Yll.:l 14lJ~'W 'Olfl eJllfleJ!ljtJ'I\,j 'fl 'j fl'1 'Jj nlJ'j 1'lf 1'l1lJYll.:l M" 1'1M lJltllfl'U 403 (eJl!fl eJ 

!ljeJ.:l-eJllfltJ~tJ'UVi'lJ"V) ~.:lM rrf)nl"nllJ\91'j~ 7 Nl'W!Wf)'W lH~llJYlNM"1'1M lJltllfl'U 403 11l'li.:l'l11'~'" . 
'WYl".:l Hl'U IWfl" l'U fff1111leJl!fltJ~ tJ'U VI'lJ" ~-eJl!fl mi.:l ff'l Nl'W mJul'W 11\91 tim 'j lJ!'fli tJ'I~'W~'W!Hl'lflJ'lf'W

q qJ <II qJ q 

U1'W ffllJ~ tJt'Jfl~l tll!fltJ~tJ'WVI'lJ"V 'Ii-:J'l11~'Wmfl'11i'j'j lJ'j l'lf ll'j~lJlw' Mrrflfih nllJ\91'j~ 21-22 ~.:lIWf)
'" " ' 

lWU\91.:l~1'lJfll1'Ul'lfl''I1'1~t'J1'U1lloU1U1'WtJ~ l1fll'lllJfI'W'W 'j'Vl'lfj'l1~tl1.:l~11l'j:;:lJlw' 2 nlfl!lJl'l'j ~.:l!mri'l 

. ~'W eJci~.:lcMlt'JiJtJ\91 'j.:j.ullJ 1~!'Vl1 tI'W tJ '0 'il,r'W~'W~~ l!oW 'W f11 'j fI fl 1 i'1l'j:;: lt1'lf.wl {J 'U ~1'W t'JN'Vlll 1 l!":;: ~1'U
'" . '" 

http:lt1'lf.wl
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2.3.1 ~m'Vi.wt.rYh111uHrJ~~i.:l~~,m'}1 ri.:l~1.,! 

U11 ~ ~ ~ lJ ~ 11 ij fJ 1111 t1 
q 
~ U ffll1 i'11 11 ~ tl f1 1" 1" 11 ~ U t ~ 111 ~ t 1 tU -61 ttl fl GJf:; fl1 <fI ,r~ 111~ 

" 1.,!flH111i~'nJ~1'1f i.:l~rJ11.,!iJ111U!J!11.,!~H)1.,!lJ~U~H ~liJrJ~H)'WU~~l1~ rll1fl~'If~~1~ l1.:1WJ~ 
'U 

'Wfl~fl11i~~m1'1f U~1f1!l~~11.,!!1~1.,!~fJlJU~~I'VIfllll\9l'nff11.,! 1 : 50,000 'IJ~.:ImlJlI~1.,!~'VI'}11~ rl1~iJ'l1~ 

L70I8 ~~11.:1 4924 I (rl11fl~iJl'Vi(HJlJ) IIrJ~~~11.:1 4925 II (rl11fl~~~1.,!-WiJrJV) tJrJ11.,!-Wtl~ UTM ~~'}111.:1
'U 'U 

~ Q.I I d QI 

606600E - 608000E llrJ~'Vif1~ UTM ~~'\111.:1 883300N - 884700N (mlJlI~1.,!'VI'VI'}11~, 2542) ~.:Ill~~.:1 

'l1.,!JU~ 2. 7 IIrJ~ 'l1.,!JU~ 2.8m'Vici1t'J~111~t'JlJlI~~.:I~111'}1'll.:lIl'}1ri.:l~'WiJ1nU! ~1111~ blU111 lj'IJ1.,! l~ldtJ~ 
U~~ lllU! 1.33 \91 11 1.:1 01rJllJ\9I ~ ~1.,! ~ blU111lj i:iflEl U!~fl lJU:l ~1'VIfll1]1.,! ~~1iJ ri :m.hvi1lJ~.:I ljfl11lJ'ff.:l 'illfl 

... q ... 

~~~ml1'V1~lrJU11.,!flm.:lU~~1llu! 5 llJ\9I~ B'N~.:I111ml~1.,!~fllJU~~I'VIfllll\9l~lff11.,! I: 50,000 ~~.:ImlJ 
'U 

1I~1.,! ~ 'VI '}11 ~ ~.:I II ~~.:I 11.,! ~ U~ 2.9 1~ t'Jljf1 rJ~.:I 1.:1 l~tJ1.,! 11]1.,! 'VI HJ1'}1 i:ifl~ ~.:I~1.,! ~ 1'}1 rJ\9I1lJ 1I1.,! 111 fl ... 
, " . 

\91~ 11.,! ~~fl-llfl\9l~ 11.,!\9Ifll '\1 m-i11.,!~l1.,!l1fl'l~~ti.:l.w1.,!~bl11 111 

'" '" '1 'Jl ~ \9I~1'W\9Im'Qt'J.:I \9ImlJ'VI1.:1'}1rJ1.:1'}1111t'JlrJ~ 35 (fl'j.:ll'VI'Vi"l - m.,j'VI~{1·.:Im1lJ) 111.,!f,N'VI1.:1WJfl'IJ~.:I'VJ1.:1'}1rJ1.:1 

" '\1111t'JlrJ~ 4 l~tJ1ctl'1t'J1U'VI l.:111fl1~\9I1lJtl'W1.,! ~1t'J~.:I flril1 'il1.,! ~.:I 11.:1 '}11~'lflJ'Vi ~ lwm'ti'l'V1 1.:1'}1 rJ1.:1'}1111tJArJ'IJ
q 

" . 
mlJ'VI1.:1'}1rJ 1.:1'\1111t'JlrJ~ 4018 11]1.,! ~ ~tI~'VI NU~~lllu! 7.5 01 {;I llJ \91 ~ .w'W~bl1~ 1'iltJrJ'VI1.:111flmU ~~~tliJ ... 

'}1111tll{;l~ 403 (rl11fl~~ f)1.,! -W iJ {;I V-tJ11fl ~'Vi.:l ~.:I) ~.:I lW fl 1 l~ll~ .:I\9I1lJ'VI 1.:1'}1 {;I 1.:1 '}1111tll{;l ~ 403 ~.:I flri l1i~ 
'U q 

" 'VI H '}1 {;I 1.:1 '}1 llltll rJ ~ 4018 (I ~ l'JflJ 'VI f).:I) 'h11~ rnctl'l t'J'VI 1.:1 '}1 rJ 1.:1 '}1 llltll{;l ~ 4018 \91 H 1 Urll1fl tJ'If~ f) 1~ 
, 

q 

" 
U~~lllu!'}1i:iflOirJOllJ\9I~~ 15 ~.:I'VI1.:111tJfl 'lt11~tl1~11\911lJ'VI1.:1'}1rJ1.:1'}1lJ1t'JlrJ'IJ 4165 'ti'llJ'VJ1.:J)tl 1~\9IH 

l'ti'ltJ11fl~'If~m~ U'J~lJ1U! '}1i:iflol {;I OllJ \91 ~~ 4-5 1l'l1ri.:l~1.,!tJV~.:I~11li~ri~1.,!~.:I h.:l'Vi t'JliJ1i:'ltJ1Ifl~'If~ 
'U 
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'il'l '111~~ m W l!'U\91~~~etl'UtJ) ~!1'1fl'lJl!"!;tI~e 'il'l'l11~ "'\91" "''I'll 1;11 V~ 1;11 II" ~'\.J) 1~11 '" yf'\.J ~ ~'1 eJV 
'" '" 

,~~ dl .o::!t jJ'<::)'d ~ QJ 

)~'I1l1'1!"''\.J''~\91~~ 5 e'lft'l f1'1 12 e'lfl'l!'11t.JeJ 1I"~!"''\.J''eJ'I\91~~1'1 96 eJ'Ift'l f1'1 103 e'lfl'l\91~1t.JeJeJfl 

(mlJW.m~1'1'l11), 2533) lJdfe~lJmw l!'U\91~~~e~'1~ Vifl'!'I1'ilv ~~~eJtl'U'il'l'l11\91tJ)~'i)1'Um~'\.J1r llft' 
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u,,~ "'11i 1) W-r!ff'I fllJtJ tllJ "''11 f) l'VfVUj 1 

'Pi'1'\...1 ~eJ~1111'1V1'1l'l'Pi'l'\...1 \91~ 1'\.J eJ eJfl!W ~1'1~!" tl'\...l \91liJ'\...I Yl1 '1'Pi'1'\.J \9l~ 1'\...1 \91fl th~ fle'U'Pi'1V.fH'U1U"~~'l1'U 
'" 

'lf1V~'1 1'1~ I" rneJfl!'U 1~ ~hflUJ'UeJ 'I fllfl 'l~'Pi'Wl !'n eJfl!'U 1fl!~ \91 rn f)fl! 'U 1'\.J fl'j ft'~ 1i 'l 'l m 1'If l!"~!'nefl!'U1 
U '" 

ff'\...lfll1;11m ('thtTfl'\.J !tI'U1mW~W·.j'\.J~'1I!1\91~f)lJ, 2542) !'nf)fl!'Ulfl!~\91'111mYif)fl!'U1\91~'\.J11ft'~ 1'1e\91t111 
'" v • 

\91'1!!~ 'il'l '111\91 'lflJ'W) 1 tJ 'i) '\.J G'I 'il'l 'I11\91'i'l '11 '1 '\.J l! '\...11 'Ut.J 1'\.J tl'U 'If1tI ~'1 1'1 ~!" 'Pi'1'\.J \91 ~ 1'\.J \91 fl!W~ lJ II '\.J 1~ eJ 1 tJ • 

v 

!!U 1'W) lJI!~'\.J 'l ~'11 ll'ltJ) ~!1'1ft'11'1 Vtl'U tJ) ~!1'1 ft''W J.J 1 !Yi f)fl! 'U ltl 1'1 f)\91 \911 till Cl '1lJ 1'i) 1fl 'Pi'l '\...I \91 ~ 1'\...1 \91 fl'U eJ 'I 

'il'l'l11~fllUJ'i)'\.J'U~ " ·nJlG'I'U~nw 'il'l'l11\91th ~ 'i) l1Jm~'\.J TI ~'1!~'\.J ri1'\.J 'Uf)'1'W)lJII\91'\.J ~Ufl1J~"'\91 !\91V1\91 
U • • 

'i)lflff'\...l!'Ul\91~'\.Jl1ft'~1J~ nW!'U1'I11J ~'1 r-hw ",mtl1'1'Pi'1'\...1 G'I'lfltl~'11'1~ !Cl'Pi'l'\...l ~1111'1V Vi1!6t11~~m~ f) ,:m'l• 
'hJYl1'1Vifl'hi'i)~lJ"fllJ W~flln1'1\9111 tJl'\.JII'\.J l!~tJ1f1'\...1 f11J) f)v!~ f)'\.J 'l ~ '\...I f) 'I ihrflEJ W~ IIfl1J !!"~!~ til 'i) 1fl 

'lf1tJ ~'1'Vl~w'Pi'1'\.J \91~ 1'\...1 Btl fl 1tJtJ'I'lflV~'11'1~W'Pi'1'\...l\9l~ 1t.J\9lfl!\91 tllJ ril'\...1 ~ !!fltl~ "'\91 'U f)'1fll1J"'lJ1'1 )~!~Vfll1 
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A 

o -40 l"l.1 12fJ1 

i _I 


1,j~ 3.1 mHl;j'UeJU1'U~U~nrumi'l 'M 
~ QI. a' 0 Q,.I .e:. 

N(l~i1t:l! "YlI1'TI'l ':i'U ~~ I1'1'11 m ':i1Jl'If':i l1J n (~lJl : fl~U,j(l;j"lnm1JWVlJ"ul~~"u, 2528) 

11 2553 
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" .
fH)f1tJ~m ~ 'U1 nruUtJthU1f),)lJ .yht'U1\Pl~lJ11ff1 'il~utJf)tJtJm~lJ 2 u lJ 1 i~tllJU 'W 1\Pl~1lJ \Pl f)e:J(JllJ

'" 

" lJ tJ f) 'il1f)-W V-:J lJVlJt 'U 1 

lJmff11il 'nJl1'1f1N~1 llJulJln'!'wtJ-l~ 'U1 nru1:JJ~11U1'W~tJlJ ')-:J111~~11EJ~{1il'U ~1'U ')-:J111~ 

'Umff11i 11:JJ11'1fU(;I~\Plf-:J (;I-:J ill 'illJG~ ')\l111~ {l'\9l (;I i~tJ ill'ill~n'U.yht'Ul~lJ f)1mm~\l1N~11'UHlJ 1 
'" 

" ,"" 'il 11 

tl1 ri1UlJll'Ut'U111lJmhl1{l'1t1~lJ'1 '111 (;I~llJU~ltJtJf)'VI~Wl1 ~1Jhw tilJ utJthU\Pl\Pl1U UtJU1{l'1t11-J1 

t~lJ~lJ ~11'Ul~111Nl1Ut'U1tW~~11'U (;ItJlJ m~'W'UtJ~vt1 i llu(;l~'W'U:JJ1f)U1 nru\9ltJ'Uf)m\l'UtJ~fl1f1~\I. '" 

tVi tJ m 'tl1 'U f11 ff11i 11:JJ 1 1 'If 11 \I ~1 t~ lJ U lJ 1tJll 'tllJ llJ n 'U 'lf1t1~\I 'VI ~ t(;l ~llJ Vl ff\9l~ 1lJ tJ tJ f) 

H,,~tfitJU 'tllJ 1'U n'UtV1tJm 'UlfJtf1\Pl tVitJm'U1'U f11ff11i 11 :JJ1l'lf1l11f)~i~&-:JU~~1'UVlff\Pl~ 1'U tJtJmQtI\lll?l 

'U tJ~ ')-:J111~ ~11'tJ ~{1i1U ~1'U ')\1111~'Uf11 ff11i 11 :JJl1'1f"~ ill'illJ G\I ,r\l111~ {l'~(;1 ~'U ~1 ~1111-:JtVitJm 'U 1 

d ~ .c:! d Q no I I 'jJ ~I didd ~ .... I i ~ I 

fJtf)\9lU"~! 'VItJf)t'U1'U m ffl lill:JJ1l'lf :JJfJ:JJU1~t'VIfffl tJlJ'U Ntu'U'VI11U H\Pl f):JJ !'U 111 'U lJ'W !fl~ '1 'VI!f)1~ f)~:JJ 

nlJt~'UfJ! 'U 111 'U ~ 'U ~~~'U 'U 'U ~11 'U..t 1'1 l-U ri1lJ ~lOU ~ '11'U tJtJf) ~'VI ~ t" 'ill m Vi tJ f)! 'Ul J-:J {l'tJ ~u 'U 1~ fJ D 

" 111 ~ !'VIff'il~ (;I 1~(;I\I ri'VI~ !m,f~ {l'tJ \I~1'U i fltl~llJ \Pl~ 1lJ tJtJf)'iJ~" 1~ f)1N f) 11'Vll\l~lOU \9l~ 1lJ \Pl f) 'ff111 f 'U 
'" 

" . 
li 1ru ~ru~ l'U 'UtJ\Ifllfil ~In~ 'il1f)f)11 tJf) ~1U"~ 'il:JJ~1'UtJ \lYi'U ~ 'W '1 fl tI'lf1m1\1'V1~ I" ~llJYI ff 

QI cl 9.1 c:i (L) J I 'jI cl' d. Q/& ~ IV .d. TQ.I QI

\Pl~1'U tJ tJ f) !1] 'W fl1'U'VI Vf)\9l 1tr\I 'U 'U {l'1'U 'VI1-:J ~ llJ \9l~ 1'U\9l f)t1l'U ~\I 'VI ~ 1(;1 'VI 'il:JJ\Pl 1'il \I tf) ~"f)'tJ ru~ 'VIU\Pl f) \Pl1\l f) lJ 

(f)tJ\llilru1'V1t1l m:JJ'VIf'Wtl1mlilru, 2544) '1~vu,j\lflD1l1:;;I'VIfftJtJf)i~I~'U 2 u1nru fitJ 'U1nu!'lflV~\I 
'" 

31 Q Q.I d Q.I ~ ~-l Q ~d Q.I


'VI~ I(;I~ 1'U 'VI ff\Pl~ 1'U tJtJf) 11] 'U 'If1V'VI~WU 'U 'U Vf)\Pll 'U lJ (emergent shoreline) 'If 1VH-:J U 1 nU!lJ:JJ (;I f)EJ ru ~ 


l1'U~ tJ'U~tJt~tJ\ln'U ill 'U1 nru~tJ~rl'~1"r1 i 111'UU~'U ~lJlJ1tJ\ll tJtI'UtJ\I\Pl~'Vff)'VI:;;I"l~i'U~l (low marine 
'" 

terrace) 'lflV111~t~:JJ ~ri:JJl1 ~\ll1l~ H(;I~~ ri:JJ~lJUQ~ ~-:J ~f)'tJ ru~tl1 ri l~U~!~lJ u1 nru f)1Nt-H'U i~. . 
. " 

i~! 'illJ'VI1\lN\I\Pl~ 1'UtJtJf) i~mQ 'W 1:;; u1!1ru ')\l111~lJfll ff11i 11:JJ 11'1f ~\lU~U11 ":JJ\9l~(;I:JJ'W f) "\I:JJ1 'il'U G-:J. . 
')\1111~'U 11 ,hl {l' ri1'U ~ 1nfl t~ 'U U~\lJJJl~-:J tJ~1 'U 1 :;;1111\1!UlJ 'VIl1 tI 'If 1 1U1'U!1 tlf) 11'Wl . JJf)111 ~ '" . 
111 ~ itl'lftf~~'UtrtJ tI:JJ1 f) U 1 nru1 :JJ'VI~ I" ')\l111~'Vf'VI".-:J~ tJ nu ,r\l111~{l' \I 'U m !n~ tll'W'VI~!" {l'lmhlhu(;I~ 

3J Vii' 

'VI ~w ffl'U {l' -:J 'U m fl D1l1 ~ I'VI fH11 ri 1U'¥l\ll1:JJ ~ In ~ 'ill f) f)11 m ~ l'11'U tJ \I U1'V1:;;W 11!fI Vi 11 (;II~1:JJ l'vilml'lJ 
'" 

" u1 t1ru Uu~1tl~tltJtltJtJf)11l1'Un" l~tJ:JJ1 
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ff1'U'lfleJ~..:j'Vl~m'Vll,rV1ff~d\..1 ~ fl!1] 'U 'lfleJ~..:jlliJ iJ'ilJJ l'1"nH (submergent shoreline) 'lfl eJ~..:jih1m:j UI~Hfl iJ 
. ." 

iJfl11JJ" l~IVeJ..:j ~ eJ'U .,Jl..:j 'l1'U iJ"i l1ru 11 'il 'j ~niJ IIN'U ~~j 1 'H q1'lfleJ~..:jH iJiJ tJ 'il~iJ ~fl'l:l UI~ 11111'Hl..:j 

'lh~flViJ~1tJ~11U"~Ifl1~')1'U1'UJJ1fl1 ~eJiJlfl1~lJlflfl 'hi:Y1JJ f eJmfl1~~ 'fflf1W l~llri 1fl1~m~~ 1fl1~'YfJ ~ 
U '" 

' Q.f.Q Q.I d ~ ~ eva 
'VleJ..:j 1fl1~eJ11l 'HW 1fl1~"'U~llfl1~\9l~"iJ..:j 1fl1~lf)\9l'jllfl1~\9l~'j1\9l11fl1~eJ1~..:j 11l'U\9l'U 'UeJfl'illfl'U'UeJUJ 

U • 

"" . 
tJ'V'liJ 1~I'1..:jlll'i,r..:j'H1~'j~'U eJ..:jI~VeJ 11J 'i)'U~..:j ,r..:j'H1~"'\9l"

'U 

1 31 d ~ .::i dd Q.I ~ ~ ~ • d C:l ~ ~ 
i11fl \9l 111 'U'V'l 'U 'Vl 'VllJfl1 'J "'~ "'lJ\9l1'IJ eJ..:j 'If'U 'H 'U \9l..:jll~ eJfl'V'l 'J IlfllJI iJ 'J eJ'U'IJ'U lll'il'U IH eJflfl1V. . 

I'VlV f'U 1~ 1 Wlh-!lll 'J fl"l l1'U 'il~ "'~ "'lJ n'U 1'U J1'Vl ~ I" lll'il'U 'lf1..:j'H~..:j 'illfl~fl1 'Vl 'J llV"';fl ff1'U 1'H q1 'il ~ 
"'~ "'lJl'11iJ 'U IIN'U ~'U fllflll'i'iJ 1 m..:j ",f1..:j 1 'Hq1'Vll..:j1j 'JW 1'VleJl~I1]'U flnfl~1 i'i'..:j'IJ'U l~1'H q1 (Megafold) 

~..:jih~'UliJllfl'Um;1'Ull'Udl'l111eJ-ll'i' ll,,~l'Ui.Jl..:jiJ"inru ~'il~iJfl1'Jfl~ 1i'i'..:j~'j'UllHlllfl i'Ul1'Ufl~ 1i'i'..:jnJ
'U • 'U 

~ .c1.q '" I ~1 ~ d & c1 d 91 .Q Gt 91d Q.f 

'H 'U 'Vl'J leJ eJflllfllJliJ'J eJ'U IW~l1 'U lJ'U eJfleJtl'J ~11'lfeJ'U 95 ~'V'liJ 1'V'l eJ..:j Wfl'U eJ eJiJ 'J nUl bfl "'Vl '" ..:jfllfl\9l ~ 1'U\9l fl 
q q,) q <u 

" . . 
fl11lJifm'f'U TI'lJeJ..:jl1'Ul'I1~lU hj'l1~I'il'U l1'Ull tJ'J Im~\9l1eJfl195"~ eJ'U-~111tJeJ'U ~..:jth'U lmu11] 'Ul1'UYl" 

• '" u 

iJ"i nrull fl iJ "l l1 'U eJ1 ~~ eJ'U~'U JJ1 1~llri l1 'U~flm f iJ eJlJl'W vi'", -1'V'l eJ f liJ eJ'U tJ 'J ~ fl ViJ ~1 eJl1 'U 1 fl "'U tJ 'U 

m1~ (Pebbly mudstone) 'V'lUllNm~'illm1]'Uu"inwflll~1'Ull'U1tJ'J~JJ1rul'l111V-11'i' \9l"eJ~u"inWf11fl11'i' 

\9leJ'UU'U 1~eJ'V'lUIYleJ~ff1'Ut!eJeJ1'Uf11flll'i'\9leJ'U ci 1~ 

. " 
~fl'l:lW~ 1~eJ1f11tJ'lJeJ..:j11'Ufl~lJtJ ff1'Ucil..:j"l 'lh~fleJiJ~1eJl1'U 1fl,,'UtJ'Um1~ M'U 1fl"'U l1'U 

'Vl'JleJl'd'vfl1tl'J \9lcU M'U'Vl'JleJtJ'U m 1~ 1l"~l1'U~'U ~1'U tJ'U m 1~ 1~eJiJl1 'Ul~f \9l M'U tJ'U'JtJI"'U tYm'l~l1'U 
'U 'U 

m 1~ lJ'U 1I'Vl 'J fl tY~U1'UiJl..:jU"i I1W l1 'U 1fl" 'UiJ'U fln~ iJ~fl'l:lW~I~'U ~V iJA'v'U fln~ 'V'l1flfl1eJ'J \9l cU 

M'Ufl1eJf\9l1951'i' l1'Ul~f\9l M'UiJ'U l1'U~'U~l'U~fll11"~M'UllmlJ\9l m~'illeJeJ~~11iJ 'lf1~U'U'lJeJ~l1'UflcilJ 
'" 'U' 

V 1 V " 

tJ iJ'J~fleJiJ~1eJl1''U'Vl'JleJ 1I"~l1'U~'U ~1'U ~..:jiJi'UM'U ~ 'U ~ l'U I 11 eJ;~ fl1 II" ~M 'U I~f \9l 'V'lU951fl~ flfll iJ'J 'Jtl 

'V'l1fll1eJeJtYv..:jf-hlliJUy·h 1lil'Vll (Brachiopod) ')1'U1'UJJ1fl eJ1~'lJeJ~Mw:h~j ci l-!leJ1'il'i)~l'ieJl~eJ~"~ ltJ~-!l~ 

11lU eJ'U'lf1~U'U ff1'U meJ'lJenM'U ~'U ~1'U ff1'U U'U iJ 'J ~mw mm'V'l eJfliJeJ'U Glh~cil..:j 

http:ll,,~l'Ui.Jl


21 

. v 

11'U eJrl'W 11 'U eJflijlil1'U HmUlPl 9f-:J11 'WI! mulPl' 'U1J1 nUAfllfl 11'iri1'U 1J'U ihl 'n flt) 111'!~ 'U 

J'-:JH~'b'lm!~'Ui'l'lt'l-'V'Ilh !~'U!!'U1t'l11~.:J:JJl'll'U~-:J!fl1~m~lPl !!ti-:Jtlf)fl'~!~'U 2 mn (Belt) fitl 1!'U1~.. 
11 ~ -:J !~'UH 'U 1~1'U lPl~ 1'U lPlfl iimt'lfl1! 'l'l!;'tJ~ (70-1 00 ~1'U1J) ulYil'll:~an~' 'U 'lf1-:J t'lfl!~ tJ1n'U H~~ii. . 
tfmHlA~'tItl-:Jl1'U ~-:JUlPlfl~l.:Jn'U''UH~~~1J1!1 ill U')~ fltl1J~1t'l l1l.H!mulPl!-OtI~tlfll1 t'l11J HmUlPl!-O tl 

" I 4 X q ~ Q Q d '" I 9J -;:tl Q

l1t'll1JlJl'Uflm.:J HC1~Hm'UlPl!'UtI~~!tlt'l~ l1'UHm'UlPl1J,)!'Jill!'tIl!!~'U:lJtI1(JlJ,):::::JJlill 93 m'UlJ !fl~'Illfl. 
• v 

flU m'H.l:IJC1::::mmoWV-:JlJl-:Jri1'U'tItl.:J!U ~ tlfl h fl !!'U 1-n ~tI-:J l1'UHmulPl1J 1 !'Jill U U,) ~ fltl1J~1Vl1 'U 11m UlPl 

do. d Q.I , Q.I ~ ~ Q,l '" 1 ~ 01::\ t:1 0 OJ Q 

'l'l:IJfl1,)!,) t'l-:JlPl1!~'U'b'~ !'U tl~tlmWl1J l1'Ullm'UlPl!'Utll1 tJl1JlJl'Uflm-:J!!~~!'U tlC1~Wt'l~~'lJ11 ~111 ,)1J11 'U 

eJflU'b'U~g'U~l~1J1'U1J1 !'Jillfllfl 'l'ilPltl'U1J'Unl1'U!!m1J I~,) ivJlP1 ~1J!1J'UHtl'U~'GlfIP1 

. v 

l1'UeJflU 11'U!!f)':dJI'l''U1J1nillfllfl1I'iri1'Uril-:Jiifln1~tI1t'l;-:JH~ 35 ~-:J 229 ~1'U1J 'lllfl 
. v 

tfflEJill~'tItl-:J11'Ul!mUI'l9f-:Jri1'Uh1 t1iiitfflEJill~!~'Ul1'U l1J Itl i'l'llP1umulPl!U tl~tlfll1(Jl1J (Coarse grained) 

!!C1~nl1'UHmUl'lu,)~!fl'l'l!dtlC1~!B(J~~-:JU1'U flm-:J iil1'U'1J 1tl' 'VI1P1-1T~ I fl i 11P1HmUI'l !!'VI,)fl 1'U 1J1! 1 ill 

11'Ul!mUI'l1J1 !'Jillfllfl 11'i ri1'U riNii tJlV
• 
''VI,) !!tI~;fl!~'Uri1'U'mu 

u 
v'll '1 M\)~l1'U!!mU 1'l1J1 nill rlii'm~ 1 

flm-:J (Central belt) 

• v 

citl'U~~ (~:lJ1'll) 2545) ~-:Ju~~-:J1'U')u-n 3.2 ii'tfflEJill~~tlif-:J!'tItl~-:J~tI'tlil. .. 

1) Vfl~'U!vJ tlfV'l1 I! fl:IJ!1J1 (J'U. 
tTl'; 1vl1'Uvfl~1!!fI:IJ!tJ1 V'U ciU1J i~il!~'U 11 t.l1t'll1 'U~iitl1mrllUrl~~~1'U 1J1 !'Jillfllfl11'i. . . 

tfflEJ ill:::: 11 'U!~'U 11 'U!!U ') ~iJ tfmdill::::~1Jqf'tl'U (Metamorphic complex) !!C1~nflnm.h ~fl wq 'UI! ,)-:J 

th::::fltl1J~1Vl1'U;~1P1 l1'U~nli'U~ l1'Ucitl'U l1'U!!fl~lP1cua!fl1'l 1!~::::11'Ui'U~JU\911 (Augen gneiss) 

v v 

iJtllt'l;-:JU~ 570-500 ~1'U1J 'lf1-:JmVU')::::mill 70 ~1'U1J 'If'Ul1W.Ii'IHfl:IJ!1J1v'U l1~tll1'U'lf~ 
q q q q 

I'l::::,) !I'll 1'U 'lh::::!'Vlfl'i 'Vlt.l!~'U'lf~!'ll'U~~~~!fll::::l'l~ ,)!I'll ,)-:J111myl'l ~ J'U l1'UU,)::::fltl1J~1t'l11'U'VI ') It'l 11 'U fl 
q q q qJ 

V 'V "j.I 
1tl{I'l '1GlfIP1~hlll'll~ !!fl:IJ!11 ~ tl-:J 'Il'U ~-:J ~hl11'l1 C1!!fllJ!~ t'l1~tf1Jlr1J11 'U 'VI ') lmu tl 'lJfl1 ~hl1\911C11!~:::: ~111-:J 

LYll1 f1Jl1 'UI! fllH1J1 V'U, 'U 1J1 !'JtlJ!Yi tlfll'IJll1 C11-:JJ'U U ') ~ fltl1J~1't'l 11'U f11tl{ I'l i GlfIP1 11 'U fl1tl{ \91 i GlfIP1 

!l~C1~~Ul{~fl;~IP1~tf1Jn1Jl1l.l:W~ i~1P1 l1'U'VI,)lt'J!!lh H~~l1'U~'U~l'U 
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"" .. 

• 

A 
Q 40 80 120 

I 

C pl<. - ~~~"'dl.iJlIJ\lIf~pjfllthr.ts-o~. P !I f~ ~Ul1uu 

.: := t~"114"'") tiff~ QI • ~1YmI~ fuif 
~r .. ~,.,.;r L~ ~ &v~II1-MY.L.ft R !! ,~<] ...~q"1rtftto"'tll"'JWII.nf1 

J :: q"""" lHO SO ­ -b tWN 

:= ~. t'NUu 

o = 

~ ~ Q..I 0'0 QI Q 

.., - VlMl.nru CV11;1'1'11 ~ 'U ~I'l 1;1'1'11 t1)' ),:JJ!'Il'), llJ f1 

1'J 2553 

~.J,2 ftrllHU:::'Vl1.:)li'Hlll'VlU1lfl hhJ~m.lUl1flhi' 

'\JtJ.:) 'l.h ::: !'VlfYl'VlU 


(~lJl : ~~H!,jft.:j1l1n mlJ'Vl ~'WUlmli~ru, 2526) 
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" ]jentJl'i'\lu~ 500-480 ~l'WTI 'lf1\1enmJ'j~1J1W 65 ~l'WTI ~iflfl'Whw~11111111'W'1J'Wr1\1 
q 	 q 'lI 'lI q 

I iI V" 
1:1' \I 1~tJ'l'11111'lf'W11'W11'j~m)u~1tJ 11'W11'W ~!'Vl1G\lI'VI1~1 'lfl.-.!111-llG\l11'W1]J1f) lTml~]j'lf'W~'WlI'VI'jf)1:1'''U

'" 
4) ~fl1C}f~11tJ'W-~bl'wtJ'W 

" ,
]jentJ'j~1111\1 435-345 ~l'WTI 'lf1\1mtJ'lh~1J1tu 40 ~1'W1J 11WJfl{h~]J~iflfl'W 1~l'J<vh111 

q 	 q q cu 

5) 11'WtJflfl1!Uel'WI'WeJ11:1'· 
]jmm~1111\1 345-280 ~l'WTI 'lf1\1mtJl1'j~1J1tu 65 ~l'WTI i'W11'Wri'1'W'm;ul1'j~f)eJu~1tJ

• • 	 u 

C> 0'", 

6) l1'W~fll'WeJ'jl]JtJ'W 

]jml'J'j~1111\1 280-230 ~l'WiJ 'lf1\1ml'J11'j~]J1tu 50 ~1'WiJ111eJ~~if)n'W''W'W1]J11'W'1J'W
q 	 q qJ 'lI 

, 	 " " 
'j1'lf'l,l1 "f)'hlW~11'W 1~tJvl1"l 111 IlJ 'W 11'W ~'WU1:1'~ \I'lfwl1 eJl! U'W lTf)]jneJ'W11'Wl9f!~1I'V1 'j f)eJQ~':w i'W UN 

o 0 ~ "" ~I "" " I '1 '1 II] 0' c> '1 '1 1 0' c> 0 

IIl1\1~'lJ111'WeJl1'W11J'W11'W1J'W !~!i:'1 !]J~ 11'W!~!i:'1 ]J~ 11i:'1~l1'WeJeJ'W.. 
7) 	11'W~fl1 'YI'J 11fl1:1';f) 

~1~UilJ11'Wi\lll~ri1\11:1'~G\lU'W 1:1'~ IlJ'W~\lii 11'Wm1~]J'W 1I~~11'W f)n~'VI'j1{J~J1m~ 
Q.I ~.d Q.I~ X.:::::1 Q.lQ.I~ 2'1 QCl 

mJII~\I ]Jf)!l1:1'~\lf)1'j11\1'lf'WllW\l'j~~U 1'l'W'VI'j ll'J1l.-.!eJi:'1~IeJl'J~ffi:'1'IJ f)Ul1lJ'VI'jll'Jll1J\I!I~~l1 'W~'W mlJ ~U 

& 	 0 d'd Cl Gl 3J cl I ;1 ~ lrl Q Q 31 Q 

C}f1 f)~ f)~ 1U 'j 'j'V'l'VI!f)~ !'W 1:1'fl1~ 1!1~ i:'1 eJ]JID'W 'VI~I~ IW ~U \I'lftl \I m~ !'VI 'j!l eJ 1:1'C}ff) 11 'W 'VI 'j ll'J1l1J \I 11 'W 'VI'j 1l'J 

" 	 " 11'Wen1~i:'11 i:'119l' l1'W~'W~l'Wll1eJ;~I~l'Jff 11'W'VI'j1{JU'W m 1~ !I~~11'Wm 1~]J'W 11 'WU'W ~1'VI11911 'J5'W11 'W11J1f)
<u 

8) 11'W{Jfl 'ill! 'j1:1';f)-fl~ !'VI!~{J1:1' 
• 	 <u ,,, 	 " 

"f)'hl W ~ v11111 ~ eJ \111 'W 'lf~ i1 U 'j ~ f)eJU ~1 {J 11 'W 'VI 'j 1 {J ~'I1l\911 ~!I~ \I 11 'W 'VI 'j 1m! 11 \I• 

" 	 , 
11'W ~~i1U'j 1 f)tl ~1]J UB \lOY; 'j 1U~]J 1~(JtI'W l~tleJ\lI!B\lI!~ f)~ 1\1 n'W~ 1]J 1:1' f11'V'l1i 'j ill1'VI{J1 

"f)'hlW~ 1~{J"t11ui'Wl1'W !'VIeJ!!;tJ~ U'j~f)eJU~1{J11l.-.!m 1~lJ'W 11'W'VI'j 1tJ~!I~\l111 eJ~!'VIl 11'W~'W ~ l'WU'W 

'VI 'j 1tJ 11 'W 1 fl ~ 'W 11'W11'W I!~ ~i'W ci 1'W 11 'W 11l.-.! 'lf~ lilTf) 'il~ 'V'l U C}fl f)~ f)~1'IJ 'j 'j ~~ \l1J \I;]j ell tJ tJfll 'VI eJ!l;tJ~ 
'lI q 	 q q 
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0' "" 10) ~flmm'VIBJ'Ul':i (Sediments in quarternary) 
v. v 'j/ • 

t{J 'U i\..1 ~~ fH)'U 11'U li ET~ ,rtJ~1 1li Ut.J 'U \91 ~ fl ~ 'U t'JfI fI 1 m'VI tl f'U {'1iJ 'iJ ~ D fl mnJ'w'W li 
• q 

1I I iI $I 'jI 

lJ1f)fdl~~t'J'CI~ 40 'lJtl~Vi'Ulifl1f1 il'i'l'1~l1lJlPl i'W\91~fltl'W tfllPl 'iJlflfll ':i m ~'I'l1'IJ tl~uli'l11 tL'CI~m ~mnl1 
• )J 

'I11t'J~~'VI~!Cl 1l1U'W fl1~i~-u 
y v 

- ~~mJ'/.J~~wn~:JJ1-l1 (Terrace deposit) D':i~fl~tJ~1t'Ji'U\91~fHJ'U'IJ~~m1\P1'V1':ilt'J ~'U 
v v • 

~'W Cl fl r~ UC1 ~m 1tJ D'W \91~fltl'U \91~vffl ri lJ'I11D':i 1 fl f)\911lJt; 'H'lJ1IW~ lij'U!'lJl!~t'J'l cH ~ i 'UtJl~tJ1!1rulJ 
qj 1U ~ ow 

& ~ ~ 
fl11lJ~~m 200 IlJ\91':i 'iJlm~\P1tJ'Ul'VI~!l:l.. 

Y .)J 

- ~~mnJ1.Jml (Alluvium deposit) 1~un \91~fl~'Uli!fllPl'iJ1fluli'l11'iJ~Dflfl~lJi'WtJ1nru 
~ d.cJ '~I ' ~ diI t ~ 9J a. c:1 

'W'U 'VI'VI':iltJ CllJ\91 ~U\91'111t'J~\I'VI~!l:l'IJ'UlJ ltl \I\91~'W
Q.I 

fl CllJ'W 1\91 ~ fl~'W D ':i ~ fltltJlPl 1t'J m 1\P1 'VI ':i 1t'J 1Pl'U!l1'U t'J1UC1 ~ 

lm1'U 

- ~~nf)U'1fl(j'l11~ (Beach deposit) i~un \91~fl~'W~~~~lJI911\911lJ')j'1t'J~~'VI~IC1ri1'U111tY 

D':i~fltltJ~1t'J'VI':i1t'J 'VI':ilt'JW1'1 D~D'U~1mfiEHD~~flm)t'J UCl~D~fllj~ 
• Y • 

- ~~nf)ul1.Jn~ml1"'.J (Swamp deposit) 1~!!f) ~~fl~'Uliff~fflJI911\911lJ'VI~IClff1tJ 

)J 

- ~~nf)1.J~1.J rfrtl1.Jt'IJ~ifl'1fl(jl6l1.J \91~fltJ'W'I1iJlPl-W'iJ~mh'Yll D':i~fl~tJ~1t'J lflCl'UUCl~ 

~flElru~~'W 'iJ~U\91 fl~ l\1n'U~llJ1i ':itU iYru~ l'UUCl~ 1~ QI'i''W f1l! iJ \PI ~ 'W (~hwfl'W It'J1J 1t'JU Cl ~UN'W 
. . " 
~~U1\P1-~tJlJ) 2542) cH'lu'li'ltJ~fl1~i'lii 

1) 111\P1'V1':ilt'JUC1~if'W'VI':i1t'J (Beach ridges and sand dune) 

IflIPlI{J'WU'W 1t'J11UfltJ'l 'IJ 'W 1'W ntJ'I11 t'J~'l'VI ~I Cl IfllPl 'iJ 1 flfll':i fl':i ~'I'l1'IJ tJ~fI ~'W111 ~ 

C1~ 2-3 

a. cSt ~ ~dl 

2) tJ':inru'VI~mltJ'W1'V1~m'IJ'Utl~ (Active tidal flats) 


Q.I ~ d cl d I I e::S ~ J & , cl 0

'CIflElru~'W'W'VII1J'U 'VI ':i ltJCllJ'I11t'J~'l'VI~ICl'VI'W l'V1~W 'IJ'W tl'ltlt'J!1J'W D ':i~ 'iJ 1. .. 
, <i ~I ~ d ~ a..::i 9 a. .J& cl a. ~ a.t Q.I d

'lJtJ~\91~ fl tl'W ff1'W t11 qj!u 'W \9l~ fltl 'WI 'W tJCl~!tJ t'J\PI IPl ~'W 'U \PI 'W 'VI'WtJ ! 'W tJ ':i nru 'W 'iJ ~ I1J 'W IPl 'WICl 'W 11 ':i ~\P1 'W!l1 'W tn 

~!'YI1 UCl~~'U!~lJ111 tl~'W!~lJ mlPlu~~ I~ tl~ 'iJ 1flV'VI TI'W Cl 'lJtl'lJl'VI~m ri1'W 111 tY1{J 'W Ul'l11{J!Cl'W 
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~ d I:: ~ ~ 

3) 'IJ'H1W'YlJl'IJ~llUl'Yl::::I'i'llfltJ'Uum-<Fonner tidal flats) 


a. Q.I ~~ ~ ~ I ~ & ~ 
Ifll91 'ill flf11J'Yl'IJ T:lll'Ue:J-!lI'l::::mlU Ul 'il 191 11 J e:J1'l:::: fle:J'l.J U1m e:JtJ'IJ UI'l:::: fl e:JUU 1'Yl::::1'i'l 9f -!lIU e:J 

'i'l::::15tJl91 ~U~l"l'IJff1U tmulthJ~h.Jl11ihn 'IJ1-!lIlM -!lltJu~Ul1fitJ1 iifflnh::::fle:J'IJ'illfh 19f1'lmi 
u ~ 

~ .dl~ ..:::::i::' Q/


4) 'lJJI1W'Yl~1l'lfUII'Q::::llUl'Yl111'U-!l (Inland marsh basin) 


ItJ U~ ci ll~ lii9fl flVi'lfj:.l'W\ll1'IJ T:l1Jl tJ U iu "1 1I'i'l:::: iiJ111'If'll\l rne:J~U I tJU ~U 111 U tJ 11luiu• • I 

~'U fl'U'Yl~V'IJl-!l'IJ~ I1W~'U 'il::::ltJ'U flHlI~ e:J-!l 'illflfflJ 11 J:::: fle:J'IJ 'U e:J\ltllll ::::t1'U ~~U ff1U t mUltJuilw-l J" 
u • 

5) 'IJ~I1W~Jl'IJl'l::::fle:J'U"lJl (Alluvium plain) llJ::::fle:J'IJ'Pi'1tJ 
, 'JI • " 

- 11~r:wJ'ntrhu!h.J ~71..J~ 1.1 111 (Levee) Ifl 191 'ill fl Yi IIlJ '111 " l1i WW 11'l:::: fl e:J 'U 1Jl11'IJ T:lll t 'U 'IJ~ 11 W 

Q ..~ f::~O~d cv 91 Q~ .c.i~~~ ~.l 
J" 11 H-!l 1111 'U 111 J e:J m'U 1 llfl1111 'i'l 1191'lf'U 'I.h:::: 1Jl W J e:J tJ'i'l:::: 2-4 191 'U 'Yl'W'lJll'Yl \I 191'U I'U e:J11 tJ 1'lJIW:::: 191 'U I'U e:J 

d ~ Q,J .cd dCl' I 'jI lfl 31I Q,I 

'i'l::::WtJl91 'U'U e:JtJfl'IJl'l::::fle:JU 'Yl1Jl'Yl'IJT:l1l YlI91'U ff1'U 1mu1'lfll'i'lfltll-!l'W11 ll1'i'l:::: Illj:.l'i'l
~ u ~ 

" JI, , 

-11~nfIJnt1Juih11Jfl1'/.J~~rrmh11n~~11"h (Low terrace) J:lflEJW::::ltJ'UYiJl'IJl~tJ'IJ Ifll91 
iI • 31 ~ 

'illfll'l::::fle:J'U rl'1'l11Yi tlfl'WI91'W 111 111'IJ 011 nUltJ 'U11m'U l'U ~\I,r'U ~ \I"';11'l1'~u iiJ:lflEJW::::I'U e:J~UlIl'lfl~ l\ln'U 
~ 

jI ;.. 

- 11~nfIJ(J1'/.J~~rrmh11n~~11mn.J (Middle terrace) J:lflEJW::::ltJt.jYi~e:J'Umit1I91'illflYiJl'IJ
~ 

iJ I I I • 

',h'U I11U tJl'U'U 'Yl J ltJ ffi1l'W~'UYiYi'W 'I.HtJ'U'i'l flflf1'U 'i'le:J'U ml91l~mre:JtJG\I 'i'l flflf1'U 'i'le:J'U ml91 iimlll ml91 
~ ~ 

iI r •• 'jI. 

6) 'IJ~ I1W~'UYi'i'lflflf1'UYiltJ'U~'UYiI11 f1mil-!l'illflfllJnl91fl~ a'U (Erosional surface)
~ 

" 'IJ~ 11W UlfitIItJ'UlUUI'U 111~ e:JflI'Ul1Jlne:J'U ~e:J1Jllfll91fllJ nl91fl~e:J'Ul'll111iJ Jll'lfl~"';l1'l1'~b 
OJ 

v7'U flmtlltJ'U'i'lflfl~U'i'lCl'Uml91i:i\l'i'le:Jwifu ~\I~t'l1u a~l 'U11 'il 'ilU'U J:lflEJW::::'UCl\l~'U1'U'IJ~ I1W d'il::::lIl'lfl~l\l 
~ ~ . 

7) 'lJ1I1W~ltJUQI'Ulll'i'l::::I'Vie:JflI'\Jl (Hills and mountains) 

ItJ'UQI'Ull!'i'l:::: 111 e:J flI 'U l~ 1\1 "1 ~ ffJ:l'IJ cU'lJctiau iifll111ml91i'U 1Jlflfl -;ilfCltJ'i'l:::: 35 ItJU 1111 ci\l 

'lJ It "'I ",.d ~ '~I.'I '" 1f.0

1'l'U'U lm1i 11 'W'lf'W 'j J" W1i 'j 'j ll'lfll'l Yl'Ut.!e:JtIIlJ'U lJll91'IJ'lf'U 
~ 

1J1I1Wi1lfllY>i''Ue:J\l1Ji ::::IYlf1'1'YltJJ:lflEJW::::'Vll\l1i 'Jru -ffW:J1 l'Ul'YlCJl1'U U'il~tTu hw~ Pramojanee 

1I'i'l::::flW:::: (1984) himJ\lJ:lflEJ W:::: 'Vll \l1i J ru -ffW~ lU lYl tIl'U e:J\li1lfl 1'Pi'e:J e:J f1I tJu 9 11 J":::: Ifl'Yl ~ tJ\ll'll11 rl'l~'IJ 
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I) Structural hills and mountain 

IlJl4'U~11t1!.fH'U1~llJlHl1Vfl 2 U141'U1411-Jf)l4hJ \)lfl!'l1.wV\)J~1~ bl1WJ1fl!lJl4 
<u 

" Ml4llmtJlVl J~~m111:IJ'ff\l400-1,600 !:lJIVl'j\)lm~~mhV1~!(l
'U 

2) Denudational hills, hillock and mound 

~ ~ .d Q.I ..x ~ ~.d ~ ~ cf ~ Q.I .c::9 
1Ul4 'U J I1W I'll 1'VI (l~ J ~~ 'U (l \I:IJl I'll 1!1Vl tJ U(l~ 114 14 ~'W 'VI 'ff f11'W 'W 'W 'VI 11114 (lfWl (l 'l-W V 'W 'lf14 tl \I 

<u 

.d ~ 
(lflfH'll4(lVl4lVll4
<u 

3) Pedisedimentational surface, wash surface and/or fan 

IlJl4 'U~ 11ill~lj1IVltltlfl'i~'W11ll\)lfl~'ff'l~~ tJfli1 Fluvial l~wJ111J'WI'11f)1J 'U~ I1W d 
• <u <u 

4) Tropical karst topography 

'U~I1W~~tJfli1 Terra rossa ~n~'WmutJ1iYu~'l 'lmll'U1MmJl4 
<u 

5) Former tidal and/or mud flat 

11J'U'U~11illJl'V1~I(llfl tJYh:IJ~ \I rl'flEJill~I1J'W ~l4!li tJ1ri114:IJlfl 

6) Recent tidal flat and/or recent estuarine delta plain 

7) Beach ridge and/or complex of beach ridge and lagoon 

. " 
8) Alluvial plain 'U~l1illViJ1'U~:IJlJ1 

. . " 
9) Peat, bog, swamp 'U~l1illVil1Jl4~'W~'VI ~'W'V'l~ 't'l~vVi~:IJ~'WU'il~ 

\)lflrl'flEJill~'VI1'l1iJ WffW ~ 114 (Geomorphology) 'U V\I f11fl1~n rl'flEJ ill ~1 lJl4U 't'l (l:IJ tl4' ~hJ'll4 'VI~!(l 

l~Vn'VI~I(l'U'Wl'Ui\l 2 ~114 ;jv ti111'V1ml"~ 'VI~lmr'WmiJl4 nU'W1111Vf)!'U1mnlVl'VIV~tJ11i\lU~ 1l·m1~ 
<u 

'lj:IJ'WJ~\lll\l't'l1~'i\l\ll tr~\)lflJl4l1JWJI'U1M'W~'Wliv "'1 U"~ll1Vf)!'U114flJfI'~1iJJ:iJJ1'il 11Jl4U141~V'UV'l 
Il1Vf)!'U1iJ1nlVl i~:IJ\)lfl'VI1\1 'l~'UV\lll\l't'l1~~J 1EJ~hlU 1l'l't'l1~ m~~ ~1'W ll\l't'l1~'W flJfI'~1iJ J:iJJ l'lfhJ~'l 

ll\l't'l1~'ff1Vl t'l Vl11'Uli'l 'ffV \I d'VI v~tJ111 'll'Vll'lIVlVl4flCll'l'UV\lf11fl 'U'W 1'Wf)'U1l'W 1t'lV\I~ \)~ Ufl'U flm'l~'U ~ 
<u <u 

m~ hJ 'VI 1 \I ~'l'VI~ !"i\l 2 ~114 'VI1\I~114 1~'ff~'U V \lf11fln U 14 1!'nVf)! 'U 1 ffl4f)1 mm 'VIV~V11114U14 1. 
• ,.. I • '11 

111Vf)!'U lVi'VIV~tJl11Ll'VI 1\l1Vl V14 flt'll\l 'UV\I.n 1fl ijljViJ 1'UUfl'U'U~1 1 ill 'lflV N\I'VI~I(l 'l'l\l 'ffV\I ~114 nrl'flEJill~.nil 
<u 
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<:::l gJ;f~ d..J ~ Q.I J Q.I' .<d.::::s ~ ~ 
mJ1h::::!'Vl f1~l'W'Wtfl~ 'illflO1)'VI'W'W~'W t'Jfl\9l1ff -!I 'U'W 0 fllJ ill:::: il-!l 'VI::::tm 11m V'U lJ'U) tdtlH '11\91 'W 1 
~ ~ 

'JJ JI • • " 

~'W fl1N'U1N 01) tJfWl1'UeJ-!I.w'WVi~-!lflri11'1'11 i11iHhl'UUf1'U "1 i-!lU~~-!lld'\9I~lJ'W) o-!l1tJ~-!I~nd'~ 

'W)llhlff uo::::tll'W'U~tdill~ihh::::G)nmtl1fft'Jmhn.nuu'Wuo::::iJ-!lihn~'VI)lV ff1t'J-!lllJ'I1mvu1'i-!l utiJ1 
~ 

11 • <JI " 'JJ 

l:ntl~'W "1 Vitfl~'illfl.fJl'Ul'Vll-!l\9leJ'WfHn-!l'~W) f1oeJ-!I~lJ'W) utiulmf~ mlU1\911U UliU1Ulf)'WtJ-!I UO:::: 

ltliJ11flofl lO1::::~l:hflty '~tlfl tfll::::m~t'J Uo::::tfll::::'WrU ~,:ml~l:1)llJt}hilU 

JI " 'j/ I 

.fJiJU)::::!'Vlf1~lU tj lfl~ 'il1flt l~U ~ 'W ~'Ui1(l-!l' U vl-!l tjt'W) l::::lJ'I1 rl'fl~ 1'W i'W 'U N'U~ t1U! Viu ff~-!I ':i1 

,f'W~'WtI'Ui1 t-i'W 'U~ tdillU1fltltiJ1m::::'U1 ~-!I'I11~ 'J::::U eJ-!I lJrl' fllJ W:::: lll'W'Jui11~flt'li'1'ui'WU~'W~'W. . ~ 

...Or Y,..::sf dOQ.lI.I]Y1 d 
'lflVH-!I'VI::::l(l'U1'U'J:::: td1 "1 U'I11-!1 'llJtl11ll(l::::t01::::lJlfllJlV t01::::'VIff1f1ty I~Ufl t01::::.fJtfl\91 t01~\9I::::1t\9l1 

lO1::::rl''W \911 101dl 'U -!I t01::::l'n::::'VI tJ-!I U(l~I01~V11 i my 'IJ~ tdW '!flV ~-!I'VI:::: l(l'Ul-!lll1'i -!lJ 1 'VI ::::I(l vi 1lJ ~ -!llJ{h 

~ " dI " " ~ " " 
'!f1v!(l'W '11 'W eJQi-!lu~~ 1TW-!I-!ll(l-!l' UtI-!I ~-!I'I11~ ffl'J (l UliU11 'W'IJ~ tdW tjlJ rlfllJW:::: I 1l'W 'VI HU1 ff1V~'W "1 

" " ."U'J::::fltJ'U~1V utiu1m~'l.J1 uti'l11\91f-!l tm::::rl1Ji1)fflV~'W "1 

'ill fl rlfllJ w:::: 1m -!I ff~N 'VI N Ji 'J ru 1 'VI vlU(l:::: O1'J Iu~ V'WlI U(l-!l 'Vll-!lJi 'J ru ~UllI 1'W 1'V1 CJl'UeJ -!I fllf11 ~ 

'W1J',iwVieJ m'U lfHfl \9Iu'J:::: fl tJ'U ~1 tl11 U \91 ~ fleJ'W ldtJU 'J:::: fflJ I m:::: 11 'W u U 'J 'lf~U ri -!I fl 'J ~ 'il1h1£Jf1 f11! 'U tJ iJ Ivl eJ f ff 
~ . . 

~ " " 1\9II~ifJffU'J 1fl{] II'VI'J fl'U 'WlJlIll'W '11 d'OlJ "1 1~V11U Umii\9l~f1tj lJf111mlmf'W fin'Uu~~hJ fltJQlJl fl lmi.:Ju~ 
" ~-!I'I11~'J::::U'O.:J ~-!I'I11~lf-!l-!ll IW::::~-!I'I11~fHfl\91 'tY1'WlVitJm'Ulu m I'll 'Ii 'J 'Jml'lf 'W'lJ11U \91:::: fltJ'WlUtJU'J::::fflJ 

~ 

~fl ''VI'J UeJl:Y~fl\9l'O'W~'W 'Wl~~l'W 'illfl')-!I'I11~l:1'J llJt)!tiltj, UV-!I ~-!lMll91m~~ ffrl''Un'U11'W~'W~~) 1'!f'lJ1 

1m ~ 11 'W UU 'lf19l vi -!I ff -!I Vfl eJ tJ 1~11;v'W i 'W 'U~ nUl! '11 1 '11 (l1-!1 ~-!I '111191 U f1 'J I'll 'Ii 'j'j lJ 'J l'!f 'W'lJ11 Wt m iJ \91 
q" q q q 

'VIN fll'J 11-!li I'll 'O-!l11'W~f1~l-!1'l i-!ll:YtJ-!I ~-!I'UeJ-!llVi 'Om'11 I'll (l1-!1 l:Y J11'Wiu \91~ fl tJ'W~flf11m\91 tJ!u11'U tJ-!I~'W~ 
. " 

'lfltlil-!l'VI::::IO~1'W1P1::::1'W tJtJfl~I9I~11' 'VI Vl:Y1lJ n tI ~1U'W fl~-!ltj 

'W'IJ i 'W 'IJ~ tdW ,).:J'I11~ l:Y -!I'll m ,)-!I'I11191'1l1P11P11tj U(l:::: ')-!I'I11191'W )1~11l:Y lJ rl'fllJW~ tll U ~'W 'VI) 1t'J 

'UU1I9I i M tY lfl~ 'il1flO1)9f19ll:Y1~Uo:::: l:Y:::: l:YlJiI'll tJ-!I \91:::: fltJul191 vf1~u1 'W 'VI:::: l(l ~ lf1 ~ eJ'W i 11'li'l M 1U~U~ 'W 

http:utiu1m~'l.J1


28 


i.h~flCl'IJ~':ltIi\.j'VlJ 1V~ ':n.HlhJ thuhmi 1~~'VlJ 1viJJtl~ Nll'U ~~lnCl'IJll'U IICl:;;iJf)1Jf1~'U'U1~~ 'l1'fl'Vi'IJ 
U '"". . 

lfl'fJlLJ ~Clfl11 ClVi.J:;; i.J'U~11'J 'U Clfl 'il1fl-U'U \91:;; fl Cl'U Yi 'ff:;; 'ffll l'U Cl1 fl 'U 'Vi ClV11 rl'~111~ f{'U ~ Cl 'U 11~ Cl Cl VJ ~ 1111~.. .. '" 

GbWm 1V 'l1'fliJlfl'fJ 9flfl~'lfv.li.J:;; i.J 'U mil 'U \91:;; flCl'U'Vl J lV~11'J l'U 'IJl ~'IJ~ nUl. ~ ~ 11'\1 rl'~ '\11~ tll'il iJ'Vi J 'U 'U WI 
q q qJ q q 

lmY~'VitJril'U.w\9l'ff:;;'ffllllJ'Ui'U11'UllJ1flfl11 5 lll\9lJ l'li''U~,)~Wr~U\9l\9l1UllCl:;; ,)~wr~'U J lTI11'ff \9I:;;mJ'U 
'jJ • • " 

'If~U 'ff:;;'ffll~1~1tJa'VlTI'ViCl'U Cl~fl ~'U CI11 'Vl:;;lCi1 'U J:;;wh~'Vi'l.hVl:;;m CI m'li'11J11'Um·i'U~ 'U 'fflYI'J 1 ~1 ClCU'U \91 Cl'U 
q q 

cS ~~.:9 ~ d I~ 
2) 'If~ \91:;; fl Cl'U 'Vl J ltJ'U l'U'U f:l ·mCI:;; 'Vl~ Cl'U 'ff111l'\1 CI Vlli.J1 mlll'U 1 

q 

" 'Vi'U 1 'U 'U~ nUl. ')~111\91'Umfl'11inllJ 1'If ')~'\11~tp lfJt)h lU \91:;; flCl'U'lflJ ~Uln~'illfla'Vl TI'ViCi 

~~ ~ y ~.Q Q ~Q .t::1 ~ <J} ~ 
'U Cl ~ 'l.J 1'U 'U 'l.J 1(! ~ i.J J:;; ml 'U ~1 V'If'U ~ 'l.J l'\1 'U V1 'ill fl 'Vl:;; lCi IICI:;; 'If'U ~ 'U l'\1 'U V1 'ffCi 'IJ'Vl J 1 tIllll ~ 'Vi 'U9fl fl'Vi 'lfllCI:;; 

lfl'fJ l i.J~ Cl fl11 Cl tJi.J:;; i.J 'l.J Cl vi11i.J Cll 'il 'Vi 'U II 'U 1 f{'U 'Vl J 1 tJ'U 'l.J 1~l~ fl ~ iJ l i.J ~ Cl fl '\1 CltJll 1fl il~ 'Vl'U 'U 'U i'U ~ 'U.. . 
" ,,~ " • >' 

mUtJ1'illfl'Vl~lCl \9I:;;flCl'U'If~U 'ff:;; 'ffll~11~ tJa'Vl TI'Vi CI 'U Cl~ ll1'U 'l.J '\.11C1 ~1 'l.J J:;; wh:J'Vi 111'Vl:;;l(! f:l CltJ~'UClClfl1i.J 
q 

" 3) 'If~~~flfJ'U1ilJll1'Vil 
q 

'Vi'U 1'U 'U ~ l1Ul. ~ J 1 'U ~ WIll J 1 'ffl tJl'l 1~"l ~ 111 CI 'ill m VI Cl m 'U l'Vll~\9I fJ'UflC\l.:]'UCl':] fl1fl1~CI':] tY 
q '" 

I 'jJ 'jJ I 

'lfltJ~':]~11 hltl'Vll~Yifl'\9I:;;1'U fJi) fl 'If'U \91:;; fl fJ 'U i.J J:;; fl fJ 'U ~1tJ'If'U m 1~ 'Vl J ltJ 'Vl J 1 till tJ.:] llCl:;;~ 'Um urn'Vi 

ln~ ~lflfl1J'tf~'Vi lllCl:;; 'ff:;; 'ffll~11~tJ'Vll ~J1 'lflJ ~ 'U fJ ~\9I:;; flCl'U ~'Vi'U 'il:;;ij fllJ Ui.J ':Hi'U f{1l'tf'U nntJ 'lflJ ~'U fJ~ 

" 4)~~\9I~flfJ'U\9I:;;'tfflrll111 

'Vi'Ul~'U'If~ l'Umi.:] 'ff:;;'ffll~l~llJ11'1111 ')~111~'J'J lfJt)hlU ln~'illflf)1J 'ff~ 'ff1J~1'UCl':]1ilJJl 
. ~" " " 1'UCl~\9I 'Vi 'l1'il 'il1l'U tJfl~l'U'U1J1llJ'U \9I:;;'tfflrl1111 ijfl111J 'ff ~ 20-40 l1J\9I J rl1itJ 'If'U \91~ flfJ'l.J i.h:;; flCl 'U~1V'If'\...! 

q .. 

" " ml~llCl:;;'Vl J 1V'U'U 1~ 11 tJ1'U 'ffrl''U'If'U '\,l'nvi.J'U~'Ul'\1urn Cll'il'Vi'U'If'UUll ~~!l 'VI J fl'ffrl''UfJV 
'" 

llJ'U\9I:;; fl fJ'U ~ln~ 'ill fl fl1 J v.l'tf~'U Cl':] oM 'U II ~ ~ tlvn'U ~ llCl:;; \91~ fl Cl'U ~'ff:;; 'ffllmW9f ~ l'U 1 i~J'U~':] 
q '" 

jJ " v 

'Vi'U\9I~flCl'U'If!flU1'U 'U~ 11Ul. 1m1lVl Cl fll 'U 1 IICI ~'Vi m~ (! fJ'U fl ~'l.J'Vll':]\9I fJ'U fl m~ 'U fJ~ fl1fl1~ rl1i'U'If'U \91~ flfJ'U 
q 

I 
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11-1'1'l'rfl'Umfl1'Ii'J'Jm1G1H)~~tl'Unm-1'Utl-1mfll~tl~'J:;;lr:h 'H'I:;;~'ilfl 8-9 tl-:Jfl1 19 i'lLlfl1tli'Wtl 
'U "" 

(1tl-1~'ilfl 99 tl-1fl1 15 i'lLlfl1 ~-1 100 tl.:Jfl1 15 i'lLlfl1~:;;1'Utltln t{l'W11.:J'I11fl~J'-1mj1lJ~nl:;;t(1¢ill.J
" 'U

• v 

~:;;1'U(JtlnYlHmfl t~'Utl-1Ll'J:;; tYlfl (mlJuH'UliYl'l1U, 2522) limO! 1t'U~~fll'itHi'U 11-:J'I11flI'iH "1 i-1iHltl 

Ylflmi'J tl ~fll'itHi'U 11-:J'I11fl '1'J1El~h1UU(1:;; ~11,j'1'Ufl tl'U i1fll~ ~fll'itHl'lJehtfttl,r1VVtlfll1.m 1fl~ ~-1 

V1tfttlfl1'U 'U'U'W l1·m 1mfYl (1 -1 U(1:;; V1 tft tl'J:;; 1'U fll1.:J 'I11fl €1' -1 'U m YI fl\9l:;; 1'U tl tl n ~ fll'i tltl'U~11 I Yl V t{l'W
q q 

v 

'b'1 V il-:J Yl:;; w lifl11lJtJ11vl-1UI'i~ tl'Ut'\1'W tl'U tl-:J V1tft tl'U'U tllJ (1-:J ILlYll':) i~'Utl':)Vltfttl1111Yl'J i1fl~:;; 1'U~n 

3.2.1 rl'nElw:;;ftiJLl'J:;;tYlfl
" 

v 

2552) i-1U 

I) l1'J1'U 
" '. J/ I 

~'U l1'J 1'U ~ lJ'1lJ il-1Yl:;;t(1¢i1'U \91:;; 1'W tltln ~'WlimfltYl'illm~-1t'U l'Wm fl1 'Ii 'J 'JlJ 'J 1'b'1LlYl1-1 
I v I,.. 

\91:;; 1'W -tl tln 'il'U \J fl'b'l Vil-1 Yl:;; w¢i1'U ~111Yl V m tl'U fl (1
q 
lJ ~'U lil'l-1 ul'i B 1 tfl tl 'U 'W tllJ \91 tl'Wm i'J tl Bltft tl ft'b'(I 

eJltfltlY]lfl1m V1tfltltUtl-1 VltfltlLl1n'VfU-1 Vltfltlt;v'Jlmy Vltfltl1111Yl'J Vltfltl'lf:;;tl1fl 'UHci'1'U'Utl-1 

V1 1ft tl5 tl 'U oW 'U (1 rJ 'U'1 11 W~ 'J 1'U 'If1V~.:) ¢i1'U \91 :;; 1'U tl tl nl¢ill ri 'U'1 11 WJ'-1 I I I'i IVI tl f) t'U 1\91 tl 'U f) (11-1 , Ll Yll':)
'U 

~l d
tu'UYl'Jl'U 

v • v

;11 (1 tlJ\9I 'J li m.! ulcllfl (1tl':) l1li~'U1.11tflfl 'ill n'U'1 I1WIVI tl m 'U 1~ tl'U f) m.:) I'll (1 (I.:) ci'V11 1YlV'I1 mV€1'lV 
'U 

tT'UI{l'W~'Jl'U ~.:)lirll Yl1.:)tf1''JEl!fl'il'Utl':)11-1'111fl cllJl{YlflqJ '¢iuri mJJ-ILllf)~tT-1 u(l:;;li fl"tl-1€1'lm~n 
1'U I'U \91 Bllft mu tl-1'U m fl1 'Ii 'J 'J lJ 'J 1'b'~ f)'I1 mV€1'l LI li'U fl (I tl.:)Ll ln~tlJ1 U(I:;; fl (I tl-1li'lV1.:) l11'U~'U ~f)

u 

'U'1nO!'I1~':) ¥itlJ'.:)ul'ivlLntl'l'hf1'1m~'W1LlYll-1i1flmi'Jtl ItJ'U'U'1nw~':)ufl'U"1 hJlfl'W 15 flhlllJ~'J 
• • 'JJ 

eJ1m tll1tl~l 'U I'U\9I l1 'J l'U ¢il'UU¥i tl B ltft tl'U'U tllJ eJllfl tl ft'lf(l V1tft tlY] lfl1 m Bltfl tl IU tl-1'U m fl1 'Ii 'J 'J m 1'lf 
" 
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". . 
"" d ""2) 'rnA 'Y1 ~ fl'rHl U tHllHll ~ 

~U ~ 'Y11 ~ ~1U Vl~ lU Vl tl'IJ B~,r~ 'I1l~!1JU~ ~.:I ""tl'U n'U~u ~'l1'U ~u~ri')u i'l1 uJ Bfil U 
~ u ~ 

. . " 
!iJU!'lJ1B~!1Jumi.:l '1 V1!f)BV\B~u'1no!'vhl'\J~lui4 fiB V1!f)B~~U V1!flB~~ imy V1lf)BQ,)N V1lf)B 

:v "V v 

h!1UBU V1lf)BU1~'liU V1lf)Bf:hvn'l0l'l1 !W~Vllf)ml.:1"".:I t11U1l:Y1rfW l~uri l'i'uU1'IJB.:IU:UU1Vl1illml
• u 

~lU V1lf)B~l1u V1!flBQ1H Utl~V1lf)B'Yi.:limJ UBtl ,lltld 5.:1iJt11J1~I1JUI'i'UJ1'IJB.:I!!:uJ1Vl1~~tl~')tJ
.. • u 

fiBJ1VltlltJ.:I Utl~fltlB.:Il~l1'U ~.:IlmlVhu V1!f)B'Yi.:l~~ 1115.:1V1lf)Bl1'lMB~ ,r.:l'l1l~Vl1.:1 !!l:l~'fJBtl'Y1~ltl• 

" . 
fi'fJ-WUl1Vl'fJU tlm.:l'IJB.:I,r.:l'l1l~ iJ!'YiBm'IJ1Umfl'1li'l'lm1'lf'Y1'fJ~1'11 i U!I Ul!'I1'UB ll'i' 11 U 0.:1 

lYiBtlI'lJ1U'l ni~ i ulYi'fJtlI'IJlumfl'1li 'l 'llJ 'll'lf~U ~ rilU I '11 t1!11J W!'I1 ri.:ll'i'u J1'IJ'fJ~U:uJ1~rl1rfty'l 'IJ'fJ.:I 

fllfl il'i' l'lfU U:uJ1Vl1il In.iJ1Vl1.:1 u:uJl111tl~U~!1Jul'i'u U Btl111tld5.:1!1Jh!!'lJVl'fJ'VItJ1'U !!'I1.:1'lf1~iJ!'d''fJ~. 

.c::! 0 0 <dodo 1 Clo tlo 0 cI 

'Umfl''llinm 1'lf 'fJllf)'fJmU ~tll 'fJllf)'fJI'I'l'l1lJfI'l'fJl!fl'fJ'lB'U1'I1Jl:ltJ 'fJl!f)B'lf~Bl~ 'fJllf)Bl1W1mOl !!l:l~.. . 
. " . 

V1!f)'fJ~'l~I'I'l'l1lJ ih!!'lJVl!Yi'fJtlI'lJ1i4iJfl!'lJ1~.:I ~~i'U,r~'I1l~ fi'fJ!'lJ1'l1tl,)~ ,;j}~~~1.h~lJlOl 1,835 llJ\91'l 
~ ~ q ~ 

fI'll:ll lW~!1JU!ffU!!.u~I'IJ\91 ,r~'I1l~Um rr1li 'l 'lm1'lf nUV1!f) BtlluU l~U V1lf)'fJtlltyl1'U~EJi ,r~'I1l~ 

~'llEJ {] h 1i4 Dtl ~ ') tJU'1 nOl! Vi B tlI 'IJ 1\91 BU tl tl N iJ!~U 'Y11.:l fllJ U 1 fllJ ~ 1mil tlU'1!10l~'llU'lf1tJ~.:I 

\91~luB'fJtll115~u1nOl~'llu~lU\91~lU\91tll~ fi'fJ'Y1N'I1l:ll~'I1lJl£J!l:l'IJ 40 ~.:I.ij1lJ111m:h!f)tlff'lftl V1Hltl 

'0 .<::::). tI Q,I Q.I 0' d 0 

'IJ'U 'fJlJ~! 'IJ \91 'fJllf) Btllty 11'U ~EJ ~ 11 ~'I1l~ ~'llEJ {] 'l1i 1'U lW ~'Y11.:l'l1l:ll.:1 'I1lJl£J!l:l 'IJ 405 111tl'fJl!fl 'fJm'U ~tl1 

l11riel1!f)'fJQ,)l.:l ih!!'IJ\91,r~'I1l~UfI'lfl'1li'l'lm1'lf !!tl~1~l.:l'l1tll.:1'11lJ1tJW'IJ 4 111tl Vl1f)B~tlU~Ul:lrJ 'll1ri 
.. OJ OJ 

I 
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, ., 
~flfl ill::-;.n iJ tJ1 f1lft''IJ tJ-:J 11,n11'~ 'W fl1 ft'1 'Ii 1 'nn 1'lJ' \11 fl 'ff m'V-l Yi 19l-:J 1fl~~-ff'W ft''W tJ'ff\9l1 ij m'IJ 1 

<u <u <U cu 

II (I::-;!11 'W m iJ 'fflJ'Vl)" J-:J 'fftJ \I ~1'W fl ri nti tJ ~1'W \91::-; 1'W tJ tJ fit11 'W 'Vl::-; ~ (I ~'Whi lJ'Vi 1 'fflJ 'Vl)" Ut19iYJ fl ~1'W. . 

\91::-; 1''W \91 fl ~1I'W 'Vl::-; ~ (I eJ'W ~ llJ'W lJ'Vi 1'fflJ 'Vl)" a'W !~tl'vh" '1111\1 'Vi 1~ 'W fI)" ft'1 'Ii)" 1lJ)" 1 'lJ' '1 ~1'iJ a'Vl1l'V-l (I \11 fl (llJ. 
lJ)" 'fflJ \11 fllJ 'Vi 1 'fflJ 'Vl)" au!~ t'JII ~::-; 'V-l 1t'J'Vi lJ 'W! 'IJ \91 ~ tJ 'W \11 fl'Vl::-; ~ ~ ~ 'W hi'ff~iJ n'W (rlnTfl -:J 1 'W 11\1 'Vi l'~ 

q q q q 

. ., 
'" '" '" UfI)ft')"'Ii)")"lJ)l'lJ', 2552 ) ~\I'W 

1) (llJlJ) 'fflJ i 'WulPi (I::-;iJ 11-:J'Vi 1'~ 'W fl)ft'1'1i11lJ) 1'lJ'\1::-; '1~~iJa'Vl1l'V-l~'lJtJ\I~lJlJ) 'fflJ i\lu. . " 
., 

- (jJJJJ'j fflNl::: j'/.J~mfieN 7~ (I lJU lil1ft''Vll-:J~\9I~l'W lJ'\11 'fflJ 'Vl)" a'W~~m~~::-; 'Vl ::-;!(I eJ'W ~ llJ'W. . 
!'li'1-ff t11::-; ~ 'Vl ft' '1 'Vl tI iJ~ ~ 1 ill 'lJ' 1tI ~ -:J \91::-; l''W \91 fl ~ \I ij H'W \91 fl 'lJ'.fl iU -ff 1 U 'IJ tJ \I 11\1 'Vi 1 ~U fl )" ft'1'1i 11lJ 11 'lJ' JU 

~ 

'" '" 9 'jJ ''1' t1'" dI ...
'lJtJ\I(llJlJ)~lJ\9I::-;1'W\9IfltlW-:J t\91 \1::-; tJQ tU'lJ'1\1 1::-;lJlill !~tJ'W'V-lqflmfllJ fl\I!~tJul'JmfllJ 

., 
- (jJJJJ'jffJJ~:::j'/.JfmmfieJ.Jt'l1iJv tWU~~ N1'W tl11'1 'Vlm'li'l-ffmfll~ 'Vl1 i'l1!n~H'W\9Ifl'lJ'fl i'W. ... 

I v, j.I 

11-:J'Vi 1~'W fI) ft'1li)")" lJ) 1'lJ' ! i'l tJ\I \11 fl~U ii -ff1U imu 'IJ tJ-:J 11\1 'Vi 1'~ 19l\l tJ vi 'W ~1U l'iJ(llJ'IJ tJ \I! Y1 tJflt'IJla'Vl1l'V-l ~ 
u ~ 

11'lJ' flri11ti tJ 'V-l1t1'VilJU!'IJ\9I~tJU !1I'W 1::-;'U'Ufl11lJ fl~ tJ1 f1lft'~l~ij'IJ'W 1~! -ff'W N 1ft''WtJflm -:J '1:li~1fl -;11 2 tJ\lft'l 
q q <u . 

(I::-;~'il~tltJI9l1~'Wmi'lmj1'WJ1i'W!'IJ\9I~tJ'W1::-;W.i1\1~::-;~\1~ 'lh::-;lJlU! 5-20 tJ-:Jft'lmi'l tJ 1~tI'1:liij)"::-;'U'Uu 'W 1.. ~ 

t1::-; 'Vl::-;!'li'llJ 1!~tl1'li'tJ -:JII~ ::-:lif1l1 'Vi lJ•U (Jt'JU';~ ~\1U ~ -:J \9I1lJ ~tJ\9I fl(l \1)"::-; 'Vi 11-:J t1)"::-; !'Vlft''1~uU\I 'lJ'U ~'IJ tJ.:J'V-l 1t1•., 
'VilJ'W~'IJ\9I~tJU\9I1lJmllJ)UUH i-:JlPitJ'1t1u. . 

j • I 'JI 

- 'W1fJ~t1hff';'/.J !1I'W'V-l1t1'Vi lJ'W!'IJ\9I~tJU Yiijfl11lJ~~ 1'ff -:J'ff~ i fl~ft'UVml1-:JYi ~1~U i:li!flU 
q q q 'tI q cu 

34 'WtJ\9I (63 n1~!lJ\9I1IPitJi11lJ\1) HJtYt1l~mH:U D 

11' cl ~ 4.:::1 cl 'jJ d' .c:!<Co ~ ~ , 
- 'W 1fJ 7~iJ'/.J nlu'V-l 1t'J'Vi lJUt 'IJ \911 tJ'W 'VllJ f111lJ! 11 'ff \I'ff~ lfl ~ ft'U tlfl m .:J'Vlf-lJ'V-l U \91 -:J U\9I 64 

q <I qq <uq QJ 

W)\9I (8 nh!lJ\9I1IPitJi11lJ~) ~'Witl 

11.:J'Vi 1~UfI)ft'1li11lJ11'lJ'i,U'lf1\1~-:JulPiflm.:J !~tJUI'J~ 1f1lJ!llu~'W i 'll'il'W iu !~eJU 'V-lqft'~f1ltlU 
ij 1 eJfl1'ff! ~tI\llPitJfl111~~iJ N(I m ::-;'VliJeJV1.:J1 U!! 1 \I 'il1fl'V-l 1t1'Vi lJU! 'IJ\9I rtJ'W !'V-l)" 1::-;" 'W 'lf1\1i-:J flri 11'V-l 1t'Jli 

q q q q 



I 

32 

~I tJ ';] ""i'W U~I~ tl\l 11 If) M1H'HliJtJ ';] ~I 'Ylfl'~ ij 'lfltJ ~ \I'll~ nn1J'WlI 'W 1tJ11~~ ~ tl~111 'Yl tJ 'ilnd'~ .. 
'Wmfl'~ 'Ii';] ';] m l'lf~\lij i tlf11""'~~'lJvHlm~'Yl'IJ 1Ilm~ ltJ~ltJ';]""i'W~!fI ~tl'W ~'W ~\I'Uru~ijfhrl'\lU ';] \I ~'W'WltJ. . 

~'I 

19f'W 1tl'W ~\lri\lH~m ~'Yl'IJ tlVN';]'WU':i \I~tl'il\l'l11ml\1 1Ilf)m~u""mJ~lf~!l ':i \I'il~u~~ vJ'W~191 f)'I1 U f1lJl f)tl 1 U• 

cv Q.I OJ.o:::::! .o:::::! ~ cP I ,~ Q.I 0' 

~f)fdru~q~f11~1I\I'I11~'WfI':ifl'':i'li':iUnl'lf lJ 2 q~ fltl q~':itl'WtlQ':i~'I11l\ll~tl'WfllJfl1'W'W'Ii ­

IlJfdltJ'WijtJ1f11fl'~m..jl91~tl~q~ f11~ !l~~q~ N'W~\I!l~!~eJ'W'Wqfdfl1f1lJ - I9J mfllJ !1J'W951\1~ ~'IJ ~'Yl~'W ~ 
I • I " 

lJ':i""lJ~~1'W~mQtJ.:J 11Pi'!l~!il tl\l1llf)ijrYitlf1l'Ul'W mfl'~ 'Ii ':i ':ilJ':i l'lf~ "" \li'W!1J'W U'W 1n'W Vi fl''Yll\l ~ lJ~\I ij N'W 191 f). .. 
l11lJ1mTf)U~~~\lU~I~tl'W'Wqfl'~ tlltJ'W - lJm lfllJ t1J'W951\1~ l~~'lJfl'Yl1i'W~ ~lJ lJ ':i "JlJ\9l~1'W tltlf1l Q tJ\I m.u tl 

" 951\1UijN'W 191 f)'I1 'Wltl1.J'W 

I ~ Q 

3.2.3 U'I1~\I'Wl'li':i':ilJ'lfll91 

" I) Ull'l1ltJlf)'WU\I 

1Pi''W t.!ltf)~~ lf1tYieJf1t'Ul'IJ':i ':ii~ 1 'W1'U\9llPll'IJ~ 1\1 tl 1\1 tll!fltl'lf~ tl1~ 1 '11 ~ ~1'W tlllfl eJ 

'lf~tl1~ tlllflm9ftJ':i 1 my 11~::;ijLY1'U11llm)ltflmb1 'Yl,;] 1'I1~1J1,;]1lJn'W~-Dl'WtJlf1tI'W"jf) f)mm1J'W ullt.! 1 

tJlf)'WU\ll 'I1~~\lritl11'Wmfl'~'Ii';]';]m1'lf U'lJI1J'W!!llt.!l~ ~hrltu 'Yll\llfl'';]fd ~f) 1I'Utl\l'il\l'l11~1J1f) i~t'Jm'W1~ 
~ u ~ 

" 2) mj'l11'11~1.:J 

!1J'W m'Ul'l1~ \I'UeJ\I ullt.!119111J 1Pi''W t.!1!f)~ 11 1f)'IJ~!1ru Vifl'\9l::; 1'W 191 f)'UeJ\llYitlf1t'U1'Wm fl'~ ­

'Ii':i':im1'lf t!~~IYitlm'U1fllRI91 ri1'W~If)~1I1f1lYitlm'U1'WfI,;]fl'~'Ii':i':im1'lf ijlPi''Wt.!ltlVhH'Ul91tlllfltlVitJ'W IW~ 
.. .. 'U 

tlllfltl'Q.11\1 1 'I1~~1'Wtl1Ifltl'Q.1NII~~thlfltl~\llm1i !'1i11'U191,r\l'l11~"J':i 1fd t]1TI1U 1'W!'U191 ell Ifl tl'W';]~!!"" \I 

ell!fleJ'Wl""l,;] ltJ,;]1lJn'IJullJ'ljijH~iJfllJ (Ullt.!1'WlJ~1\1) ~elltfltl'W'WVi'W l~tJf)il "mjt.!ll91l1J" u~11'11~ 
. ~ q q 

m ~tll1-Dl'W ~tl'W ,r.:J'I11~ "J';] lfdt] f 'IilU ullt.! 1 mtJ~11J'W! Illt.!1""ltJtJ11~"J~'Utl\l fllflllPi' 
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3) liHH) all fl V/,W
'U 

g) ~ a...ej C\ ~ 'V Q..I 

~'W'W llfl~ 11 1fll'VW fll'IJ 1'Wfl ')fl'') 15') ') m 1'lf 'lJ 5!1llH'IJ TIHI1-:J'Vll-:J~l'W~~l'W eJ eJfl'IJeJ-:J 

lVi eJ fll 'IJ 1 ~'W J 1 eJ eJ~ J 1\91 fl'W HnJ 1" fl '1. 'W!'IJ~ 51lfleJ'W ') 'I1'lJ~ i'l1" i 11'Vll -:JYl fl'~~ 1'W eJeJfl Hl 'W 19\'1'lJ" 
'U 

4) fI"eJ-:J111fl'Wtyl - fI"eJ-:J111fl'Wm 

~'W J IIn ~ 111 fl U'I1 ci -:J J 1 '11 ~1tI 'ffl 'IJ 1i 'W l'IJ ~!Vi eJ fl! 'IJ 1'W i'l ') fl'~ 15 ') ') 'lJ ') 1'lf 1 ~ tI IQ 'W 1~ ~ 
" I'll 1~ 1-:J I'IJ~19\'1'lJ" tll1 "'W 511fleJUl'W 'fffll i '11 ~Hl'W 51!fl miieJ-:J~'W1l1~ tlfl11 i'l" tl-:J'Vi1~ Hl'W 19\'1'lJ" 

tl lU 'W Wlfl I9\' 1'lJ "'lJ~ 11 1-:J 'fftl-:J~'W Vllfl mii tl-:J !rl tl i'l1 "mg-:J a'W'Vl ') lt1~~!lI'W~~~illiitl~ fI" tl -:JU ti.:J lWfl 

111 'W '11 mtl'ffl'IJ 1 'ff1t1'11~.:J 1 '11 "I~ tI'lJ i lliitl.:J ~'W111'Vll.:J~~ 1'W tl tlfl Hl'W i 1!iieJ~ ~ 'ff~'W 1'W ') 1!'lJfl'1 { I9\' 1'lJ" 

'Vi11.:J Hl'W I9\' 1'lJ" 'Vi lci'fl tl tl fl'Vl ~ I"~11 1fl'W um~ tlfl 1li'l "tl.:J 11 1fl'W UJ 1 ~ -:J! 11 'W i'l" tl.:J ~ii i'l 11'lJ rllflW'1. 'W u~ u u u 

" " .
~'W 1l1!n~111fl!Vitlfll'IJ1'W mfl'~15nml'lf '1. 'W!'IJ~51IfltlUl'W'fffl1 fI "tl.:J.wii~tl~ tlflfl'W 

I •• I • ~ • 

'I1mtl~tl~l'lJl1D.:Jlilii'l"tl.:Jl'11"HltJ fitl liitli'l1"'j]lfl111~flfl~ 11'lJ l~tlfl11 i'l"tl.:JI'lJ1W)1 liitli'l1"I'lhri 
'U 

511fl tl~ tl'W ~'lJmr ~ tlfl 11f1~ tl.:J I 'ff115.:J Irl tl i '11 ~ Hl'W U1'W 1i'l flm 1'lJ 511fl D~ tl'W~ 'lJ"VI~ tlfl 11f1" D.:J 1fI fl 
'U • 'U 

m 1'lJ lriD 1 mH'u\riI9\'1'lJ"'lf~lm~tlfl11 flmJ .:J'lf~lm Irltl~.:J'I1tJ D-:JJ l'lJ'WlPliii'l"tl-:JIWfl i 11".:JfI"D-:J111fl 
'U 

'Wm ul'i -ril'W i mytl tlfl'Vl~m~111flfl" tl.:J'lJ 1.:J 111 fl ~ tl'W 11 mtlfl" tl.:J~~ .:Jl~ tlfl 11 i'l" tl.:J'lJ N 'j] lfl i'l" tl-:J d!lI 'W 

i'l" D -:J~ II ti -:J l'IJ ~ 51lfl eJ dj eJ -:J 'W i'l ') fl'~ 'Ii ') ') lJ ') 1 'lfn'lJ 51lfleJ 11 lfl 'W 'W-:J '1. 'W 'fflrtl~'W ')~ til 'ff'IJ 'lJ'Wtl1U ~ llltJ 
q q 

'JI • 'jJ , 

l'Vl fl'1 i1 'lJ1" 'lJ Wcvm 'W m fl'~ 'Ii ') ') m 1'If i'fi''IJ ~ fI" eJ-:J.w! ~eJlJ n'lJ u11 11111 1fl'W tJ-:J !~ tlfl11 fI" eJ-:J tr'IJ'lJ li'fll'lJ" 
q q q 

lq~ 'j) ~ ~ cl ~1rI~ 0 9J Q..I ~ dQ.I 

'lJ1.:J 'j]lfl mlJ'lf,,11 ,)~'Vll'W !~ 'ff') 1-:J11 ') ~~ ,)~'lJ 1tI'W 11'W tl!fl'lJ flfl'W 1 !J ! tJ mfl" eJ.:J II" ~ 11 eJ.:J fl'W 'W l!fI'lJ ') ~'lJ1t1 
" 

6) fI"eJ.:JflUltl 

~'WJlln~'j]lfllVieJfll'IJ1'Wmfl'~'Ii ') ') m l'lfi 'W1'IJ~~tJ~51Ifltl'W'lJ~19\'1 i '11" 1UDtlfl'Vl~!" 
~51Ii)eJ'Vi lfl'lm fI" eJ-:J fl mmll'W~r'ilfl'IJ eJ.:J'lflJ'W m fl'~ 'Ii') ') m 1'lf 1'W ') l~iitr~'Wl'W~tl1J~ 'ff~ '1. 'W 'il.:J'I11~ 

'U q 

" . . 
lPi''Wlhn~ 'Ill fl! Vi tlfll 'IJ 1'W m fl'~ 'Ii ') ') m1'lf~eJ'W 'lJ'W 1'11" "-:J ~ri11 i 'Vl tll1Vl!fleJi1'lf" 
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" 8) fl"tl,nl1\9lf) ltJ~ 

~lnhn~Hl1mYltlm'IJ1'Wfl'jfYlli'j'jlJ'j'1"ll'~1'W\9l~1'W~f)U~ntlnh91f) ltJ~ 1'11U"rlli 'Ylq] 

t11~fltl'l'l~~ ~ !!~11 'Yl m'll'W 1'11U "tJlm~'W'j f) 1'11U ""ll'~lJ1tJ 1'1 lU"~ 1~ ~ ~"~1'1lU" f)~tJl~ ~ 'lhci't11 ~fltl,r1tJ£Jtl~ 
q ~ 

.u~'Yl1~\9li'~ f)mmtJ'W~1'IJ1'Yl~-:J'lJtl~UlJJ1~i'~ 

9) fl"tl-:JU'W 

~'Wtl1In~'illf)m'IJlmlJ'iltllJ ~~11l'Wm'IJ1"f)'I1i1~ i W'IJ~t11~fltl'l'l~hfUl l'11""-:Jm'Vll~ 
'lI qJ qJ q u 

Q.I .cj ~ , rJJ jI jI ~ I rJJ d~ I '3J 0 

\91~1'Wtltlf)l'iW~!'I1'Wtl J:-ll'W'Ul'WWWW1tu 'IJl~m'W tl J:-ll'W Ul'W ~'IJ1'IJ 11 ~'11 m tu 'WfllJ 'Vl~ ~ ~ U1'W mblltJ 
u q 

Ul'W'l'l~~l'W m:l1ihtl!yJmrf).ffl~ ul'WtJlml1 fl"tl~.u'W~ ! 'Yl" 11htJ'W~1'IJ1'Yl~~'IJtl~UlJJ1'11"1~ 'I1~tllllJ 
q 

Jl\911tl tl"~tltlf)til1-Dl'W~tl'W .u~'I11~~'jlE1Qfli1U 

10) fl"tl~'l'll~m 

~'W J1~n~ 'il1f)m'IJ11~i1u t11lfltl'l'l-:J bl -:J ~11 'Wm'IJ 1" f)'Yl ~ ~ i WYI tlf)l 'IJ1'W fl 'jfY1li 'j 'jlJ'j' 1"ll' 
'lI q 'lI 'lI 

1 'Yl""~'Yll~1~~1'W -D1'WtJ 'j ~~ u1'W'l'l1~m -D1'W {1 ~'Vl tl-:J -Dl'WI'IJ 1m~ bltllU 'j tl 1 yJ'l'l~ bl ~ -D1'W\91 m~1'W 
~ q 

9J. 9J 9J., 9J 9J ~9J 9J 1 9J9Jo 9J
'\Jl'W~l'WtJl'lJ U1'W'Yl1tJ'IJ'W Ul'Wt'IJlf)Cl1tJ U1'W'Wl'l1Cl1'W1 'Ul'WQCl1~ Ul'WI'IJl 'jU"";)I'IJltl1lfltl'Yl,,;)£J£Jtl~ 

o ..:S Q,I Q.I Q.I d. 0 Q,I Q.I Q.I Q.I OJ 

mlfltlllJtl-:J \9l'j ~ ll"~tltlf)'Vl~I"tl'W~ llJ'W 'Vl mlfltl f)'W \9l~ 'il ~'Yl,,;)~\9l H 

11) fl"tl~'l'l11,,'W 

~'-!Jlln~'illf)tJ~'IJltJmmiif)if)~"l tlUtJI'lJ11~i1u1'W t111fltl~~bl ~ 1 'Yl""~'Yll~1~ ~1'W 
9J I '3J ~I 9J .d I 0 I 9J Q.I 'lI 9 IV 'jJ I .... I 'jJ iJ Q.I 9.J 

'\Jl'W'Vll1m 'Ul'Wlu'Wm 'Vl11m'jtlllfltl'Vl~bl~~1'W\9l~1'Wtltlf) Ul'W ~'W'\11~ U1'W~1'-!ul1J 1Jl'W'I11tJ'IJ'W H"1 
q q 

" (1lJ~1, 2542) ~~U 
. , , , 

1) rl'f)Eltu~li'jrufftu~1'W.yjln~'illf)1bl'iJ.yjvr~'Wlm'illf).yj~'W (Land fonns in transported 

material) tJ'j~f)tlU~1tJ 
. " 

- 'I11~'YI'i1(jH(;ldhJ'YI'jl(j (Beach and duneformation) 'V'lUtlQU~ntu"ll'lm'l~'Vl~I"I9i~ul'i 

t111fl tl 'U 'W tllJ" ~ m'Vll ~ t111fl tl ~"ll''' t111fl tl'l'l lfYl" 1 IW ~ 111 'W U'W ";) ff'W 'Vl 'j 1 my) 1~ tl" ~ 1 tJ ~ 1'W t111fl mli tl ~ 
o 9J Q.I 0 I ~ d .ti 0 

tlllfltl'W'j ~'W'j '\1lJ ~ 1'W \91~1'W tltlf)'Utl~tlllfl m tl'W'Wu "tJ U"~\91tl'Wm 'W tl'U tl~tlllfl tl"ll'~ m~ 
~ 

I tI" " ..:::::f 0 d/ ~ 0 q I 

- 'YI'jlU'tJ1'YIg:UI'lJ'tJO-J'lJv-J~g:mJ'l.J'/.J1'Y1g:UI rH'-1 (Active tidal fault of marine deposits) 

'V'lU tlelU~ntu~lJ ~-:J'Vl~m\91tl'W U'W 'U tl'l t11Ifltl'U'UellJ m ~ 'illtJtlVl'W'CJ11fl tl1:Y'lf" t11lfltl'l'l lfYl m llCl~ 111 'WU 'W ";)
~ ~ 
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. " 
tJ11\91 [HJ\91'lf1t1N-:J'Y1~trl i~!t~eJ1LflmiJtJ~ ~l'W eJlt.fltJlhfl'V'nr~ 11'W ~ -:J eJl!,fHJ1,h 1 'Y1 ~\91111Ufl~ l1dJlh'lfltl 

!rl'W ~'W l'Wifl1l1u'W l~I1J~tJ'W ~m'VH1I'W1jm~tI-:Jn-:J1 UlJlflU~1 
q • 

• J/ JI " j/ 
q '0 &4 0 I 0' 

- 'YI 'J1'U6}1J'lJl'Y1:tWlrl{J'U'lJfI.J'Uf),m:;:nf)'IJ'lJ1'Y1:twm 1 W'l:tI1l:tnf)'IJ'IJ In'if){J (Former 

IQI d -:: ~ ~ ~ 
tidalflat oJmarine deposits and brackish water deposits) tJ~tl\91111fl'Y1~1'IJ'Wl'YI~!rl'U'Wtl-:J'UtJ~\91~fltJ'W'W1 

'Y1~trll 'H JJ~'W lJl ~'\Jtl£i\91 tJ'W 'IJ'W 'U tJ-:JeJ1!.fltl'U'W tJll ,,1'1'W 1'H W11::: tJV'IJ~nru ~1'W \91~ 1'W tJ tJfl'U tJ ~ eJ1t.fl miJ tJ-:J 
~ u ~ 

. " " 
- n'J1'Uun1'wii.J'Ua.Jl1I:;:nf)w:hlhfia'IJtl.Jhrli (Flood plains oj recent river 

n I v QI ~ Q ~ & G)"... I 11] <j) d I 9" jJ ~ f

alluvium) 1J'j~fltJ'IJ~1t1~'W~'W~1l'W19f~ !'lf1Jrlfl !llHrl tJl-:J~l~l Url~'Y1~l'IJrlll !'lfUrlfl'U11 'IJ~nru~1'W 
'" q '" 

1'H W11 ~ t11 'W tl 'W 1t111t:1~ 111 fll Vi tl fl! 'U l~~ tJV\91 tJ 'W fl fl1-:J 'U tJ -:J 11-:J 'H 1~ i-:J! t~ ~1'W \91 ~ 1'W tJtJ fl'U tJ-:J eJ 1l.fl tJ iY'lf fl 
u '" 

o f <jI <lI 0 ~ jI QI O'.Q" 0 

Url ~ tJlt.fltJ'Y11ff1rl1 ~ l'W \91~ 1'W \91 fl'U tl-:JtJ1l.fltl!lltJ-:J \911'W \91~ 1'W tJtlfl'U tJ-:J tJlt.fl tJ ~ tJ'W~'IJ rltl Url~ tJ 1t.fl tJ 
'" 

<j} Q.I QI QI ~ I 0 ~ 0 0 I 

'lf~tl1~ \911'W\91~1'W\91fl'UtJ-:J11~'H 1\91\91-:JU\91tlll.fltJm~~ ~ru ~ 1 tllt.fltJ'H 11~ I!rl~tlll.fltJ'Y1~ff-:J 
q 

" " 
- ~ml1l:tWm:hU11:t~'U~.J'Ua.Jl1I:;:na'IJJUW~I1I:tna'IJri'lUllfhIW:;:H'IJ~I1~I;-.JI'Ul (High 

, <'>I I , <j) IV .::::1 i 'II 
alluvial terrace and Jan oj old alluvium and colluvium) ff1'W !'HqJl1:::tJ~'Yll-:J\911'W\91~1'W\91fl!'HtI-:J \91'Utl-:J 

11~'H 1\91 'IJ~ nru eJ11.fl tJrl1~ ~ ~ ru ~ 1 eJ11.fl tl'Vi -:J i'H WeJ 1t.fl tl'W 1'Y1 tl'W eJ1t.fltl'Ul-:J')'W ~1'W \91~ 1'W \91 fl'U tl ~ eJ1!.fl tJ 
• u 

QI dQ.l dQ QI 'jJ QI 9J 0 Q e. 

2) rlflElru::: 'fi ~ ru ffrui11'W 'Y1 Ifl\911l1fl1ff~\91 flfll-:J1l1fl1\91tJ\91'W f)1! 'W\91 \91'W (Landfonn m 

residual material) U~~fltJ'IJ~1t1 

- i'IJih ~milallN'fJ 1n n 11 n~nia'IJ '111 a n~ICJfl:t 'U'IJ~Jl 'U Trl J.J ffrN'Uf).JH'IJ 'lfil~ 
YiN,) (Dissected erosion surfaces and structural plateau occuring over various rocks) 1l~~'lJtJ~\91111 

'lf1tJ!'Ul'V1'1'11U 

c, 7j1 Q d'ddQd 
- 'UJI7fJ.! nm'Ul'11'1J1j'IJri'IJ'YIIlJ'IJ~'lJml~.J (Limestone outcrops with terra rosa) ~'IJ 

Q, QI ~I Q. ~ d 

- 'UJI7fJ.!I'UlIW:t{JI'Ul (Hill and mountain) rlflElru:::!1J'W!'W'W!'U1llrl~!'YltJfl!'UltP 111'11111 

m\91'!5'W lJlfl11 ~tl tlrl::: 35 1l~ tlVI1I hill hi 1 \91 tJhI flm-:J 'U tJ -:J 11-:J 'H 1\91 i -:JI!~ eJ l!.fl tJ 'U'W tllJ CI-:JlJl11'W ff\91 eJl!.fl tl '" . 
QI d,Q) ~Q. Q..I Q. do' 

3) rlflElru:::'fi~ruffru!lllhl'V1lfl\91111fl1ff~tJ'W'V1~tI (Landform in organic material) 

!11 hi ~ cill t11 hi {j -:J 'H~ tl ~ ~ iJ fl1 H'I'::: ffll 'U tl ~ 1 ff\915'W 'Y1~V 'W'lJ11l'W Uhi 1tJV'Yll-:Ji lei''\J tJ ~ 
q q q <u 
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1l1fHlr-l'W~li~W.1'YlfJl'lJeJ~'\.l;j~I'Ylf(1'YlfJlJ1m1~h'W 1 : 250,000 ~~11~ NC47-15 ind'~ 

'Wmf(~li~~11)1'15 (f)eJ~li1w.1'Ylm, 2519; ~hUf)li~W. f)nJ'Yl~~\W1mli~w., 2550) i~fJf)nJ'Yl~'V'ltJ1mli~ru 

~~llff~~ i 'WHJ~ 3.3 'V'l'\.rl1li~w.1'Ylmi1 hJ'lJeJ~ll'l1ci~~'W'lJ1 ntu i~ 'w)~'Wmf(jli~~ 11)1'15 'tJ~~f)tl'U~1fJ
<\J 

" 11'W~~f)eJ'W 11'Wll'tJm~~11'We)fl'W ~~U 

1) 11'W~~f)eJ'Wll~~11'Wll'tJ~ (Sedimentary and Metamorphic rocks) 

a' "" '" , " 1 ~ -::'1 ~" 1 ~ 
- flflfllfJfYlfJ'J'tJ1J (Quarternary) lJ'I51~m~lJ~~lJ1tu 1.8 m'WlJlJ111~1lJ~~f)eJ'lJ~1fJ 

~ de:: ~ ~ ~ ~ d0 

'lJ 111W'Yl11l 'W ~ ~ f) eJ'W ~ 1'W 111 ~ ~ ~ ~ f) eJ'W 'W 1'Yl ~ I~ '1-11 tl ~ ~ f)eJ 'W '151 tJ'I-1 Will ~ ~ ~ ~ f) eJ 'W ~ 'W ~ eJ'W ffllH '1-1 ~ fJ lJ 

(Beach and Delta deposits) 'tJ~~f)eJ'lJ~1fJm1~ ~'W'Yl11tJ ~'W'Yl11fJll~~ ll~~~'WmUfJ1 -ff1'1-1~'lJ'lJ1ntu~ 
c:;; Q.lO~~ ~ <j} £;::., Q

11l'W~~f)eJ'W'lJ'W~~'V'lf)m'Wl'1-11eJ~~f)eJ'W'W1'V'l1 (Alluvium deposits) 'tJ~~f)eJ'lJ~1fJf)n~ ~'W'Yl11tJ ~'W 

'Yl~lmli'J ~ ~f)~~11~~~'W'tJ'W ~f)~~ ~'WmUfJ1 rl'f)fltu~ff~'I'11fJ~'V'l'lJ~tl 'lJ111tu ~ltJ'W ~~f)eJ'W~~~f)cilJJ1 
'U 'U q q 

1l~~~~f)eJ'WI;~I'lJl (Terrace, alluvium fan and colluvium deposits) 'tJ'j~f)eJ'lJ~lfJm1~ 'Yl~ltJ 'Yl~lmltJ~ 

- flflfYI fJft~f(J1 (Tertiary) rl'f)fltu~i11 'tJi'W 11'WI'YleJfl;fJ~'tJ ~~ f)eJ'lJ~1fJ11'W ~ 'W m'W 

11'W~'W~l'W~iJ9flf)~f)~h'lJnvf ~'WlJ1f~ 11'W'Yl~ltJ 11'W'Vl~ltJlli'J~ 11'W'tJ'W ItJ'Wi'W~'Wcil'W11'W cil'W11'Wll~~ 
<\J 

"" "" iii <> II]~ ''''' "i .1 ~ 
- flflfl'JfYlICJf{jmUl~ m'JtW(J'(J'fl (Cretaceous-Triassic) ~~IIf)'I-1'W'lj~ ~ml'15 lJ'j~f)eJ'lJ~1tJ 

11'W'Yl'j ltJ 11 'W 'Yl'j ltJlltJ~ 1l~~11'W~'W~ 1'W ~Jlm~llf)lJll~~G~ ~Jl~l~ 11'W'Yl'jltJ'tJ'W m 1~lJ'W 11'W f)n~ 

lJ'WIW~11'W'tJ'W'tJ'W i~h 1lJ~ iJi'WlQfJ~'j~~'lJ 1l~~'jtltJi'1fl~'W llCl~11'Wm1~lJ'W'jeJ~~1'W iJ'lf1~mtJ~~1l~ 
<\J ~ • 

~ -;;'1 ~ 
65-141 m'WlJlJlllCl1 

if d ~ .:::to .... 1 lI] ~ , l Q d ~Q.I 

- flfllWfJ'Jm{j'tJml~fl1'J1JfJ'tJI yy f)'J(J' (Permian-Carboniferous) ~~1lf)11'W 1fJl1'W 'j 1'15'1.p 9f ~ 

'tJ'j~f)eJ'lJ~1fJ 11'W iflCl'i.l1J'Wm1~ ~1'YllllCl~~I'Yll~lltJ'Wi'W'I-1'Wl 11'W if'lCl'WltJ'Wi'W'lJl~ 11'W'Yl'jlmltJ~~ 
" " 'ill~ 1~ llCl~ ~1'Yl111 'W 'Yl'j lfJ ~'lJ1111 ~ ~ ~'ihm ~ 11'W 'Yl ~ltJ'tJ'W m1~llCl ~11 'W ~'W ~ 1'W llCl ~'lJl~ 'lJ111tu 

'tJ 'j~ f)eJ'lJIPl1fJ11'W'tJ'W ~1'Ylle)eJ'W G~I'YllUri ItJ'Wi'W 'lJ1~ G~i'Wl1'W1lJ1f) 11'W ~ 'W ~ 1'W 11 'W 'Yl 'j lfJ 11 'W i fl Cl 'W ll~ ~ 
<\J 
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tJ 2553 

t,j~3 . 3 Ur-l'W~li <Hni'Vlfm WIl'l'Yt1~'Wl'lm1li'.i'HJ':il'15 

( l:Y1Uflli'.iru fl'.ilJ'Vl~l'l(Jlfl'.ili'.iru, 2550) 
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• A, 

ftlO frUltl 

E X PLANATION 
c.. "" __ 

tNf1~f)0 1l-«l.D; 11~u1 

Snlimlll.'r,wy I1RII Mclwnorpluc; nlcb 

11"" ... I 

il1mUI~ 1 1 1J 1~ 1 1l,~.l lJ· m'l 

·'rl :l~tI~ hl .:'l 1 iJ 11 ~ 1II,ltJWJ1'!~ I H1) (.111 l" I ~~""'ll1 1;W ;l lb !i~n ' 

, ~ 1I 1t1 J II l 'il~ IVll 

f)n~¥~J.lt1 ~ 'f1;:IfII; ~ "'ili"1ff\f!l ~~~~l~ ~ AtUt;WU:t t'i I .. ,, ;1~ 
I' .. 	 •, . 	 \"' .4 ~ , . iI' I!I""r r ~ ~ ~~?"r'lo·m.iI'II1 ! ~ ill ~"\\i1lJ'lIll~;t"yJ)11J!..i -HoJ I'; l', t'r 

" , 'II;11 n l1 ~ !f1 

"":4 Fl: r~'!III~~n ::ln 'rrr, ·lTt.liJjH~ "-l VI l li ~!:"1 1I\n npm: ~1W.;11.. 1I11 

u n 'lIU'lt'iLJ'I.nl1 l!1 

-i' 'f\!r ~Jlr(,u;l,. i1:I~J :l ~::;f1B It .lljr ~ r"l) ' ~'r m-I:!; 'fn. IUlI\l.:Jbi lHiI ~ 

, 
1t1' l V III1i:'llivII IIIIl'H 

•
hlW\ ~: (""'l nl 1"'I:"tl " ,;l~ ' 1'111 

J'][~ I ';r. 1~·Uill.J1, ,, / IlilO, I ·] 

. 
Jk 	 • 1l~1fI u i~u '.ll i"' rt:-'lIlTl " (I," ~ I Jul,u,""I ,r,1 rWt. I ~ II,',! l 'Ll t"ln t,]IH 

1..tl'l;-r"!l Il ~ ~ ~;'I'I-.n ~ Tl ioLl1i 

, "~IL'fI ~ n<T:i LkH ij ' lIm'l~II ,.ili liLt 

1 1 ,, ~rl l/ U 11Ii l"l:' l"I fl W()\..I 1l'1:' 1 ~~ i n~rltll. ll1 -	 p 

TIt 	 ; 111 "lrlll1l ] TU-:Wfl"l iL.m]Jw rll ;I!i.i}'I.fll'!j~r lin l ~l1 n;rfa l l '!PI 


.~ IU 1" IUlll'll .tt ::-i l Utl l il l 


PI' 	 1I i '11 1lt,uj l ul1l1i"l,tu~ 'i l l:.Jl t4rolm'{ t ILl-irll.l ,,:.:.iu\1I 
71 11 • 1 11/ lrtrl1l~:W'i\'j ~I 11tJ Uilildl\1 1. ... (" il!'o , J 'I !'· :r11"" • 

&'I1lil":r wl1LJ Illfu!i I llui!l.J l'1 Ilill'l".JtlV 

1 111 · , U ~lllfl~ t;l 111l1)y1 ,," nI11 11'l1 ~ l l~lIi l ~li l1 j1j~'''' l llJvrn~l'I; .n l hi 

11l1T11IOrL~·il r.. l~1in 1 IV1Ii\m ItI~;1"11t11rt· 111r...l..1 L 'irn _~ 'hJ'~1n\1 
II ~n-l.J' II1;· 1'/l fl IR' 

\'11I1I11nll 'JII ;111111 !nll'il, ., . ·1....1'-' ' 1"l.l ;( "\., ;'I 11.I 11iI ::111.. j " 1'..111 '..1 11 ' /ll , 

~'t I Jj'1 F.1.Jo Fil w., 111l~n' li 1': '1(> " ~1U)1 j;>1"1 "':' ~ l 'l OU ' I,h"l. ill""r.Irl ~ 

: ml 11.;1 llj;.lU~ II :J j . ~l il·. ll1 '.J •.Il.· .. 

~111;rl J(l 11l ~ ;: I ~ 1 1 .I"\t1 '1 lI ,i ~ 1111t1~ lUll ~k~'l\ll1~'U :-t".,d11>,111 'i ' lIih.JI II ";) J 

•
\~ 11 W I" :;rLllfl~'~ '!l I:' Ilfu t: tflilf . 1,11, 'lni'I "lI llarrJ"i ' ."';-l 11(1": -;,~ "r~ 

~I IA H -r.1 ~IW' 

~ !1'J Il ,j1~ Mulln .;in"'Jo I- '7WI! Ill rt ;-;'1"SII Jl 'il l-J. I-i; , ,l ,'i i " Iii' 111 ; II I., 111 '..1 

1I1nn tl;' 1k, ~n I-~U' IIJ iW',ll.h.JH I':"i l L,:l'.J;:: - J.1 1-1" '( 1. 'IT, '·,,IN ).;It-l-.l 

)l h' r ll :ir.1i. n r..: lin: 1n T'l 'h,t 
<tll i l" o:);'J'! ~i "1~ "l u'5 1 n "': ~r.l1 ·_. ~ II II, IU "I ~,,,"ltLr;) . 1I 1 ~t. J , lt 
"11I r.: ., ,' l r' lI :illl' ~l l ' III \ lll ;r ll.,....'ml l / L "I!}lIi~o'~,-;.', Il ,rr l lw"nur l1 ~I' ''';:' 
l,111 A -' ~'(liht')"'\1.,T~l ill ;1 'tJ 1 1'1 ~fJ' \.;t)'ojrl~7. II"' H'1 1 III" 'j},.;~ "ill. ,I"l h ;, 
iiI II ': ',,',ri 'l tilnrrrilflin,) 1 1[4,111. 11 ,·i ll ~ t:· 1 In UI~ "'hi 
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"1 d r/.Q ".1 Q.I 1rp I ~ I ..::::::! 

- Cjfl sCJfflt1(J'lJ1W:1:f/11 'Uf)'lJ1 yy f) UY (Silurian-Carboniferous) ~Uf1l1 'W l1'W 1t1mty~'U'\.ri 
." . 

11'W ~mihmrilJ'U fitl l1lJ 'lf~\91~lJ 11fl'1 qf .:Jihlm,JUI~'lb ~ f1tltJ 1 tJ~1t1 l1'W~'W~llJ l1'W'Vl'llfJ l1lJ fntl~ \91 
~ q q 

c1c::::. 1 ~ ~ Q.I d. 'jI o.:::t ~<Q,19f\91 l1lJ LrH'l'W U(l~l1'W'lf'W1'W Itl'W'lflJ'lf~I~'WU(l~lJ'ltlfJfl~ lfl.:J~1'U1'WlJ1fl lJ9f1flUf))'Vll\911(l\91 

(Graptrolites) 

- Cjflf)f)n~Jt~f{jU (Ordovician) 1~unl1lJ'l1\91~.:J(\,.:JlJ~mJru~tJ'l~fltltJ~1t111'W~lJ ~TYI1 
iI iI iI " 

IIn95lJ tJ N ~.:Jl1'U 1lJ1 fl lJIUtl~ 'U Ii1'U 95'U tJ N'1 1I'Vl 'l flIl 'I ~11 'U ~'U ~1'U ~hl1\911 (llJ 9flfllltJ'l ~1tl 'Vl tl~ 

(Brachiopods) 

2) l1W)fl-U (Igneous rocks) 

tl~'l~l1 'h~fJm'Yltl~l;d~ U(l~fJflfl11 'Yl!qffJ{'f' lJil.:Jtl1fJtJ'l ~mru 65 r;11'UUlJ1Ur;11 ~mJru~ 
"U q q q 

~ 1~ 1.1 'j) "" 1 ., 1 .. "" ., 1" Q ~ 0' .. QQ Q "" 

'Vl1 lJlJ'l~fltltJWJtll1'U 'lJ Itl 'Yl\91-lJ(\' Ifl 1\91Uf))'U\91l1'UUf))'U\91!'Wtl~tlfll1WJtl'l'WltJ(l'W~Ufl'l'W\91 1I(l~ 

11 'U!'Vl flm hWl 

~1fl!IH'U~1i'lWl'Ylt'J1tJ'l~I'Ylfl'1'YltllJ1\91'llri1'U I : 250,000 'l~11.:J NC 47-15 ('\l.:J'\11~ 

lJmfl'11i'l'llJ'l1'lf) i.:Ju(\,~.:JhJ)tJ~ 3.4 (f1tl'l1i'lW fl'llJ'Vlf'Vltllfl'l1i'lW, 2519) 'VltJill!l1ri.:J~'UtJjnru
~ 

'jJ. 'jJ I 

el'1Wtl!ijtl.:J '\l.:Jl11~'Umfl'11i'l 'llJ'l1'lf I'l.:JB~1'UtJ111ru'lflfJN.:J'Yl~!(l~ll.l \91~1lJ tltlfl~~V111 'YlfJ ~'U~rl1'l1~ 
~ 

~fl'hlru~ III 'U'Yll.:JJ 1 (\,lfJ~'U 111 'I (l.:J riV111 'Yl fJ'Yll.:JYl fl'\91 ~ 1'U tl tlfl ~'U ~rl1'l1\1~~ tl ~1 'U 1'll\91~lJ ~rilJJ1 
'" '" q

iI 'jJ I 11 

'm'l tl~ 'Vi l\91~!m 1\91 fJlJfl ~ tl.:J'Vi 1'Vl ~!11 'U 'Yl N 11111 ~fl'llB.:J~'W Vi rll1111NI'l1U'W 1\91 ~ 1'U \91 fl! ~ fJ.:J!l1 i'1 B-
q 

Q.I ..::t GljJ1 f Q. ~ X do .<::j ... 1 1,l, cio 
\91 ~ 1lJ tl tl fl! 'W~ 1\91 l1 'I H 1 'U 'Yll~ 'Ylfl'1l1 'U tl'll tl~'Vl'W 'Vl (\'1'l1 ~ U~ ~lJfl 'I tl.:J'lf~ lJ 'l ~ 'Yl1 'U H1'U 'VllJ 'Vl (\'1 'l 1 \1 

tJj !~ru\91B'U flm.:JI!~~\91B'U 'l1P1'llB.:Jlf'U ~\911lJ!I'W 1!ntltJ\91~1'W tltlfl-\91~ 1'U\91 fl 

http:1t1mty~'U'\.ri
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. ..... . 
1iI~11t11HI)tm lVlI.ll"l,~IiI;::r)OW~I!V1(JIUT1WHafJtJ tJ lfttWli ll{tlil W!IiICt1 1111 

liI~flOHlilt1rt1q1J;; Vlil~IiI~f1ttlJ,1I J!1J IQflfl1t)1,liIt)TI.J)1 

Q Q 'I - Q Q Q -~ 'J ' " " Q d
lWI1J)U mJA1ttlil ''II1iI tHJmlfl nl!/Ilthlll'fil ,illill:ji1!!fllJ!lJ'j(J\I-OO'Hlill l 1JIJII. 

tl1l!!f)'niIilQflfl111i1!lIU(J 

Nt. Q QJ <:' 0 QJ .::.. ,,'''. .- I>l MImI!cl'HYll1 ':i'IJ ~\l1(1'111 fl ':i nl!'lI ':i llJfl elllfHJllieJ.:J ~.:J111~'UmfYj1i':i':ilJ':il'lf-
U2553 ( rll'l1fl1i':iru fl':i1JYl~l~(Jlfl':i1i':iru, 2550) 
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Q.I .c1Q " . Q.I C:t. Q~.c1 0 I 

i:'lflEJ W~'Yl1.:J li -:J W1'Yll'J1'W 'U 'Yl 'ff1-:J 1'il 'il ~ eJ~'U -:J! 1W I'l~fl eJ'U 'lf1l'J'I11~Ui:'l~I'l~ fl eJ'U ~ 'U ~ eJ'U 

'ff1lJ!'I1~l'JlJ (Beach and delta deposits) Ui:'l~'U'1nWI'l~fleJ'inJl'W1 (Alluvium deposits) !n~'1'U~f11'l1eJ 
!'Yl eJf'U 111h~fleJ'U~1l'J m 1~ 'Yl-:J 1l'J 'Yl-:J ll'JU tJ.:JUi:'l~ ~hH '11 ihrJ 1I'ltl~'Ufl1!U ~~'U'U'1nw -ff1-:J 1'il1l~OU'1 'U 

q ~ 

fl~lJl'l~fleJ'U ~nI1'11~ouliJ1~~~'W1mi'UtllJ!1J'U!1m'U 1'U~.:J]Jml'J '1 'U l'Jl'lfl10!'YleJf'U 11 ~'U!'I1U l'J1'1 'U 
q q q 

'U'1 nw ~!n~u'U'UI'l~ fleJ'U ~'U ~-:J 1'U~lJuliJ1 ri1'\...! '1 '11 uhh ~ flO'U~1l'J'Yl -:J 1l'J'U eJ.:JuliJ 1 'Yl -:J ll'JU tJ.:J ~ 'U 
q u 

!'I1Ul'J1 I I'l i:'l'U ~~lJ1~~'W 1m'ff~ 'fflJ '1 'U ~-:J1'U ~lJ~.:J!ll'U !!~.:J'ff~'fflJi11'l~fleJ'U 'UO.:J!!liJ1'U'1! 1W '1 ~lJ'1!1W 
q 

'11~ .:JeJU1.:J Ili~Ol'J!ll'\...! -:J ~'U'U ]J1i'Yl1i'Wi:'l'UeJ.:J1'l11lJi:'l1~'lf'U !!i:'l~J1N1~'U tJ~ tJ'U tJ'1.:J ~'1 '~I'l~fleJ'U '11 i:'lll'J'lfU ~ 

tJ~tJ'U fl'U rl'flEJ W~~'U ~-ff1-:J 1'il!1l'U ~-:J 1'U ~lJJ1Yi 1lJ ~.:J I'l~ fleJ'U ~'U 'U'1 nw ~!n~ 'il1fl!!liJ1~'U~.:J '1 'U q~J1 

'11 mfl I'l ~ fl eJ'U ~ ]J1'd'0 i:'l~ !fll'J~ ~ fl~~'W1m 'ff~ 'fflJ i 1eJ U1.:J ~O!~O.:J!! i:'l~ l'J11'U 1'U I~!!nl'l~ fleJ'U ~ 'U! '11 Ul'J 1 

!1l'U i'U '11 'U 1]J ff! 'Yll'l1~ eJffJ11'l1i:'l I'd'eJ i:'l~ !fll'J~]J1'l11lJ!'I1Ul'J1m fl ri1'U i mll'W lJU ~ !I'llO~ I 'WI'1 11fl]J'Yl -:J1l'J 

9J d ~ w 
uti.:J! U'U 'If'U 'Ul.:J "1 !! 'Yl -:Jfl'ffi:'l'U 

~ I <j) 'J/ I 

'If'U 'U eJ.:Jl'l~ fleJ'U 11 !n~ 'il1fl fl1-:J fl -:J ~'l'l1'U eJ'IUli'l11l!i:'l~ fl -:J ~U 'ff'l11'lfll'J N.:J 'l'l1 i 11'!n~ rl'flEJ W~ 'IJ eJ.:J 
31 j.I' I 'jJ • 

~'UI'l~fleJ'U~W'l !i'U l'l~fleJ'UI'l~~fl~lJ'I11 l'l~fleJ'U'I1l'Vn l'l~fleJ'U'lf1l'J'I11~ !!i:'l~I'l~fleJ'Ui'U11~lJ'I11.,r.:J GJ}.:J
q q 

, 'ill I • 

'U'1!1WU'I1~.:J ~'U 'il~ eJ U~1'U 'lfll'J N.:J'Yl::::! i:'ll'l ~ 1'U eJ eJ fl i1.:J u!ll 'U 'ff il1'W N.:J'Yl ~ !i:'ll'JflI911'11~Ol1 !1l'Jw:11 Shore 
~ 

d 9J' If) 'jJQ,I C:t. Q ~ , ~..!i 
line of emergence 'il1fl Beach fl'il~!'lJ1~ Young coastal plain !~-:J'UeJ'Ylli'Wi:'l'IJeJ.:J'U1'Yl~!i:'lmflfl11'U1'il~ 

d' ~d 9)1 ~ .&cld il ~ 
!-:Jl'Jfl11 Marine facies 'il1fl'U'Ufl'il~!'U1'ff Old beach 'I1-:JeJ Bar GJmu'U'Yli.:J'lJO.:J51!ileJ!lJeJ.:J 1l.:J'I11~ 

~ 

'Umfl'1li-:J-:Jm1'lf11'il~1J'U 'il1mf'UR'il~i:'l.:J~~~lJJ1.,r.:J 'I1~eJ~!1l'Jfl11 Back swamp 'il~'W'U Bar flfl!!'U1 
I 'J/ , ' 'j)


..:2 'JJ 'jJ I ~.c::! I C:t. C:t. do o~ Q.I , 


'I1'U .:J!!i:'l1'il~!'lJ1~ Old coastal plain 'ffm'W'W'U 'Yl!!'I1i:'l.:J~'U!fl~ 'il1flfll-:J'YlI'l~ flO'U 'U 1'il~m'Yl'U tllJeJ~1'l eJ'U 'U'il 

.& do I ~ .%. d I ~ d cl 91 9J I Q .::!d' 
'il.:J1 -:J l'Jfl11 Fresh water facies 'il1fl'U 'U'W'U 'Yl 'il~l'leJl'J"l 'ff.:J'U'UmeJfl!i:'l fl'U eJm'U l'ff'ffm'WillJtJ -:J ~!'Ylfl''Yl! -:J l'Jfl11 

~ ~ ~ . " .C:t. d IC!. ~ ~ .c:s 0 

Dispersing shadow 'lJeJ.:JlJ!'lJ1um'U I'l 'Yl eJ~'Ylfl'!'I1 'U Ol'leJ'\...!'U'U 'IJ eJ.:J'W'U 'Yl 'ffn 1'il 

'jJ 'jJ • I , 

~.:JtT'U ~'U11-ff1 -:J 1 'ill ~f'lJ1'l~ fleJ 'U l1!n~ 'il1fl fll -:J ~~.:J 'IJ eJ.:JtI 'U Umu 1'l'Yl1.:J~1'U Vlfl'1'l ~1'U I'l fl GJ}.:J
q . ". 

]J!d eJ.:J 1'1tJ -:J ~ fl eJ'U'I1 rl'fl AeJ U~ I'llm I'l eM !! i:'l ~!! ~!vJ i:'l ~'fftJ If !{j eJ.:J 'ill fl~ 'U 11-ff1 -:J 1 'il eJ Ulli ri 1.:J 'il1fltl 'WI'1''\...! 
~ 

'J/ 'J/ j) I 31 

n 1!U~m fl tTfl -:J ~'U'U 'Yl1.:J '111 ~.:J !1l'U 11'il1ll'J-ff1flW i 'U fll -:J n11U~'lf'U ~ 'U i 'U ~'U l1-ffl-:J 1'il 'If'U ~ 'U! 'I1U l'J1 'il~!n ~ 
u 

O1-:J 'ff~'fflJi11 'U i1.:J~J 1]J'W~.:J.:J 1'U ~l (~eJ'U 'Ii'H~.:J) 11fl 'il~]Jld Ii'll O~ I 'U vl!ll'U O.:J1'1tJ -:J~fleJ'U'I1~fl 

!~ eJ.:J 'ill fl fll-:J ~~.:J'UeJ.:JU~!VJ i:'l ~'fftJ 1 f ri1'U i'U 'Yl -:J 1l'J'il ~ 'ff~ 'fflJ i 11'U 1'U i1'1~J1]J'W rl'.:J.:J 1'U 'ff.:J tJ 1'il ~ !n~1'\...! 
q ~ 

• , 'jJ 'J/ 'J/ 'J/ 

'U'1 nw11 eJ u1 fl ~I'l ~ fl eJ'U fl'il ~ 'U li-:J -:J lJ 'lf1~1 'U 11 ~lJ'I11eU.:J 'ff1m-:J tl U tJ .:J'lf'U ~ 'U!'I1 Ul'J1eJ eJfl!ll 'U 2 'If'U AmY'\...! 
~ q 

• jI ,'J/ 'J/' • 

~ 'U!'I1 Ul'J111!n~ 'ill fl'Yll.:J'I1111 'il 'illJ'U GJ}.:J eJu&i'U fl11 !!i:'l~'lf'U ~'U!'I1U l'J1111'l fll'l ~fleJ'\...!1'U 'Yl~ !i:'lGJ}.:J eJu~ml.:J I tJ 
q ~ '" 
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" 3.3.2 1f1 'HbYh:J 'VI1.:J"Ii':i ill1'VI tIl'UtJ":I'l5'W ~hJ 

1f1 ':i -:J bY~VHl(1 ~f11':i bY~ bYlJi l'U tJ.:J ~'W! 'I1.w t/l'Vll.:J 'fi':i ill1'VI tl1~ 1fH!~'Wf1lJ fll'W bY1lJlJ~UMl-:J.. 
o Q..I ~ Q .t::::l. ~ .do 0 I Q Q 0 ~ Q.I QJ Q Q,J 

m~lI'UtJ-:J'If'W~'W\9l~f1tJ'W~'W'W'W'VI bY1n~U'I1 (1-:J~'W 1I':i!lUl tJl!f1fJ!lJtJ-:J ~-:J'I1l~'Wm fl'':i"li':i'j m1'1f (1nE!Ul~ 

" " • " I •

f11':ibY~bYlJil'UtJ-:Ji''W\9l~f1tJ'W1'Wfl'WViLY1'jl~ m~1~1l\91~f1tJ'W 1'Wfl'WViln~ \llf1f11':ibY::; bYlJil1 'W1I~nUl Vi 

!1J'W~'j 1111hrillJ~.:J 'UtJn~lIU'VI1-:JJ1'U'W 1~1~f1 i'W~'W!'I1l'hn~'I1 'W 1.u-:JlItJ f1~-:J f11'j bY~ bYlJil1'W'lfl-:J~J1 

l~ml/'W 'Vi llJ~'W ~1 'W q~JI'll mn 1'W'UUl~~\9l::;ntJ'W i'W ~'WI '11 .wtllU'W 'VI':i 1fJbY::; bYlJiltJ~1 'W U~ IlUl1 f1 rX 

Q.lQ Q~Q. "«=S,Q.I d ~.c:S & t::1 cv Q.I Q.I

\9l~ntJ'Wf1'W~'W"Ii'j'j lJ'lf1\9l I'W tJ~'W 'l1'WlJ(1 f1E!Ul~ 11]'W \9l::; f1tJ'W I'W tJ (1~ ItJt/~tl-:J (1~ltJtI~lJlf111-:J\9l1bY(1l1n'W ~ln 
I I,,'JI JI 

~ UVi 3.5 UUlI ~1(1 tJ -:J bY1lJiJ~ rl1fllli''W \9l::; f1 tJ 'W ~ 'W 'U tJ -:J fl'W Vi LY1 ':i 1 ~ 'W 1111 i''W \9l::; f1 tJ 'W ~ 'W ~h'W I'll t1i 

u'j ~ntJlIf1'lfJ ~'Wi'W 1I'W ~-:JI1J'Wi'W ~'W!'I1.w fJ1U'W ~'W ~ 1'W ~J1\9l1(1ijV'W 'VI~ wJ'\9l tlu::;U'WlJlf1 '11 'W 1':i ::;'I1':i1-:J
q 

"" dI i1 ~ 
0.20 - 0.30 IlJ \9l 'j 1l~ 'VlUi''W ~ 'WI'I1'W fJ 1 ~111 \9l1 (1 U 'WI 'VI 1II f1 11!'I1 ~ tJ -:J tl -:J ~ I'VI 1 I tf1lJ!I~ -:J ~ 

q 
~U':i::; ~bYlJ I'W tJ 

" " (1::;I~fJ~ ijf1l1lJ!'I1Ut/llJln ijf111lJ'I1'W1i-:Juvi 1.20 - 3 .20 IlJ\9l':i 11.:JiltJ~U'Wi''W~'WI'I1UfJ1U'W'VI':i1t/~-:J 
" " ~'W 'VI':i 1fJ ii~I'Vll~tJ'W!!f1lJ!:U t/l LY1'11 ~1Ii''W~'WI '11 UfJl~111\9l1 (1U 'W t'VI 1 I InlJ t'11 ~ tJ-:J~.:J ~1'VI1UnlJU~ -:J ~ 

q 
~U':i::; 

~~lJ bYllJl':itl111lJl1'If'11J'Wl\9ltl~lIl'W t!'l1 ri-:Jl1\9ltl n 'j ':i 1I1f1~ tJ.:JJ'W ~'WI~1'1f1l'lf'W 'j 1 t/(1::; I~t/~'U tJ-:Jltvi (1::;'11 (1lJ
q q q 

Q.I Q QQ.I ~ I.::::t. d(l.l d ~ ~..::S 
~1 n (1 nE! Ul::;iJ lJlh 0/ I'VIfl'1! (1::; "Ii 'j Ul bYUl ~ 1'W 'U tJ -:J U 'j nUl!! '11 (l -:J~ 'W 11" f1E! Ul~ 11] 'W 'VI ':i 111 'W 'W 'VI 

':i 1 U ri 
q 
lJ~ lJ ~-:J 'VI::; I" f1'1'W \9l ~ 1'W tJ tJ n ~'W ~"1 ~! 'VI \I 1f1!9f -:J! 'U 1'W m fl'~"Ii ':i ':i lJ':i 1'If ~l iJ'VI1~\9l::; 1'W tJ tJn~ 'W 'il~~-:J 

I ,.. I V 

'VI::; 1(1 ~111'VI fJ ~ -:J 'il ~f1" tJlIf1 "lJfl'W Vii-:Juvi v1!f1 tJ 'Vi 1fl'1 m V11f1 tJ liJ tJ -:J r111l1'! n~~nE! Ul~ 1i ':i ill ff'Ul 'in 'W 
q ~ 

Q.I 11]9.1 f <v ~ Q I ~ J & .::::::to Q,J 

'11 mfJ (1 nE! Ul~ 1~IIn 'I11~ 'VI ':i 1ml(1~ bY'W 'VI ':i 1t/ '11 ':i tJlI':i nUl "lJ'j 111'W 1'V1~ W'U 'W tl.:J !f1~ 'ill f1f11':i 'VIlItl1l'U tJ-:J 
q 

\9l~ntJ'W ffl'W hmjl1J'W\9l~ f1tJ'Wld tJ,,::;!~t/~ fl-:Jt.T'W ~'W ~'W1I1I~ nUl dl1J'W ~'W!'I1 Ut/lfrJ1m(1U'WI'Vll ~'W 

~ Q ~.dl~ c:::!~1 Q.ldcSl~cl ~ d~ e=~Q,JQ.lQI 

!'11 'W t/ 1 11(1 ~U':i IlUl 'W'W 'VI 'J lJ'If'W II Q ~ lJ 'W 1'V11lJ'U -:J 11J 'W 'VI 'J lJ \9l111 9$1 n'W 'If'1'W -:J 'VI 11 tllJ!1] 'W 'If'W "1 II (1 ~ lJ 'W 1'U-:J 

"" . 
!l'l tJ~ 'W I1J'W ~'W!'I1Ut/l'U'W i''W ~ 'W V'W 'VI1 rf 111 -:J1I~ IlUl ~ 'W 'il~!1J'W f1 ':i ~Il'l tJ-:J \I 1nbYn U'j::; f1tJlI'U tJ-:J n111~O'W 

~'W~LYnl~ffl'W1'I1t1i~'W ii ~nE!tu::;f1rX1t/'l fl'W bYm'W~'W ~11J'W ill1U~ -:JbY~lI~~lJ 1I1-:J1I~ nUl!1J'W ~'W 1 

Q.I lrt $I cI -:; (V 

bY"lIU ~n 111 ~(1 t/1-:J'W1':i 1U(1~ bYl'WU1(1lJ'WllJ'W 

~ 1 n f1 1 ':i ! 'ill ~ LY 1 'j 1 'il 'li'tJ 11.. (j 11'11 ri .:J ~ 'W 'W U i " 'W ~ 'W I'll Ut/ 1 Vi 
.rr.. U ':i ~ f1 tJ 11 f1 1 ':i 111lJ.11 'If'r11 

I " • II" 'j). 'jI 

1f11 tJ-:J'l1'W ~'W!m ii ~nE! Ul~ l-11 1Ufl-:JU ~'W i''W 1I'W!1J'W ~'W!'I1Ut/l'U'W ~'W ~ 1'W ~111\9l1" o~lJll1J'Wi'W~ 'W 

!'I1.wt/lfrJ1\9l1"iJW'Vll ij'il~'lhdh'l1~tJ-:J !1J'Wi'W~w'l1 il t/ll 'If'1 'W f11':ir111f1~tJ-:JJ'W~'W!~1 i'WI.1fllJl!1J'W 
q 
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tl..l~3 . 5 UN'WiJiJm'YiTI'1:JJiJ&lrll~1J4\'!~ ~ mn'!~'W Ul1ri'l~'W 

-ItA r-. OJ do QJ ~£,;,a" NIl~flruCVITI'l'11J1JQ~TI'l11 m J :JJ19iJ 1:JJ n 1J~nru el1!flCH:UeJ'I ~'1111~'WflJi'1'11in:JJn'lf.-..-­
11 2553 
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" v v
~'U 1'Yi {jtl1~hJW'111;'111'U!'Yl1 li 'ilfl'l.h':;; ff!!fl~'Yi~ tl~lJ 95'W 1:1fl'l11t1!iJ'W ~ 'W!'U tl'Yi tIltJ!iJ'U 'Vl 'j 1t1Utl~ ~ ~'Vl'j1t111'W. . 

• ~ sJ 11 

m 1fl m'l:;; m 'il'Y'flJ9i1fl~'l5ViJ:'nf~11'I.J t1lJ!iJ'U95'U 'l n1 tl~'U!iJ'W~'U!'YiUtl1I(1'W11'W95'W~'W v'W 'Vl1 V'I.J 1'l 'l.J1!1ru• 
1'U95'W ci1~ 1:1~'W'I.J hilllmTfl• 

~1'Yi i''I.J~'W~~1'j1'il 'I.Jl~'I.J1nru~liJ'U~ 'j l'\.J\PI:;; fltl'W rl1J111 'i:;;mJ'lJfi'1t1'I.J1!lru ~'U ~'U1lJJ1 

'1.11 nru~liJ'U~ 'j1'I.Ji;'I1'W\PI:;;~flrl1J1'j :;;i'I.J~l rl'flllW:;;liJ'W ~'j1'I.J~ V'I.J ~'Wlirl'flllru:;;!!\PIfll'i l'ln'W 111 1'lf'U 
v 

~ 'U!'Yi {j en ~ 'U':h'U 11 'U 'Vl 'j 1 tI 'Yi~ tl~ 'U ~ 1'U!'Yi {j tl111'U 'Vl 'j ltl 1!i;'I:t:'I.J1 nru (ll'U\PI:;;~f)rl nIn:;; i'I.J fl 1;'1 H 

rl' flll ru:;; 1 iJ'U ~~ tl'U tl citr~ 'il1fl~ 'j 1'I.J (ll'U\PI:;; ~fl rl1J1'i:;; i'I.J~1 !flfl 'ill f)fl1'j l1mllJ'Utl~\PI:;; fltl'U rl1 J 1 'Yi~ tl., 
(lJ d! 9J dd I ~ ~ QI ~ ~ ~ ''jJ d ~ 1 

1 \PI tl!fI (I tl'U tl 1V'VllJ!!'Yi 1;'1 'llll 'ill f)'Yi 'W \PI:t: f) tl 'U I'W tl'Yi til 'I.J ~ ~ 'W 'U I'U Ufl 'U fI tl'W 'Ill 'l 'Yi tll'I.J !1J 'U fl 'U 'j l'U U'U 'Vl 'j ltl• 
" t I " 

'Yi~ tl~ 'U ~1'U11'U ~ 'U 1'Yi {j en rl' flll ru:;; l.u tl~'U1II'i (I:t:'l.J1!1ruiJ rl'flll ru:t:Vifi ~1tlfl~ 'In'U C]J ,Ufl ~ 'ill f) 'ljfl \PI:;; flU 'W '111 

<> .d &_1 31 ~I <>
'W1 \PI:::fltl'U'l51t1'Yi1fl!!1;'I:::\PI:;;fltl'U\Pl'U~tl'W1:11lJ!'Yi{\tllJ C)j'~lJ'j:::flU'I.J~lV m1fl 'Vl'j1V 'Vl'j1t1!llJ~ 1I(I:;;\Pl'U 

!'Yi Utll li mv1'Wvflfl1tl!'Vltlf'U 11 rl' flll ru:::'U tl~~'U ~ 'il:;;!I\PIfll'i l~n'W \Pl1lJrl'flllru:::'Utl~l\P1t1~'U f1ll'W\Pl~'U1'U. . . 


'il1fl!IN'U~li'jrul~V111'j:;;!'Vlfl'i'VlVlll\PI'jlri1'W 1 : 250,000 'j:::l1~ NC 47-15 (,r~'Yilfl 

'Ufl'Jfl'1li'j'jlJ'j1'l5) i~U1:1~~l'U'j11~ 3,6 (fltl'lli'jru mlJ'Vli''Wtllfl'Jli'jru, 2519) 'W'l.J111!'Yici'l~'U'l.J1nru., 

cl1!fltl~ tl'W~'I.J (IV ,r~'Yilfl'Umfl'~ lj'j 'j lJ 'j 1<))' ~'U ~~1 'j 1'illi rl' f)ll ru:::flil11'j:;;! 'Vlfl'!~'W~ 'j l'I.Jci lJ \PI:;; fltl'U J1'W 1., .,. 
, v 

1:1rl''l.Jn'l.J!'W'UI'U1U'I.J'I.J1;'Itl'UfI~'W iJm1lJ 1:1 ~ 'il1m :;;i'I.J'I11'Vl:;; 11;'111 1'W fli;'l1~11'j :;;lllru 45 IlJ\PI 'j til~V~ 'il1fl!!N'U., 

\PI::: fl tl'W J1'W 1'1.Jl ~ ril'U Iflfll 'U tlfI. mm'Vl tlf'U 1~ 11'j:;; fltl'I.J~1V fl'J 1\Pl 'Vl 'j 1t1 'Vl 'j 1V!! tl~U(l::: ~'W!'YiUtl1 1\91 tI. 
v v , 

~'U f11!'W ~ ~ 'U 'l.J1 nru ~1'j l'il,r~ mil 'U fl ci lJ\9I::: fltl'U rl1'111 ~ 'W!'Yi it En l'U '1.11 nru itlflfl!! '1.1 'I.J \91::: fltl'W ~ 'U Vi 'j 1'I.J., . ' 

" ~ I 'JJ 

ciWUJ'I11 ril'U1mu11'j :::fltl'I.Jfi"W'Vl'j 1V'Utl'luti'l1l 'Vl 'j 1t1!1tl ~ ~'U l'Yi it til 1fI (I'U Vi rl1'11 TW~'W llll1:1::: 1:1lJ 1hi
• u 

http:I:t:'l.J1
http:1t1'I.J1
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1m 'I f11 ';j vm ::;~'UfJruj) wd'~tJ ~h_HH'l::; 

Nl1I'1.t1menft1'l1 j U~\ll (1'1'11 m 'J:iH']j'J llJf1 

\J 2553 

f110tiU IU 

~ ~t)1') In; In IqflfllfH~1011-n1 

V);:rt'J Il'lf lUll lI;I~ltl;:~ ~fliJlJfhl~tfJ)'''lliJlIl~U1J J lill\~f; 14flnloJ(~O);·I!.l1 

R~fltlll~;:: l~'nilmj I'Hl ~ ~~fH) PIli' JI1J Iqflfl.ll)l~011! I~ 

hllrtJ1U ~hJmlU!!J~ HII~\j~lIPqi1fl~!~I1iU!r 
, . 

lhrtll!lji'til nUli iil1-1.)1'{1-.1110,!i1U \.l 

h~lhl!~I .!0 nll1111fltlPlllJrn 1[J4fl'.I. 'lfq!.1UIH1IJUll~hl~oi·a 

IltJ ~ IJqflOtYi101!'1i'u \.l 

10 
I 

iI1,1tUvl'j 

http:14flnloJ(~O);�I!.l1
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. ". 
~~fH)'U tfl'ElM'U b~.:I b'lJ1 Ctlnh~f1tl'U~"W9fm'l'J1tJVlbfl~'il1f1f)1'JNvr.:l'lJtJ.:IM'WHmiA~bbt1'1' '11 t'nJ111mnJfl'W. 

" . . 
'U~ b1UH~ .:I!'lJ1 ~~f1tl'W '11 U1tJ~.:I f1~1111.:1\91111 1'l'Vl'UtlV'U'U 9f'W 'VI 'j 1tJU'W m 1~Vlbfll'l 'il1f)1'j Nvr.:l tJVfl'UVl'lJtl.:l 

OJ • OJ 

cv ~ 'jJ ~ ~ Q.I .::1 '1 y ~ d. 0 ~.Q <do QI ~ Q.I I 

~~1'U ~ f1t'iW.:I i~U(;'l~'U'j nw 1'l1'W~~1'U tltlf1 mtJ.:I ~ 'lJ tl.:l'Vl 'W 'VI ffl':i 1 '0 'Vl'U'I$'W I'l 'W!'I1 'iW111 '1 ~1UI'l 'VI 'U tl tJ 
OJ 

v V I ", 

'U'U ~~f)tl'U 'IiWU l'V'lltJflmm 'VItlf'U 1~ ~1~'U'I1U1tJ~~ f1tl'U ~'U ~1'U '1 'U.w'UVlU'J::; f) tl'U~1tJ9f'U 'VI'j 1tJVlNvr.:l. . 
'jJ "V v 

lJl'il1f)M'UHmiA~Uf1f1(;'llltlV'U'U fl'1'l 9fmll'l hh~'U9f'U ~'U b'l1'U tJ1 9f'U'VI'j1tJU'U~'U!'I1-UtJ1 9f'W~'U!'I1-U tJ1. .. . 

u~ rVl(;'l~ffU1f 1I'ltJ';'U~'Wb'l1-utJ1i.:lfftl'l';'W 'il~ff~ffll\911 'l'U'lf1.:1~J1lJml.:l.:l1'W~1 (fitl'W~1'l~'l) ';'W'VI'j ltJ 

O'l'VI'j1tJU'W ~'Wm-UtJ1'il~ff~ffll\911'1'W 'lf1.:1~JllJ'V'lrr'l'll'Ufitl'W ~l.:lU 'j.:l 'l'U'U~nw 'U~ nW~tlQ~I'l'Vll.:lJ1 

" 3 .4.2 lm.:l ff~1'l'Vll.:l'Ii'jtUl'V1tJ1'lJtl.:l9f'U~'W 

o Q.I ~ t:::. .t::\ X do,.Q.Q 0 I .Q rI Q.I Q.I Q 

(;'l11'l 'U 'lJ tl .:I '1$ 'U I'l 'W ~::; f1 tl 'W I'l 'W 'Vl 'W 'VI ff1 'j 1'il I I '11 (;'l.:l ~ 'W lJ 'j 11 W tl1 If! tl 'J tl 'W 'Vl \! (;'l tJ '0.:1 '11 1 I'l 'U 1'1 'J fl' 'j 'Ii 'j 'J 11 'j 1 '1$ 

rrf1El W~f)1'j ff~ffll\911'lJ tl.:l';'W~~ f1tl'U '1 'W~'U ~~1'j 1'il fI1~ t~11~::;f)tl'W 'l'U~'W~!fll'l'illf1f1Uff~ fflll9l1 '1 'W 

'U~ I1W~I~'U~ 'j l'UJ1'Vl 111 0.:1 ~.:II~'U 'j ~ 'U'U'VI1.:lJ1'lJ'W 11'l1~f)'U~ nw!~.:I! 'lJ 1 i'U ~ 'W!'I1-U tJ1'll '1 'Utlf1 ~.:If)1'j 
ff~fflll9l1 '1 'W'lf1.:1~Jl!VtJt1''W'Vl 111~'W ~'l 'W q~JI'll m f1 '1 'W 'lJW~~~~f)tl'U';'U ~ 'W!'I1-U tJ1U'U 'VI 'j ltJff~ ffll\911 

" . 
-ff1'U 9f'U 'VI 'j ltJVl1l 1'l'Vl'U tlV'U 'W ffl'l!fl I'l 'illf) f)1 'j Nvr.:l 'lJ tl.:l 

OJ' • 

" " . M'WumiA ~Ut1'1' '11 (;'llJll1'UT:lllfl'U 1I'ltJf)1'jm~V11'lJtl.:l'VI1nh bb(;'l~9f'W 'VI'j 1tJU'U m 11'lbfll'l 'ill f1f11 'j Nvr.:l tlV 

. "" " 
• OJ 

fl'UVl'lJ tl.:l If'W um iJ ~ ru tl~ 'U if'W lJ rrf1El W~!~'W \9l~ f1tl'W Ii'1 tl (;'l ~!BtJl'l 11.:1 I9l1 ffrr 'U fl'U 

'il1f1lU~ 3.7 U'U'U1l1(;'ltl.:lff1lliJ~ci'wr'Ui'W\9l~f)tl'W~'W'lJtl.:l~'W~tr1'j1'il 'Vl'U11 i'W\9l~f1tl'W~'U 
-ff1'W'l'l1qJU'j~f1tl'U~1tJ ~'U';'W'U'W~.:Ib~'W';'W~'W'VI'jltJ~'l'VI'j1tJ'I1tJ1'U lJfl1111'l1'U1i'lUI9l 0.50 - 3.00 111m 

11 " V I " 

9f'W-U'V'l'U'I1'U llJlf1'U~ lJru~ tl'W f1(;'ll.:l'lJtl.:lVi'WVl 'Ul.:1'U~ nw 'I1'U11l1f)f111 3 III \9l 'j ~f)(;'l '1'U b ~ 'W 9f'U ~'W!'I1-U tJ1 

~Jl~l(;'lVtl'UUf1111'VllVtl'U ItJ'Ui'W~'U~'l.ffltJ'Wl~T:l~'U '1 'Wf)1'j N~~!f1~tl.:lJ'W ~'WIN1'lJ tl.:l'l$ll'l$'U '1 'U~'U ~ 
,,'J/ • V I " 

'1 f1 t1'b~ tJ.:I 9f'U -U 'V'l 'UVl 'U~ b 1W 'lJ tl 'U ~1'U Yl fl'!'I1 i'1 mw ~ 'lJ tl 'U ~1'U Yl fl'i ~'lJtl.:l Vi'U Yi tru 1 'il lJfI 1 111'11 'W 1\91.:1 UI9l 

0.50 - 2.00 !ll~'j 'V'llJ'I1'W1~ffl'l~'lJtl'U~1'WYlfl''l~'lJtl'l~'U~~1'J1'il ~f1(;'l.:l'UltJ'U';'U'VI'j1tJ(;'l~bBtJI'lU'W~'U. 
" v v " 

m-UtJ1 9f'W-UlJfl1l11'l1'U1U'j~1l1W 0.20 - 1.50 Ill~'j ~f)(;'l.:l'U!~'W9f'W~'W!'I1-UtJ1~'l11\9l1(;'l!!f111!'Vll 'V'llJ 

c:: .Q d ~ 'jJ.<:::\ ~ <jI .Q g.J ~ e::i 0 c:J. ~ I 

bU'U 'U 'j n W b (;'l f1'l 'VI'lJ tllJ 1'l1'U 'Vlfl'!'I1 'W tl bb (;'l ~ 'lJ tl 'U 1'l1'U 'VI fl''l \9l 'lJtl '1 'V'l'W 'VI ffU 1 '0 11 1'1 1111 '11 'W l\9l.:lU~ 0.50 ­
" . 

1.20 III \9l 'J 'j tl.:l ~'U~1tJ9f'W 'VI 'j ltJU'U m 11'l 'lJ'U 11'lb~ f1 'j ltJ(;'l~bBtJl'l'lJ tl.:lUI9l(;'l~ '11 ~ 11 b'il1~U 'j 1f1{] tl~'l 'U 

fIlflN'W1f1 'lJ. 
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~'!JVi3. 7 Uf.llLiJiJmw ?!'l'jJll~ ,h~tJi''W\ll~flCl'W ~h,l !!l1 ci.:J~'\..1 

M ~ Q.I 0' 0 Q.I oC\4,,;.... .., f-jlWlillliC)lHl1'11')tJ ~\ll?!'ll1 mnH']j,)llJ fl 
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1l1fH!Vl'W~1i·H'u1'Yltlli.h~!'Ylffl'YltllJl\9l':i1~hw 1 : 250,000 ':i~11.:J NB 47-3 (,).:J'\11~ff.:j'tl(11) 

~.:j!l~~.:J'l'W':iiJ~ 3.8 (fHl.:J1i'H'u mlJ'Yl1"W1m1i':iru, 2519) 'Yl'IJ11!!'\1~.:j~'W'IJ~nUHhntl'll'~tl1~ ,).:j'\11~.. 
~ X do.<::SQ.I Q ~ d I ~ I ~ ~ Q.I ~ 

'WfI':iff':i1i':i ':ilJ'j 1'll' 'Yl'W 'Yl~ln1llJ (1flEltu~nlJ'lJ ':i~!'YlfH1J'W'Yl':i1'IJ (1lJ'W 1'Yl1lJfI.:j lJfl11lJ~ .:j1l1 m ~~'IJ'W 1'Yl~!(1.. . .. 
'I.h'Wfl(1NiJ':i~lJ1tu 5 !lJ\9I':i fl'1.:j~.:J1l1fH!Vl'W~niJiJ'j~!'Yli'l' 1Jl(9l':i1~h'W 1: 50,000 'tItl.:jmlJ!!Vl'W~'Ylln':i.. 

" j),,, I iI iI 

I ~t1i.:j mi'l 'W !'tI(9lVi'W 'Vi ~ml1f1(1tl.:j'Yi l(9l~!m ijfl (1 tl.:j'll'~ tl1~ 1'1 (1 tl.:j 1.:J!;;) t1'W~.:j! t1'W 'Yl HI11~1't11't1tl.:JIIlJ111 
'U • 

iJ1flmJ.:jltl'W'Yl NJ1'\1c)fl'tltl.:j~'W~1'\1 (1\911lJII'W 1'1.h~lJltu.yJff\9l~ 1'W tl tl fl-.yJff(9l~ 1'W(9l fl 1 '\1 (1 rh'W~1'W .yJi'I'i~ 

" . " 
c)flEl tu~ 'Yl H1i 'j ru 1'Yl t11.w'W Vi ff1 'j 11l,)~ mi'IJ~ I1tu (9l ~ fl tl 'W 111'Yl1!fl ~ i 'W t1f1 f11tl! 'VI tl f 'W 1~ 

'U • 

iJ':i~fltl'IJ~1t1 m1~ 'VI':i1t1 'Yl':i1t1utl.:j!!(1~~'WmUtl11\91f1~'Wn11iJ~~'W'\J~ntu ff1':i11l,)~tl~i'Wfl~lJ(9l~fltl'W·
• 'U • 

" 'jJ ," iI 

,,1111 ~'W mUtl1i 'W'\J~ !1tuUlfl~U'IJ'IJ(9l~fltl'W~'WVi':i1'IJ~ lJ !!lJ111 "h'W i '\1 uiiJ':i~ fltl'IJ~1t1'Yl ':i 1t1't1 tl.:j !!~111
• u 

'Yl':i1t111t1.:J ~'WmUtl1 I f1(1'W ~"lJ1~~'Yl1lJlff~fflJ 'l 'W ~':i 1'IJ ~lJ ~.:jJ'W~'W~ ffln1l i~1'\J\9I~fltl'W~!fl~ 

" " ii'

~'W 11'W 'I.h~ fltl'IJ~1t1~'W~'Wm Utl111.:Ji1mj'\J'W~'W ~'Wmu t11iJ'W 'VI ':i 1t1 I ~ t1ij~'W ~'W! '\1.u t11Vi!fl~ 111 flfll ':i 

. 'U 

" 

rl~.:jtl~n'IJVi'tltl.:jl1'W I 1'1(1 'WII(1~-H 'U 'Yl':i 1t1!11l.:j 11.:ji1':itl.:j1'IJ tl~~l'U ~1.:j ~'W ~'Wmutl1'1.h~ fl tl'\J~1md11'11 tl 


• 'U 'U 

i11 'W ~!t1'W '\1c)fl 1~ tl.:j 1l1flVl~.:j'tl tl.:j!!1 n~"fi'~iJ1f I ~ t14'W~'W!'\1.u t111l~ ~~ fflJ i1 i 'W 'lf1.:j~J1lJ'Yl c).:j .:j 1'W ~1• 
" , " I iI

~'W'Yl'j1t1~.:j'VI'j 1t1iJ'W ~'W m.u t111l~~~fflJi11 'W'lf1.:jVi111lJ'Yl c).:j.:j1'W ~tl'W ~1.:j1l ':i.:j i 'W 'IJ~!1tuVitl~~~ 'Yl1.:j111.. 

" 3.5.2 IfI':i .:J~~l.:j'Yll.:J1i 'jru1'YlV1't1tl.:j~'W~'W 

o QI ~ ~ Q X dOl ~ ~ 0 <V QJ.<::S QJ 

m~'IJ'tItl.:J'll''W~'W(9l~ fltl'W~'U'Yl'W 'Yl ffl'j 11l!!'\1 (1.:j~'W 'IJ'j ntu m!n tl'll'~tl1~ ~~ '\11~'W f1'j i'I'':i 1i':i 'j lJ':i 1'll' (1 flEltu~ 

fll'j ff~fflJl911't1tl~4'W(9l·~fltl'W i'W~'W~ffl':i 1~ fI1~ 1~11(9l~fltl'W '1 'W~'W~!fl~~lflfll'j ff~fflJ~1 '1 'W 'IJ~ nUl ~ 
!t1'W~'jl'IJJ1'Yi1lJ~~ ~~!t1'W'Yll~J111'IJ'IJ1~.:j(9l1~ i'W ~1-H'\1.u t11~'\1'W li.j~'\Jtlfl~~fll':i ff~~lJi1 'l'W~~lJJl. 
'\J.:j'\1 «~rl'W ~'W 'lf1~~J11vm\''W 'Yi1lJ~'W~'j ~'\111.:jq~Jl'\1mfl '1 'W 'tItu~~\9I~ fltl'W4'W ~'W! l'IU t11iJ'W 'VI 'j ltJ 
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- -+--1875000 

~L~fl'll.nj lH lljflfllO!YlO'Jl! l~ 

Yl2:rlfl 11Yl:: l'l'n q:uii lU il::YI~ flf) WI:1I~1111ljflfllOIYl01 \11~ 

C>. C') J:t e:. C1, c1 

tjIH)JIHIJ11 I1Hrri lUl.lJt1fl1 Jflllfl\l,".'i Il''1l tl-fll 11-1 I '1l1l<l 

hum ltJ HIHl':i ltJl!1I;jlll1~IJVlll-Jqflfl11Vl":umT 

h W~tJ{,F;lfl nuoflt t~tl1'(T-! l'lfJ'il:iJUtJ 

soC! ' ihJhU~ljflnj 'i'llJ1flfll-Jhllt1Jltlqi'l'!lIQ1.1uli-flnuo lJnhrl'(1 _ _ _ ~........-_... - . ...., 

'" .1 <... '" '" 
111-1 l,llJljflOf:l1 !1'11!MIJ 

ih JJ!fl TIJYIt!fl A1\W1ftl a 

(.• 1 IIIIIIIIIIIIIIIIIIIIII~;;;;~'~-1IIIIIIIIII1IIIIIIIIII1IIIIIIIIII1IIIIIIIIII~j(tL j 

;llQIIiWi 

ltl~J.8 llf-j'W~li'JtUl'1Vl'U~ nrull'l1~~~'W 

thlm)9l':;;1)1~ 1i~'l11~'Wm1'l'~Ii ~ 'Jml9l' 

( rll'Wflli'JtU flJlJ'Vli''WVlflJIi'JtU, 2550) 

..ItA ~ Q.I if 0 Q.I =.", .-­ f-j iWlilWCYHn'1 ~ 'U ~ \Plt\'1'l1 flJ~ lJ19l' ~ llJfl 

TI 2553 
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. . 
)DViJ .9 !l~'\.J.fliJfI1'VHnlJiJ~cl1~'lJi'W~ ::; flV'\.J~'\.J u'l1ci~~'\.J...- .. 

-=- tv <10 QI C!o 

~"I'li1 illCVl ff1'11)'IJ Ql'lff1'11 m) lJl'Ii) llJ fl 

11 2553 
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'" ''1 ~ 9 ~ ~ Q, x..c::::t. iJ Q.I d ~ cSQ Q. d 

ff::; ffJJ\9I1B~ UU'l nill Atl i:I\9I::; tlBU fl 'IHl U ll'l'lJJ9$l\91 ~U B\9I U tfu m'l tlEJ W::; ~1Ju \91::; tltlU~'W tl i:I::; ~tl tI\9I tl'1 

i:I::;~~tI~nJ1m1-:]19l1 ff~U flU 

111tlltJ~ 3.9 ttUU~li:ltl'1fflJJiJ~rll~uiu\9I::;tlmJ~'W'IItl'1~'W~rll'l111 'VlUl1 i'W\9I::;tltlU~'W 
b'YJ'W t l1 illtJ'l ::;tltlU~1t1 ~'Wi'Wu'W~'1!'tl'Wi'W~'W ~ 1'WtJ'W~'Wmtjtl1 iJ~'W'Yr~ tll\9ltlbY '1 l1 'W l~'1ll~ 0.20 ­

" • QJ 

0.50 ~JJm lI\9111ui'W~'Wmtjtl1 ~ti'rlll1i'U~U'W l\9ltl~U t'Wm'l Hft\9l~fliB'1,1'W~'W~rn9$JJ9$'W iJWJlJJl1'W 1 
q • 

" " tJ'l::;mill 0.50-3.00 ~JJ\9I'l 1.h::; tltlU~1t1i'W ~ 'Wm tjtl1~'\..il\9llm;tl'I..!HtlJJ!'VI111\9ltJ 'l::; ~~JJm~ tl'111 '119l1mi 
q QJ 

U 'W bY~ ~tJ~ tI'W t U 'W ~ 'W ~ l1 tj tl1~J1\911 i:ltJ 'W t'VI 1~ '1 ~~ 'VI 1 ~rl tl ~ tl i:I '1 i U 1~ tl11'119l1tlVUU iu~UIl1 tj!'J 1U U. '" 
d d ~ ~ ~ 9J Q Q.I ~ ~ d 0 Q.I 

'VI'll tI"'::; Wtl~ ff'\..J1\9ll i:I U tlJJl 'Vl1 9$U 'W 'VlU'VI N~1U'II tl U'VI 1'1 'VIfY\9I::; 1'W \91 tl'll tl '1U 'l nw'VlU 'VI ff1'l111 'l tl'1'l U 

" ' ~1t1iu ~Ul '11 tj rnYiiJlfYEJ l1 'W 'VI'll tluti'1 ~~1'1tttllJ U~'1 'll tI"'::; ~~ tI~'II tl '1tt~ i:I::;l1 ~lJ ~11 1::; tJ 'lltl{] tlQt U 

fllflHU1tl fl. 

~1l1 ci '1~ 'W rll'l111 'VlU 11lfu ~ rl1l111J'1l1JJ~ ll~ tlvt 'W U~ 11 ill \91::; tltluJl'Vll iJ tll tit 'W tlflfl1tll 'VI tl f 'W 1~ 
'" q • 

" " tJ'l::;tltlU~1t1i'W~u~l1 tjtl1 ~'W mtjtl1tJU'VI'l1!'J ~U~1uuu~'Wmtjtl1 lli:l::;iu ~u 'VI'llt1tJU m 1~ 11'119l1 
, )I. • iJ , 

ff~U flU 11'119l111~ llu l1 'W \91::; tl tlU NvT'1 tl VtluYi !'JtlllUYtU Yi rll'l111U~ ~ 1 ill tJ1lil B ~ tlU YlU i:I rJ c]} '1vt'W Yi 
• QJ QJ 

rl1l111 bYJ'W t l1illll~mJu~ ~ 1W~~ tltl'W \91~vTtlciJJJ1 \91::; tltl'W~;'1I'lll 'VlUl1'WttmiJ \91 m B'1 i'U Bcin1tl'1ciN 
u .:u q q q" 

" " ,
l\91tl~'W fh~iJ~~'W u~ ~1W rll'l111 ll~tlvl 'W tlciJJ(91~tltl'W rl 11..1 1 ~'Wll1tj tl1 t'Wu~ nwtj ~n~mJU(91::;tlB'W~'W Yi 

• QJ • 

31 " , 'jJ 

'lluciJJll~'\..h bh'W t l1illtJ 'l ~tltlU~1t1'V1'l1t1'11tl'1 u~U1 'VI'llt1lt ti'1 ~'Wll1tj rn 1fl mJ Yi rl1U1vT~'Vl1JJlbY~ fflJ. " 

t'W~'llucilJ i'W~'Wll1tjtlTU'1Utlfl~'1tl1'lff::;ffJJI9l1 t 'W'lh-1~Jllcimr'U 'Vi 1JJlf'U ~t 'U f"l~J1l1 mfl t 'W'IIw::;~
• "I '" 

" " ' 
(91::;tltl'Wi'W~'WmtjtntJ'W 'VI'll!'Jff~ ffJJI9l1tlVt 'W U~nwt m1(91 ~ tltl'W fl'W ~u ll'l'llJ9$l~ bYJU i'W 'VI'llt1Yitl~1'1U 

QJ 

" " tlvu'W ff~ln~111tltl1'lNvT'1'IItl'1l1Ullm iJ(91tt~1 i l1 i:lJJlI'1UflJJtl'W l~tltl1'l m::;'Yll'11tl-1'V11-1tJ1 1l",~i'W 'VI'l1t1 
QJ' • 

C) Q.I I Q.I d Q Q 0 G) gJlfJ 'jJ ~ C) c:! Q.I d ~.::s & 

tJu m 1~!tl~ 11 1tl f1l'l N'Vl '1tl tltlU'VI'II tl'1l1 'W 11m 'W\9I 'VI1 Al1 ! ~ ~ 'W tl~ 'W JJ '" tlEJ w::; ~11 'W (91::; tl tl'W I U tl "'::; ltl tI~ tl'1. '" 
i:I::; ~~tI~JJ lfl~-111-119l1ff~Utl'W ~1l1i'u~ll1ci'1~'WU~11ill ~~1l111 UNU~nw OIU'W~'llU(91::; fltl'W cllJ1 

tJ'l::; fltlU~1t1U~ 11W ir'W~'W~JJJ1 U~ ~ 1W~IU'W ~'llU'" 1'W(91~vTf)cl1Jl'l::;~U~l ~tlEJW::;IU'W~'llUi~!'JU 
~'W iJ ~tlEJ W::; ll(91tl~l'1 tl'W i tJ 1'lf'W ~umtjtl1 ~'W ~ 1'W tJu 'VI'l1t1l1~tl~'W~1'\..Jll1tjtllU'W 'VI'll!'JllCl::; U~nw mu 

(91::;vTf) cl1 J 1'l::; i Uf) Cl1'1 ~tlEJ W::; Itl 'U ~ ~·tl'W tl vtf~ 11 1tl~ 'llU Cll'W (91::;vTtl rllJ1'l ::;~U~11n~ 111tl f) l'lI'1U tl JJ 
QJ 

j.I jJ 'jJ jJI, 
o 0 ~ Q.I .ci 9J dd. I .-:::. ~ Q.I Q.I ~ C) I 'jJ 

'II tl'1l9l::; tltl'W "'1'U 1'11'l tlll9lmfl'" tl'W tl1t1'V1 JJU '11 Cl-1lJ 1111 tl '11 U(91::; tltl'U ~ 'W tl'l1 tl1U I9l '1 'W 'W ~U tl~ 'U fltl'U'II1'1'I1 tl1U. 
Itl'U~'U ~ lUtJu 'VI 'l1t1'11~ f)~'U ~ l'UtJU ~umtj til ~tlEJ W::;'II tl '1 ~ 'U 011::; ~119l f)~ 1'1 fl'U 19l1lJ ~tlll W::;'II tl '11(91 tJlVi'U 

fh~iJl9l~utull~Cl::;u~nw IUuIVi'u 

http:0.50-3.00
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. 

q 

lJ'YI'YI 4 

" fl1:i -ffn 111m lJ 1W~'Ul'Hurnl\9l (1 ~U 1 ~'Vi'lf11:i -ffl:i 111UUU,J'U:i ltm::;t~tI~m'\::;'ff'l1'U 'ff'U'U f11H11 
q q 

m1J1WH11ri\l~'U l\91(1~U \9l fl~~l1'U~f1'hllll :iUn'V1tJlll'Hri\l~'U 1 ~tlf11:i t111::;-ffn 1'il~mn 1 flH 'ff~1\l'tl~\l 
" 

q 

'" , " 
'If'U ~'U m:i 'ff::; t1'lJi1't1 ~\l ~ 'U m ij tl1 m:i ~111'U mh::; Ifl 'vui'1 ~~ 'U fll:i 'il~ 'Vi' 1H~'U Vi It t1'~\lltl'l ri \lVii\l1! fl::; 

'tIm.H'tI~'tI ~\l~'U l'H Utl1~1i1 'U fl1:i ~'U 1 '11 ~~\9lrlWC¥l'~'UINl f11'U 1WmlJ 1W -ff1 1 tl \l'tl ~\l ~'U 111 Utl11\9l tl~U 
~ q 

1 'Um:i-ffl11'iltT'U 1~'Vi'lm1 -ffl:i 1'ilU111W~11I'U Itl'I ri\l~'U l\9l(1~ul~lJ~H/l'Uif'il'il,y'Uufl::;lIl1 ri\ll mj~hi 
q q 

" f11~TIUltl11 fllJl 'ill::;-ffl1 1111'UfllflN'U 1f1 fHl Nflf111 -ffl1 111ii~\lu 
q 

1l'H ri\l11\9l(1m1lJ~'U1~1,jl'Uff1fllUl\l'l1 ~lUfl'l11fl'W'U elllflmlJtl\l 'il\l111~'UfIJ i'f11l 111JJ1'lf 
~ .. 

" i\l~ V'Vll\lYli'f1 '1'Y'w ~'tI tl\l el11fl tJllJ ~ \l 1 ~ tI~ V11l\l 'ill fl elltfl tJllJ tl\l'l1 1 ::;mw 15 nl fl tlJ\9l 1 flU'Vi'l 
~ .. 

I 31 'JJ ,,, " I 

IfI~tl\ltr'U~'UtN1hj'w'UVi~lUfl'l11fl'W'U'I1''Uiifl11'Vi'11J1111'U1::;l'J::;l1mfll1 20 t11~l'Jii'Vi\lNN~\9lViI1l'UfI'U1 'U.. .. 
<j}.Q. <j} d Q.I Q.I ~ I Q.I Q.I.:::1 ~.:do I Q 

'Vl tl \l (1 'U Hfl::; tl1l'J (1 'U i 1 'U 1Jl111 f11l \l 111~ ~ 14 1'lf'U 11 \l111~ 1 l'lf'lP 'ill fl f11 1 fl \l 'W 'U 'Vl t1'1 n'il'W U 11 fll:i ~fl \9l 

tflitl\l~'U~'Ut~1!!fl::;Uill'U~lUfl'l11f1'W'U~vi'U~'U~11:W~ 1,5,6 Ufl::; 10 ~\lii~1'U1'U:i1lJ1f\li'Ufll1 60 
~ <u ~ <u 

1 H \l1'U 1 ~ l'Jiifl1 1 N~\9l1J1f1~ t1'~ 1 'U 11:W~ 10 fl1 1 ~~\9lIfli ~\l~'U ~'Ut~lHfl::; U;T 11I'U f1l'i ~~\9l i 'U ~f1'l:lW::;
q .. ~ 

". , 
-n\l 1'U -vrtl\l ~'UIW::;'Utlf1-vrtl\l~'U 1 1lJ~\lH1 \l \l1'U ~1\l~11 l~tlii ~1'U1'UH1 \l\l1'U 1 'U!!~ fl::;fl~11~ ~'U -ffll1 ~u 

~~\9llflitl\l~'U~'UI~l'lh::;1J1W 2 - 5 fI'U ri1'Um1~~\9lU~'l11::;1JlW 8 -IS fI'U ~~\9lrlWC¥l'~N~\9l 
, " , 

IfI~~\lif'U~'UIN1 l~uri m::;m\lDflfl m::;m\lU'tI1'U cM,:jfh~\lm1 N~~ 'l'UU~fl::; 1 J\l\l1'UD:i::;lJ1W 1,500­.. 
3,500 ~'U~m$itl'U ri1'Ufl1:i'Vi'lU5l1~uri U5l4 J, U5l8 J IW::;Ui1'lfl iinl~\lm1N~\9l1'U!I~fl::;h\l\l1'U 
'l11::;1J1W 100,000 ·· 250,000 ;'U~m$i~'U i1~V1\l11f11N~\9lrlWC¥l' 1~!lri m::;m\l 'tI'UWI 8 if1 11f11 12 ­

" " 
IS Ul'Vlm::;m\l 'tI'U1~ 15 U111f11 30 - 35 Ul'Vlm::;m\lH'tI1'U 'tI'U1~ 6 U111f11 10 - 12 Ul'VlfJ5l 4 J 

~ ~ ~ 

'tI'U1~ 11'U1 6 CJflJ . f11N 7 CJflJ . tIl1 17 CJflJ. 11m 1 Ul'Vl tl5l 8 J 'tI'Ul~ l1'Ul 6 CJflJ. f111\l 13 CJflJ. tl11 25 

CJflJ. 11m 3 Ul'Vl 11Im]'U 
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f) TH..j~mfl~ eJ\I~'U ~'U u·n ~'Ul l1'Wrr:l'J(91t1 ~ 'U~eJ'illf)N~ 'lIf1~'U'lJ1'l11V ~ \I'\..J1:1J 1 'ill tl!m ri \I~'U. '" . 
i'U~'U~l91lmrvhfn?l1 Uri::; I91l'U rI IlJflrll'U t111fleJYllfnm ')\I'VI1f1'Ufl')ff11i'J'nn1'l1 'J1ml1'J::;lllill 500 ­

, 'j) d" f-! 'I 'j)"" • I 'j) , ~I "" )f 'j) 0 ,

800 'Ul'VI(91eJ'JtI'VIf)rleJ lJ1J'Jlllillf)1'J ~'l1f1'U1J'J~lllill 20 - 30 'JtI'VIf)rleJ(91eJ1J f1'U'VI'J1t1CMeJ'il1f1'J1'U'il1'VI'U1V 

1ff~rimr~1\1 l'U'J1ml1'J::;lllill 1,000 - 1,500 'Ul'VI ~eJ'JtI'VIf)~eJ ri'1'Uf)1'JV-I~(91B~~'U1(91Q~'U ~tJ'illf)~~ 
. " ,

'lIf1~'Ulll'lllt1 ~\l1l1111 'illf1U'VIri\l~'U1'U~'U.yj~1'U rlYl1fflm UrI::;~l'Uri1lJ fl rll'U t11!fleJYl 1ff1m HrI~~ l'U rI• 
Yl11~ rhlflmijeJ\I,)\I'l11f1'Umff11i'J)"lJ'Jl"lf )"lml1'J::;lllill 500 - 800 'Ul'VI~tJ'JtI'l1f)~tJ if1t1iimlllillf)1'J 

'I 'j)"" " I 'j) '~I "" )f • ... II Ii.I
~"lf~'U1J'J~lllill 500 -1,900 'JtI'l1f1r1eJ(91tJ1J f1'U'VI'Jltl9feJ'il1f)'UeJ'VI'J1V'VI1 'L 'U')lm1J')::;lJ1ill 400 -700 

'Ul'VI ~tJ'J t1'V1f1~eJ II 'VI ri\l~'U !'V/utl1~H" 'U f)1') Y1l1fl~ eJ\I~'U ~ 'U1V-l1-U 'il 'il U'U ri'1'U t 'VI ill~eJ~'U 1(91 tl~ 'Ulll'illf1 
• u • 

jJ jJ, I • , 

rI f1fi'1 ii 'V1\lfl'U i 'U ~'U -vi Uri::; ri' \11115\1,)\1 'VI 1 f1 ~ 'U ~ \I ri' 1'U t 'l1 ill eJ ui 'U fllfl 1I'i' 1 ~uri m d'i ')::; 'U eJ \I lHn (91
cu u cu cu 

~,)l'hl~ftilU (91f\l oW'Vl'l,:j tI~m ff\l'llmUrl~,),:j'VI1f1"l1lJ~,) 111'U1'i''U i\ldrll~,:jf)1,)V-I~(9111rl::;f)1')1i'1'V1'\..htl 
• y 'jJ I I 

lfl1eJ,:j-U'U~'U1V-llU'Ulhh\l-viV-l~(911u'V1'UfieJ 'lf1\11~eJ'U ll'Ul1fllJ _. 'VH1'hlfllfl1J u('I::;'lf1\1.yj(91mf1"lf::;('IeJ~hfieJ 
" ,

'lfl\l!~eJ'U lJtl'U1t1'U - ~,:j'l11fllJ ri'1'Uf)1,)V-I~(91B~U'Uii'lf1\1-viV-l~(91hJ'V1'UfieJ 'lf1\1!~tJ'U (91mfllJ -- lJm1flll 
q 0.:.1 q 

I .ci OJ.-.s , ~ '9J' Q ~ X ..:::! 
lm::;'l11\1'V1(91?l1f1"lf::;"eJ(911fleJ 'l11\11f1eJ'U !lJ'hlltl'U - ~q'hl fllfl lJ ~ f11~ 'UU ('I::; ~f1f1 eJ V'lItJ\lU'l1 ('I \I V-I"(91fl eJ~ 'U 'VI 

" 19l,:jeJulll 1 f1('1 'ill f1"lflJ"lf'U!ijeJ,:j ff~f11f)~ eJ f)1') !~'U 'VI 1\1 !m~'lI 'U ri' \I ~'U fi'1f1 rill N V-I~(91 ri'1'U t'VI ill ii'fl11ll~ ~eJlJ cu q . q cu u 

i\l'mi1'U!'fl~eJ\I,)'m !m~!1'U ('I\I'VI'U -Uru'VI1U"~ 'fl11lJ I'i'eJ,:jf)1,) 'lI eJ,:j NV-I~(91fitJl'i'tJ\lf)1') i,rii f)1') -ffl,) 1'il !i'l1 ri \I 
• u '" 

• , y . 

~'UUrI~(91 ') 1'ilffeJ'lJfflJ1~~'U !~eJ,) eJ\lf'lJ f)1'J V-I~(91 !'fl1 eJ\I-U'U ~'U !V-Il !m~f)1') V-I~ (91 B\l" 'lI eJ ,:j'lflJ'lf'U I'i'tJ,:j f1 1)" fll'J ., . 
oW\9lJ 'U 1 f1 ') ~ 'lJ 1 'U f1 1 ') ! V-Il B~ 1~ eJ ('I f111~ lJ 1 ill f11 ') t ~1l 'U I'i' eJ \I f1 1)" oW\9lJ 'U 1 ') 11 U'lJ 'lJ V-I ~ (91 rl'ill en! ~ eJ! vt lJ 

~ '" 

o ~ Q ~ dOl':::' Q 'jJ 9Ji 
'illf1f)1')!'il1~ffn1'ilU'lJ'U'lI'U 'J lt1('1 ~!eJ tlf1 'U~'U'VIffl)" 1 'il U'VI ('I,:j f1'U 'lJ,)! 1 ill 'lJ 1'U 11 ') ~(91'lf1,:j (91 f1 

'" 
191 l'U ('I 1 'VI V1J1 t11!fWYl lffl m ,),:j'VI 1f1'U fl') ff11i ') ') lJ ') 1'l1 1f1 VTh f)1 ') rll 'l1 'U ~ ~'U ~ 11 'J ~ 1J1 ill \-2 (911') 1 \I 

nl"!lJ(91') 1'U'lJ~ nill ~-U1'il~~'Uf)1'J ff~ fflJI911'l1tJ\li'U~'Ul'VIu tl1~ ffllll)" m.ll111' ~1 'Ufll'J ~'U ')111~ i 'U 

. " " '" 
eJ(91 {l' 1'VI m)" lJ!'fl1 eJ \I -U'U ~'U !V-Il Y11 fll'J! 'ill::; -ff1 ') 1 'ilU 'U 'U.u'U ') 1tI ('I::;!Vtlf1 i f1 tI i ~ff11'U! 'ill ~ ~ 'U U'lJ 'U'l1lJ'U. . 

~1t1ijeJ (Hand auger) 'J~tI~,)::;'VI11\1~f1(91'J1'ilffeJ'lJM1,:jn'U11,)~lllill 100 - 200 !lJ(91'J (911lJfl11lJmlJ1~fflJ 

'lI eJ\I~'U ~U 'VI ri\l ~'U ~,:j 'Ul\l 'U~ nill iifl 11lJ ffcl'U GJf'UctieJ'UU(91 f1~ 1,:j n'U 111(911lJ ff fll~~'U ~'U eJ\I 11 'VI ri\l~ 'U 
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flwih.!f11'H~1~-ffl'l1~ i~tll~lfl~fJ'H)l'W~lYinfl~lf)f1lJl-vlmJ Global positioning system (GPS) ItI'W 

Ifl~ fJ-:l1ifJ t 'W f11 '} 11-:111 'W 1-ff1,} 1~ IW::; rl ny'W ~ ~~\91'l 1~ ~fJ'lJll~ n::; 'IJ11 1 ill 'l1 mJl ~ 1::; -ffl'l1 f 'lJ1I 'l1 ci-:l~ 'W. . 
, v 

'l1~ ~ 1J'W ~ 1f) f11 '} I~ 1::; -ffl'l 1il 'fl-:lll~~ -:I 1'W nJ-vl 4 . 1 '\J fJ'lJl '\J 191 lin::; m::; il1tJ~111 'l1,j -:I ~~ Iil1~ -ff1,} 1 ill! 'IJ'IJ~\'!. .
1" 

~ 

tI V 

'} ltln::;latl~ ~t.j'Vi-ff1,} 1il 'U1 11ill ili~flll'U 'W f11'} Iil1~ -ffl,} 1 ~ 'I'i-:l 'l1:JJ~ 31 'l1 n:JJIil1~ \911:JJII'W l-ff1,} 1il i1rl'Vll-:l. 
l'l1'UfJ-tl'1\\'l'W 1'W 5 II'W 1 II~n::;II'W1'111-:1nt..!lh::;:JJlill 3001:JJ191,) i~tlii ~~Iill::; IO'IJ'fl1mhulltl1t..!1!t..! I'll 1-:1. 

" , 
n'\.ah::;:JJlill 200 1:JJ\91'} ft~ltI'W~'W-vlI'll1::;-ffl,}lillh~:JJlill 1,01911 'l1~mh::;:JJlill 1.63 1911,}l-:1nim:JJ\91') 

1t..! 'lJ1nill ~'W~rll'l1'Wfi I~ fJ-:l1)1f)~t..!~ii'\J'Wlf11lil'viln'W \911:JJ~f)Elill::;l'l 1-:1 1i'} ill ffill ..~1'W1l'ltlllln::;mJ. ~'} ')fl 

1'W fllfl ~'W l:JJth ~f)fJ'IJ~lt1 ~.f)WI~'W~ f11'} 1~lh~ itl'lftf~'W~'\JfJ-:I'lf:JJ'lft..!1'W'\JW~lllf)1)-ffl,} 11) 'Yll1 'l1'• 
I t 1 0 liJ ' , Q.J Gt I ~ d. 

'}::;tI~'l11-:1'\J fJ-:llll91n::;'l1n:JJlill::;l!n~'} ~'l1 11-:111'W 11~1::;~1,) lil !:JJIl'llf)'W ! 'WlI\91n::;l'It..!l'l. 
tI 

'W fJ f)ill f)il 'Vllf) 1) ftf)Ell ~:JJ1J~l'l1-:1 f11 tlflll'1 'l1~ fJ ffill~ 1'W 1l'l til 'U tJ-:I ~ 'W 'IJ 1-:I1h::; f11 '} 1 t..! 

fllfl~'W1:JJ '~llfi IdfJ~'W ~~'W i'W~t..!~iif)l'l~~~:JJ~t..!l'l'Y'wtld~l~lt..!f11'}'Vlllfl~fJ-:I,1'W~t..!INl lin::; ,}::;'fl'IJ 

• • j.I " 

l'l1 il tlT)\91 tl ~ 'IJ -vl1 ~'Vl11fl~ fJ-:I 'l1'W ~'W IN lii 1~ f11 '} 11 '} ~ lil 'W I! n ~fll 'W 1 ill i ~ tI'Vl 1f1l ') fllt..! 1illml'Il~ 'I1'W ~ 'W• 
1'l1 il tI 1~iiflillflll'l'l1~ tJ~ tI'W.u'l-:1iiflillflll'l IIn~ Itlt..! 'l1 n:JJI~1::;~1 f) ~n'W il'W,j 1 il::;ii fff) tlflll'1 'U fJ -:I f) 1'} I tI 'W i'W. . . 
~'Wl'l1il tll~iJfl 11:JJ~fJl~ fJ-:lltI'W i'W I~ tl1n'W ffl:JJl '} ml11111 ~1 'W f11'} ~'W 

~
'} 11 1~ 'W f) l'l 'Vlllfl~ tI-:lJt..! ~'WINl 

~1:JJl\91,}~1'Wfl11:JJci1-:1~1Il'11~'UfJ-:lfJ'4fllfl~'WI,\'j'Wtl1'Uill::;llItlf) (IB'U , 2542; Soil Survey Division Staff, 

1993) 1~lh::;lilt..!ill:JJlill~'Wl'l1iltl11I91tl~'IJ. 
" " Nnf11 '} 11 '}~ lil 'W ill:JJl ill ~ 'W 1\91 tl ~ 'IJ'IJ fJ -:I \91::; f) fJ 'W ~'W 'I1'W ~ 1-:1'1 i fI tlf11 '} I~ 1~ -ffl,} 1illl'IJ'IJ']'W• 

'} ltln~ latl~~1t1 ~i1'WIill::;~'WII'IJ'IJ'l1:JJ'W~1 tliJ tJl'I lJ'J 1 i'W ~'WJ'W ItI'W ~'W 1'l1 il tl1 ~J1\911 n11'WIl'llG-:I ~1l'l1. 
" v

'UfJ-:I'I1'W~'Wl'l1iltl1,}::;'l1iN 1.20-3 .20 1:JJ\91'} 111:JJlill~'Wl'l1iltl11\91tl~'IJ 'I'i-:l'l1:JJI9l11,)::;:JJlill 2,106,250• 
nf)'Ulrl'fll:JJ\91 ') 'l1~ fJ11')::;:JJlill 5,686,875 1:JJ1911 f)~'W ~ -:II tI 'W i'W ~'Wl'l1il tl1~J11911mJWl'llG-:I ~I'Vllllf):JJIII9l-:l
'U 

iifl11:JJ l'l1 il rJd:JJlf) 11-:1 ~1 tl ri1Jt..! i'W ~ t..! l'l1 il tl 111 'W l'l '} 1tI G-:I ~ 'W l'l'n tl ~1m G-:I ll'll'eJ tJ'W I!f):JJl ~ til 'l1,j 1 tl 
'U 

\91::; f) fJ'W ~ifil ~u'WUl:JJl1 ~ltI'W 1191 tl~'IJ ~'W J'W1'W fJ\91 ~1'l1 m ') :JJ~t..!INl 1~ flfJ 'l1 ,jlt1l91~ f)tI'W~'W l'I1 il tl1 ItI'W. . . 

http:1.20-3.20
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o 
• 'Ilvllii1J~leJfJH 

SBI-I mnmtl'll~ltl[Jl-3 

!!NlI~iJillh~l'I1fl~~lH 492611 ~l~lJ'l1Vl L7018 
, , 

C\ '" 'Inn : f)~~!!NlI'I1'11't1n 

N 

L\ 

0 0.25 0.5 
i 

iil~llJm 

v 
o CLI d I.q. c:. 0 ~ 

~lJ1'ilU'U'U'IllJ'j l{JCl:;WV~llm Cl'l~'W'U 'j L1tu tllLmHlHl'l 

')'1rj'r~'Wflm~li'j 'nJ'J I'll ( mlJu~'WVi'VlYm, 2542) 

958000 
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". " ~lflfllJffflE!ll'1-H)fh-:J '1 'W!!~ (I~11 mm 1~-ffn11) 'YnJ'";i1~'WVi -ffn 11)yJnnJ~~~H)VU'j nw. 	 .. 

\91~ m)'W J Wm.Jflfl1eH'VHlf 'W 1~ u'j nw ~J 1U~lJJ wi 1lJ ~-:J~-:J t1J'W !!fl-:J 'ff~ fflJI'11'IJtJ-:J\91~m)'W'IJ tJ-:JUJ,jJ 1 . 	 . 

\91~fltJ'W ~'W LY1'W '111 ui1)~iJrl'flE!W~t1J'W \91~fltJ'W ~ ~~'fflJI'11tJV\911lJ~ J1U~lJJ1111lJ~ -:J I'dtJ~'W J'WiJrl'flE!W~ 

u 	 ... 

~I 1,Q & d cv Q.I cp d 11] 	 lfJ 0Q,I jJ 0 jJ 

11J'W\91~ fltJ'W I'W tl (I~ ItJ(I~tl-:J (I~ltl(l~lJ1fl 11-:J \911 ~(lU fl'W '11 tllJ (I'Vl !~ ~ 1flfll J 11) 1~ ~n 1 1) !~ tlfl'W 1lJ1111 .. 	 .. 
fl11lJ';ylJ~'W ,ri-:J '1 'WU'W 1J1UU(I ~ll 'W 1~-:J l~tJn111 'W ~'IJtJU1'IJ\91fllJ U'Vi 1fl J ~ ~ 1(lU(I~fl11lJ11 'W I'll tJ-:J It~(I ~ 
i'W\91~fltJ'W fl11lJ';ylJ~'W,r~I~t1fnl1lJ1~~NI1J'WJ'lhl'l(1tl-:J~llJiJ~ 1~(IhhUflJlJ Rockworks 11lJUflJlJ.. .. 

~-:J fl ~ 1111~ ~~N f11'Vi ,)1(1 tJ-:JI~lJt~lJ '1 'WflJWU NU'j nw~ lJ,jiJ.u' tllJ(l11 (llJl1)l~fllJ fl1'W 1W.u' tllJ (11 ~n... .. 

" fl1'W1WUUUt'Cl'W'lf'Wfl11lJ\y-:J (Contouring method) 'l.h~m)UnUn'Vll-:J'ff()~ (Kriging method) fllJ 

fl1'W 1W '1 ~J~~Ufl 11lJ'ff.. -:J 1)lflJ ~~uJl'Vl~I(I~ ~1~'\.Jt1J'WtflW cnl~t1r\'l'W 1WI1J'W 'lh~i'Wfl11lJ11'W l'Vlfl. 1 

. " & ~ Q.I Q.I Q.I 

!lJ~ J \91 (I tl~m1lJ(lfl'IJtl-:J11 ~lJ t1)l~ t'Vi flit 'ff~ -:J(I flE! W~fllJd1-:J~1 '11 tJ-:J ')j''W \91~ fltl'W (Stratigraphic sequence) 

1'11tJVN rl' flE! W~ fllJ 'ff~'fflJl'1I'll tl-:J \91 ~ fl tl'W ~ 'Wm U (I 1'Vl Hii J W 1'Vl (111 'W U~ (I ~~'W ~11 (llJt 11 1~ -ffn 1 1) fl n. 

'ff~ 'fflJl'11'UtJ-:J~ 'W mu (I~'l1fl.u'm~(l11 ~lJ t1) 1~ -ffn 11)~ J ~~Ufl11lJ ~ fl~ 1-:J '1 ~-:J II 'ff~ -:J '1 'W l1.J~ 4.2 'ff1lJ 1J tl 

" ~l!!'Wfll~I~(I';y-:Jt'IJ1.J ~-:JU 

1.JJ:::;lJ1W 0.00-0.30tlJ\91J iJfl11lJ11'U11.JJ:::;lJ1W 0.20 IlJ~J 

i'W~ 2 	 11J'Wi'W~'WJ'W tdtl~'WI1J'W~'WmU(l1'ViU~fl11lJ~fl1.JJ:::;lJ1W 0.30 -1.20 IlJ\91J ~J1\91H' 
1.J'Wl'Vll~-:J1'Vl11,rlJ iJfl11lJ11'W11.JJ~lJ1W 0.90 tlJ~J 

1.JJ:::;lJ1W 1.20 - 3.00 tlJ~J iJfl11lJ11'Wl1.JJ:::;lJ1W 1.80 IlJm 

i'W~ 4 	 IdtJ~'Wt1J'W~'\.J!'l1'U(l11.J'WflJ1~~I'Vl1!!fllJm~tl-:J 'ViU~fl11lJ~fl1.JJ ~ lJ1W 3.00 · 3.50 

tlJ\91J iJm1lJ11'U11.JJ:::;lJ1W 0.50 IlJ\91J 

i'W~ 5 	 tdtl~'Wt~'W~'WIl1il(l11.J'W'VlJ1(1~-:J'VlJ1(1iJflJd~1.J'W~1'Vl1 'ViU~fl11lJ~fl1.JJ~lJ1W 3.50­

4 .00 IlJ\91J iJfl11lJ11'W11.JJ~lJ1W 0.50 IlJ\91J 

V 	 V ~ •I 

111m1.J ~1(1 tJ-:J'ff1lJiJ~'IJtl-:J~'WVi'ViU11rl'flE!W~ fllJ 'ff~ 'fflJI'11'U tl-:J'lf'W~ ~ fltl'W 1 'W "~'W Vi -ff1J 111.. 


V I 	 1 JI v, V • 

t~ fl 'If'W ~ 'W m il (l1Vi 11 'W 1t1-:J U tl fl~ -:J fll J 'ff:::; 'fflJ1'11 '1 'W 'li1-:JVi 'I11Iciml''W 11 1lJ~'W Vi '1 'W q~]l11 11 (11 fl 1'W 'UW :::; Vi 

" " " ~:::;fltl'W'lf'W ~'Wmil tn1.J'W m l(1f( :::; ~1'lJ1'11tJ v1 'W u'j I 1W 1 flr:r~ ~ fltl'\.Jfl'W ~'W 'Ii J J lJ')j'l~ tlJ tl~'W U'W iJ rl'flE! W~.. 
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AA 
"'~ .­--­-­.-..UL 

4:1. Q.I 0' 0 Q.I «:Jio 

~ l'l'flilu! CJIl 'ffllf 'l 'IJ~'fl'ffllf m 'l1JL'lI'l11J tl 

11 2553 

• 
If 'l'lJL 'ill::;riU -:1 'ilH'U'U~m l(JCl::;l~ (J~ 'U1nUH1lf ri .:j~'U 
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I 

Top 
, 

I 

.. - . . ... . . . - .~ . .. ..... .. ..... .. . 


Base 

~ Q.J .f 0 Q.I 4 " 
~ ~19lf1 illcn '11'111 ';iU QI9l '11'111 m ';i lll'li';i 11J n ~'U '\lln11 ~ III '\l1~ ihn '\lit 'U'U.,)m 10~~tflOfi u'i nill 

tmri.:j~'UchtmHlieJ.:j ,r>3111'fI'Ul'1m~ '!i';i ';ilJ)1'lJtJ 2553 
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cl ~ d.dl cs Q.I Q.I Q.I • 0 .::::."\.<:::::t, J d 
tlh.J \9I~fl tJ'U !'lH)~ ~nHJ~ tl 'H'l~!tJ(J~lJlfl11~\9I1tH'1'Ufl'U U~~ 'ill m 

<u 
tJ~ 4.3 U'U 'U \) 1~ tJ~ ~·llJ lJ\9I '\J tJ ~Vl'U 'Vl 

rl111\) Vl'U11 i'U\9I~fltJ'U ~'U "h'U i 'I1t1ltJ1~fltJ'U~1V ~'Ui'U 'U'U~~t1J'Ui'U~'UmiJv1tJ'W~'U 1Tt..! ~Jlm~ 
" " iJ~'U'Vl1Vi\9ltltJ~tJ'UlJlfl 'I1'W11~'I11N 0.20 - 0.30 tlJ\9I1 1J~l'1'U'J1'U~'WmUV1~tJl\9l1t'1tJ'Ut'VllG..:J~t'Vl1 

q 

~ d..c:t ct d ~ f Q.I I ~Q .c:t 

UfllJU~~ t'WtJ~~WV~ lJfI11lJt'I1'WV1lJlfllJfI11lJ'I1'Wl\9l~U\91 1.20 - 3.20 tlJ\9I1 11~\9I1tJV'U'W'l$'W~'Wm'W(J1
<u 

" " t1'W'Vl1 lVG~~'W 'Vl 1 ltl iJ~t'VlltitJ'WUfl1J!:Utl1 rll'l1 ~'U'l1'U ~ 'W m iJ t11 ~tJl\9l1 t'1 tJ'U t'Vll G~ ~t'Vll ttfllJ U~ ~ 

ffllJl1tltJllJl i ~t1J'U i\9ltl~'U i 'WU'11 ~..:J11\9Itlm 1lJtfl i tJ~~'W~'Wt~l'l$lJ'l$'W
q q 

, " 
'fftll'W illVl 'U tJ~ U'11 ~ ~ N~ \91 tfl~ tJ~,j 'W ~'W tN 11!1'W 'ffllJ ~ tJtlfl ~1 ~1'U ~ 11 'W \9Ifl VltfltJ1 tJ'W 

-W'U~ rJ ~~'I11~'U fl H1'1 'fi 1 1lJ1 l'l$ mh,h~ 'il1fl~ 11fll1 V1tfl tJ 1 tJ'W -w'U~ t11 tJ'Vll~ Yl flm.u tJtJ 1 ~ 1J1ill 8 
<u <u <u 

" " • I

fl1tJ'Uflf111lJn'Ufll1~1~UH~1'Wl'1~i'Wu~~'WeJfl~'W~tJ1~lJlill 20 fl'W N~\9Ifiillcn~N~\9I I~un 'iltJfltll~ 
d d 

'\J'Wl~ 14 tJeJ'WC)f 11m 9.50 'Ul'Vl '\J'Wl~ 16 tJtJ'WC)f 11m 11 'Ul'Vl 

fl11 N~\9Itfli tJ~~'W~'WtNl ~'U i\9ltl~ 'U~i~1 'W fll1 N~\9It1J'W ~'W ~ '\J~1J1 \)1 fl~~'U '\J tJ~ \9I'W ttJ..:J 
q q 

)I jI I r 

1~viJmlJlillfll)l~~'WtJ1~1J1ill 300 1tl'l1fl~tJ /U fll1t\9l1VlJt.utJ~'W,j'W t1lJ\)lfltJ1~'W 1J1'U~~1t1tfl~tJ~ 

'U~Vl~eJlJn'U1~J1~~illtli'WtflitJ~ 1~mllfll1'U~ 2 flf~ tn~ 1 flf~ \)lflJ'W~'W\) ~ ()m)~1~tJtJfl1J1t1Jh!
<u 

u'Yi~ (rl1'l1~'Ufll)Vhw-l'W11.~'ileJflVl..:Jl'Wt\9l1tN1J'Wi~ri1'WN'fflJ~'W 10 fl'WHI'l1fl~tJ ~eJ 'Vl11(J 5 1m~'W) 
.% "19 'lJ""'" .% "I 'lJ ~I ~I" 1 'lJ "" , "~ It! 'lJ 1 '" ~ <iI

fll1'\J'W1lJ ~'l$1'fifll1'\J'W1lJ~1t1UlJ'W'I1lJ'WtlJ'W1lJmtl (~'W 1 U'Vl~lJ'W\)tJfltll~ !~ 12 'U)'I1~~'illfl'W'U'il~'Vll
q,J <u q 'U 

. ~")I,, 

h-i'm1..:J 1~(J\9I1fll 'U~1lJtJ1~1J1ill 2 - 3 i'W 'illflU'U ~~tJ11t1'l$'UtJltfl~tJ'U:Utcl'l 1'W flU !\9I1 (JlJtJltfl~tJ'U• 

0 



60 


• Y iI I " 

'H111 fl ~D) djDl11'lh.J~ 1'W'l5U111!~ ~DU H~1~ ,rvllfll'J ~~ 'h1'Ul1'~ trw 'Yl Bfl~i'~ ~~'l'llfll'J !N1L,*nlNl~1t'J!~ 1 
q 

~'W ~~1JD~~1'W1'W 3 !1'l1 'lJ'W1~'lJtJ~!l'llmm'j(liff~'W~1'Wl~i.h~mill 12,000 ~'W/!I'll ~11lJ~i'Wfll';HN1 
" ,
~'W~l'WmiL'W'lh~i.h~mill 15 !l'll~Dt~tJ'W 1~t.&lRmruWJllJ!~tll11V'J1lJi.h~mru~mH'l~ 15 - 20 

'" 

" .
I'lm~Ht'l~ !!l1ri~~111tJ1t11Jfll'JN~I'l!!t'l~~nnj1t'J!tJ~ i 11'tlUt'lflri'l' 'W~'Wlhi~l1-r~fll~1~ !'If'W 

'" 
" " " i.l'J~,nuthj'W,r 'l5lJ'W'J !!t'l~1i~l1-r~ffHhl Jlf1i1l1 !tJ'W~'W 't1-~l1'WU11 1Jfll'J N~l'lllil'1'WI'lt'ltJ~l'1~tl ~~!~'W 

q q d.J q 

<JI , Q ,,~ .c::;S '3J <JI ~ ~ ... 1 <7'9 Q Ii) ....Of Q) ~ Q) t:I 
!W~~~~tJtI'lJtJ~!!l1 t'l~ NM1 NNt'll'llJfl11lJ'W'J tJlJ~llHmtJ~lJtJtJumru ~ 'Wfll'J Nt'll'l l'Wu,H1U'W Nt'll'lflru "Yl 

II q,J q q 

~tJfltl1~fh ~~!tJ'W~~tJ~ fll'J ff ~, 'W1'lt'l1~ 'IlUJl11!!t'l~~ 11lJ~tJ~fll'J'lJtJ~N'N~1'l1~uriN'N~1'l '11'~11lJff'W1 ~ cu tJ q,J q,J . " 
!I'W 1'YlN 1 Uflln~WJ'W lnfll'J t'l~fll'J i ,*~'W !!t'l~fl1'J~WJ'W 1!~~tJu1~vl1'J 1lJl'1~~tJ~ fll'J i 11'1Jfll'J bY1'J 1~ 

U11 ri ~ ~ 'W !~ tJ~ ~ 1 fl1J~ 11lJ tl~ d t'l11 ~~ i.l 'J ~ ffmlty111 'lJ 1~!!~ t'l'W!! 11 ri ~~UUt'l~~ 'W' 'W D'W 1~1'l fl n 

mYi.J ff'W 'W ~ lfltJ':)rl m flltl'W tJflff1'W' muv.:) lli!~tll~i'uflllmYUff'W'W 111 D'lf1ti!11 ~D '\I1fll1tJ dtl~l'W'~ 
q u q 

. " " , 
~lflfll'J !~1~ bYl'Jd~UUU.U'W 'J ltlt'l~!BtI~1'W~'Wli bYl'J 1'\1!!11 ri~~'Wu~!1ru D1'W Itl~.;J vl1i.J t'l 

l1'Wl'lfl !!t'l~Dl'Wi1fl vllUt'l~mJ'Wi.Jm.r V1!m)~DU-wi.Jt'lU 1i.;J11-r~'W~Hl'11i'J'Jm1'l5 i~tJnf1l'Jn111'W~'" ,'" 
Y I • 'J/. 

~'W li'll'i ~m ill 1-2 I'l1 'J 1~nit'l!lJ 1'l'J , 'W i.J~ nru li tJ 1 ~~'Wu fll'J ff~ fflJl'l<V1'lJtJ~iu~'W!l1l1tJ1limmH1 

111m1'*''Wfll'J ~'W'Ji.ll~ i 'WDl'lffll1m'JlJ!~iD.;J~'W~'W!N1 Vi1fll'J!~1~bY1'J l~UUi.J~'W 'J1t1t'l~!BtJ~ i~tll '* 
'" q 

ff11'W!~1~~'W!!UUl1lJU~ltJi'iD (Hand auger) 'J::;tJ::;'J::;111N~~I'l'Jd~fftJU'ti1.;Jtl'Wi.l'J::;mru 100 - 200 

IlJl'l 'J 11~ tJl'lllJm1lJ!l1m~ fflJ'lJtJ~~'W ~ l!l1ri .;J~'W ~~U1.;JU~ nru 1J~ 11lJ ff~U9fi.J~Dl.J!l1'l fl~l.;JtlU1tJl'lllJ 

" . . 
fffll'W~uli'lJD.;J!!l1ri~~'W ~ l!'WU fll'J rl1'J 1~ '[ ~tJ''*!~~ tJ.;Jci1'W~1't1tl~ ~ 1fl~111litJlJ Global positioning 

system (GPS) ItJlJ!f1i D.;Ji'itJ1'W fl1'J 11.;J!!lJ 1bY1'J 1~!1t'l::; n111lJ~ ~~I'l 'J 1 ~ fftJUI!~ t'l~U~ I1ru11 ~lJI ~1::; 

bY111i'i.J!!l1ri.;J~lJ 'Il~ ~tTlJ ~lflfll'J! ~1::; bY1'J 1~ ~~!!ff~~' lJ 'Ji.l~ 4.4 'lJtJUI'lJm!t'l::;m::;~ltJvl1!!l1tJ.;J'\I~!~1::;
q .. • 

rll'Jd~!!UU~lJ'J1t1t'l~!BtJ~ ~lJ~bY1'J 1~U~ nru61~~l!'UlJflll !~l~bY1'J 1~J'.;Jl1lJ~ 30 l1t'llJl'l11~ ~llJUlJ 1 
q 

bYl'n~i1fl'~::;-rlJtJtJfl-I'l~-rlJl'lfl ~lU1lJ 5 !llJ1 !!~t'l::;!!lJ1'ti1~tllJtJ'J~mru 300 IlJl'l'J i~tJii~~I~l~I~i.J 

\9l1D~nf1ltJi'W!!lJ1'ti1~tl'Wi.l'J~mru 200 !lJl'l'J ~~!tJ'W~lJ~!~1~bY1'J1~i.l'J::;mru 931 H l1~Di.l'J::;mru 
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RB<4I I -. 
~.-."'~~-!!IJIi-""'!!ir----t+-------....f-q I (lO]() 

n l ll lilllll 

"0 rlW'l.lt!Q~~'mtm,l _. . , "..­
• 1RfriUAlSlJU .... , -

-. I , 
Rill -I lI1fI010·.jCl~H -.. ,, 

Ii 
N 

0.25 05 

n1al~m 

y 

--
M. ~ Q.I ~ 0 Q.I o<:::ro 
~,,,- N(\ ~j) (I! 'Y1 (1'1'\1 'J 'lJ fJ~ (1'1'\1 m 'J lJ l'lI''J llJ fl ri1'J "Hltl 'lJ'lJ,J'W 'J 1(J (\ ~ lB (J~ltm ci ~ ~'W 'lJ1 n(l! tl1liHl 

11 2553 


..d 

( mlJUN'WVlVI'I11'J, 2542 ) 
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" 
tH) fH) 1flthl1f11 'j ~fl'I:J1 ~lJ i1~'Yl1 ~ fllt'lfl1'V'l'l1~ V~hu~ 1'U 1'Yl t'l1'IJ V~ ~'U1.J1nl 'J ~ f11'j, 'U 

y ". • I " 

mfl~'UllJ 1~un 1i'1 eJ~'U ff~'U i'U~'U'Vilif1lHY~'(;l'lJ~'UmUt'l1'Vi'l'lf'l 'Uf11Hl1Ifl~ V~U'U~'UH,n I!~~'J~~'U 
~ 0 Q.I & 9J ..::1(l.1 lJ]g) 0 ~ <v f ~ .cs ~ tlJ3JjI

fl11lJ ~ fl'IJ V~ '11 ~ lJ! 111~'Yll f11 'j 'U 'U 'Yl fl 'IJ VlJ ~'Yl ~~ Ifl\91 ! ~ !W~ 'Yll f11 'J Ifl'U \911eJVl ~ ~'U m 'U t'l1 tlJ fl ! ~ 'IJ VlJ ~ 
• OJ OJ 

'lJV~'l1 ~lJl 'ill~ l:f1'J 111lJ1l!~1~\I'Yl1f11'Jrl1'U 1W mlJlW~'UmUt'l11\91tl~'U f11'JiJ 'J~tlJ'U mlJlW 'lJV\I~'U. . 
, • JI V 

t'\1 Ut'l11\91 tl~. 'U'Vi' 'If'Yll Ifl~ v~'ll'U ~'U Ij:-nli TIf11'J 'lh~ dJ'U!!~~rll'U 1W 1~ t'l'Yl1f1l'J rl1'U 1W m'V'll~i'U ~'U 

mut'l1~liflWfl1'V'l'l1~ V~ eJ'U,j'l~liflWm'V'l U~~I~'U '11 ~lJt111~~'f1~fl'U l1'UU 1'il~lifffl t'lfl1'V'l'IJV~ fll 'j t~'U 4''U. . . 
~'Umu t'l1~lim1lJ~m deJ~I~'U4''UI~t'l1fl'U '(;l'llJ1'J tl111111'l 'If' 'U f11'J ~'U 'J1I1~ 'U fll'J'Ylllfl~ fl~ J 'U ~'Ulf'n 

OJ 

~llJl\91'Jjl'Ufl11lJci1~~11'V'l1~'lJV'IV'4mfl~'Umutl1'IJw~t'1It1fl (l~hJ, 2542; Soil Survey Division Staff, 

1993) ''If'I.J'J~liJ'U1nlJlW~'UmUt'l11\91tl~'U. 

. " " H~ fl1'J 11 'j ~tiJ'UmlJlW~ 'U 1\91 tl~'U'IJ V\I\91~fl eJ'U ~'U i'U IVi 1\1"1 1~ t'lfll'J t'ill~ l:f1'J 111 U'U'lJ'Il'U 

'j ltl~~tflt'l~ ~1 tI ~11'UI'ill~ ~'W II 'U 'U 'l1lJ 'U ~1t1llV'V'l'U 11 4''U ~ 'U J'U I~'U ~'U mu tl1fftl1\911 mlV'U II fllJ I 'Yl1. 
" , .31 Q d Q.I C\ d' d d 

0.50 - 3.00 IlJ\91'J'illfl'l1'Ul~'U lJm1lJ'l1'Ul'IJV\I"If'U~'UI'\1'Ut'l1'J~'l11l\1 0.50-2.00 !lJ\91'J'V'l'U'l1'Ul'Yl~~'Yl'IJV'U. 
~1'Ul1f1"~'IJ V'IYi''U~ l:f1'J 111 mlJlW~'UmUtl11\91 tl~'U i\l'l1lJ~lI'J ~lJ1W 815,867 ~fl'U1f1'nllJl'l'J 'l1~V 

• • OJ 

11 'J:;: lJlW 2,202,356 IlJ\91'1 fll'l'U ~\lI~'U ~'U m Utl1fftl1\911~ Bfl'U IIfllJI'Yll B eJ'W lifl11lJmU t'l 1 11~ I'l1V~'lJ'U.. 
" 

. .
i'U ~'U m Utlll1 'W 'Yl 'j 1tlO\l~'U 'Yl 'J 1t'l1l'U fl'J 1~ ffl 'YllO~t'Yll BV'U!tfllJ 1:U t'l1 '11 U1t1\91:;: flV'U 'Vi'll 'il11 i1'U 111lJl' 'If. 
t~'U 1\91tl~'U~'UJu 'l 'U V.\91 '(;l'1'\1 fl'J 'jlJ~'UtH11~ ~. V 'l1U lt1\91:;: flV'U ~'Wmu tl11~'U~'Ut1iV~~tfltl~' 'If'Yl1 

\91~fleJ'Utl1'V'l1 \91:;: flV'U \9l:;:TIflrilJtl111~~\91~ fleJ'UI~ '1t'IJ1t'lflfl1m'Ylflf'U 1~ 'U'1 t 1W ~'J 1'U rilJtl1'V1 1lJO \I~\lI~'U. . . 
lIB \I~:;: ~lJ 1'l1'IJ V\I \9l~ flV'U 'IJ eJ \l1I~tl1 \9l ~ fl eJ'U ~ 'U ri1'U' '\1 ill 'il~li rl'fl1J W~ I~'U ~~ fl eJ'U ~ '(;l'~ ~lJl'l1fl ~\911lJ ~ u OJ 

I ~ I .c::9 ~ Q l' d Q.I ~ . ' ~.d (V QI Q.I 91 .:::ill] '3J 

'J 111 ~ lJ'Ul 'Yl 1lJ tl~ IU eJ ~u 'llu lHHlEl W~ 111 U \91 ~ fl eJUt 'U V~~ Ifltl~11 \I\9l1'(;l'~ 'U flU 'IJ eJlJ~'Yl ! ~ 'ill flf11 'J t111~ 
• OJ 

http:0.50-2.00
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Rockworks lthumll;\lfl~11'i1::;{y~1\Ifl1Yl\11"H)\lt~llt~ll i 'W mOhJl\1'lJ~ nru~ 'hjiJ~eJll~11~llt'ill~fll) 
'" q 

" rll'W 1ru ~eJll ~ i 'J5'inrl1'W 10W'lJ 'lJt-ff'W 'If'Wfl1111{y \I (Contouring method) ,J) ~ fleJ1I 0'11 in 'Yll\1 {YG ~ 
'" '" 

(Kriging method) fll)rl1'W 1ru1'J5')~;'lJfl11ll~ \I 'iI 1m ::;;'lJll1'Yl::;m~ th~wiJ'Wtfltl!cvll~tlrll'W1rutiJ'W 'lf1\1 

~ ~ 0 QI.Q, d '1J o.d Q.I dl, QJ' 

Yl'W 'Yl11 'Jllt 'iI 1~{yl) 1 'iI fll) {Y~ {Yll \911~ eJ \I~'Wm 'W tJ1'i1 lfl~ tJlqj ~ 11 'Jllt 'iI 1~{Yl) 1'i1'Yl)::;~ 'lJf11111 ~ flm\l "l ~ \I 

. " 
H{y~\l1'WnHi 4.5 {ylllUt1\11H'Wfli~~tI~\lt~,j ;\lU

'" 

<'!t dl.c:! 9J ... 1 f do ,..1
Hflllt'H Cl eJ\lt1\1 m 'Yllt~lllJ'Wt'YlltJtJ'W llfl111111'W llJ) ~:lJlru 1.60 tllm 

~ ci If '" ~I .,. ~ " I '" ci ~" I C1

'I5'W'Yl 3 t'WeJ~WlJ'W~'W'Yl)ltJtl\l'Yl)lt1lJ'Wm1~ m'YllYl'lJ'Ylfl1111~fllJ)~:lJlru 1.80 - 3.00 tllm II 

fl1111'M'\.Jl,j)~:lJlru 1.20 tll\91) 

"flElru~ fll) {Y~ {y1l19i1~ tJ\li'W \91~ fltJ'W 1 'W ~'W~ ~h) 1'i1 m~ i~11\91~ fl eJ'W 1 'W~'W~tfi~'iI1fl 
fll) {Y~ {y1l19i11'W 'lJ1 nru~tiJ'W~) l'lJJlVi111~\I ~\ltiJ'W )~'lJ1I'Yll\1J1~'W l~t~fl'lJ~ nrut~\ll~1 i'W ~ 'Wmu tJ1 

1'jI ",,, I 'jI

U\I'lJtJfl~\I fll) {Y~{yll 19111 'W 'lf1\1l1Ultem1''W'Vl 111-W'W l11'W tl~Ul'M m fl 1'W~ru~l1\9l::; fltJ'W<tl'W ~'Wmu cn,j'W 

" . 
m 1tJ{Y~ {y1l19i1t:lv1'W 'lJ1 t1ru '1 fl ~\91 ~ fl eJ'W fl'W ~'W 'Ii) )1l'l51~ ~htJ <tl'W 'Yl) 1tJl1lJ~'V1'lJ eJ V'lJ'W {Y~tfi~ 'iI lflfll) f-l 

It! IU q q 

" " rl'\I~t:l\ll1 'WHm -w \9lU~1 i 'M ~:lJl'V1'lJt111O''W1~ tJfll) m ~'I'l1~ tJ\I'Yll \lUl U~ ~'J5'W 'Yl) lt1,j'W m 1~tfi~ 'iI 1fl fl1 ') f-l 
q 

, • iI • SI 

rl'\ltJVO''lJl1~tJ\ll1'WHm-W\91 U~~'iI1m,jl14.6 U'lJ'lJ~1~tJ\I{ylll11~~tJ\I-w'Wl1-ffU1'i1 Yl'lJil 'J5'W\91::;fleJ'W~'W
'" '" 

~h'W1my,j ') ~flt:l'lJ~1t1 ~'Wi'W 'lJ 'W ~\I t iJ 'W i'W ~'W 'lJ 'W ~ \It iJ'W i'W ~ 'W 'Yl) lt1,jl'W flm\l ~ \I 'Yl) ltJ'M tll'lJ iJfl1111 
.Q),.. I V " dv Clo ~ " d.Q I 

'M'Wl\9l\lU\9l 0.50 - 3.00 tll\91') 'I5'W'W'W'lJ'M'Wl:lJlfl'lJ')nru\9ltJ'Wfl~l\1~eJ\lYl'W'Yl 'lJl\l'lJ~H1ru11'Wl:lJlflfl11 3 

tll\9l ') ~ fl~ \I '1,j1 iJ'W i'W ~'WmUtl1ffJ1m~ e eJ'WUf)llt'Yllefl'W ttJ'Wi'W ~'W~1 'J5'tiJ'W 1\91 t1 ~'lJ1tJ fl1) f-l~ \91 
I " " • 'jI". 

q 

!fl1 eJ\lD'W ~'W !f-ll~eJ\I'lJll'l5'W '1 'W-w'W l11fl~t~ tJ\I 'J5'W UYl'lJl1'lJ1 t 1ru~ eJ'lJ~l'Wnflt'H uflU~::;~eJ'lJ~1'W nflhi~ eJ\I 

~'W~ril)1'i1 iJfl1111'M'Wl~\lH~ 0.50 - 2.00 tll\91') 'W'lJ11'Wl~{y~~~tJ'lJ~1'Wnfl1vi'~w\l~'W~ril)1'i1 ~fl~\I 
q 

d d ~ ~ .Q, d d 9J.Q ~ 9J Q 9J ~.c:! 0 

t'H 'W tJ1 {Y'W 1\911 ~H f)ll t'Yll 'W'lJ ttl 'W 'lJ ') nru m fl"l 'Yl ~ tJ'lJ ~1'W 'Ylflm 'W tJH~~ ~ eJ'lJ~ 1'W 'Ylfl1\9l~ fl \lYl'W 'Yl {Yl') 1'i1 

iJfl11ll'M'Wl~\lU~ 0.50 - 1.20 tll\91') ,)tJ\I~'lJ~1tJi'W'Yl)ltJ,j'Wm1~~'Wl~t~fl 
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'}!'llJl~ l ~ rin l1H\'U'U'Il\-!'l 11J~~I~V~ 'U1 nUlu'}! ci'l~'W 
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. " 
{'(tllUj)1'W'UeJ':)U'Hci':)Yl~\9I~fl~fl-:J'llU~U~YllI'l1'Uf1'15::;fl1~ tJl~j)fl'l5::;fl1~ ll-:J'Hl~ 

" . " 
U fl'H111i 'J'JlJ'j 1'15 -WU -vi tJ l!i1 eJ'I5::; en~lPl-:J mJ'Yll-:J\9I flU 'l~'U fl-:J 1l-:J111~U fl 'H111i)")"lJ'j 1'15 11 1-:J 11 lfllPl1\1-:J111~ 

<u 

'll11~1YUtJ11j)eJ'I5::;tl1~lJl H':)lU~\9I{,(l11m)":lJOifl~'lh::;lJ1W 35-40 h -:JHU flU Yl~\9IO~ '1 'W\.i'1'Uf1'15::;fl1~ 

ii.vf-:J'1Uclfl£jW::;~1Pl{,(111m)":lJ'1ufl~11~tJU (;i'1-:Jt!H-:J1U~lfli1 10 flU 'Yl~'Wt1~Utl11)"llJ~flU 1 ~1'W1J1'Yl) 
I 'J,J rle:. , 3J ") dQ..I 

Uf1::;tJ\9I{'(mm)":lJ'UU1~tJtJ:lJ (111-:Jt!H-:J1U 10 - 50 flU 'Yl)"'WtJ{'(Utl11)")"::;1111-:J 1 - 50 f11U'Ul'Yl) !~tJ:lJ 
q 

0. IV Q..If 'JJ ~'l ~.c:i,
UH-:J1U 111fl{,(lJ1'15fl '1Ufl)tJ'Ufl) 1 )" 1:lJfl'Ufll)" 111-:Jt!)" -:J-:J1U'Yl-:J Ullf1::;U flfll'lU'Yl 'l Ut!\9If1::; h -:J-:J1UU)" ::;lJ1W 

10 - 30 flU rll11~'U1H-:J1UYl~\9l'ilflfltJH'lU~U~1'l1'Uf1'15::;tJ1~'W'Uil lJmj~lu1u 2 h-:J-:J1U lJfll)"Yl~\9l
'U 

'1 U clfl£j W::; ~\9l {,(111 m)":lJ '1 U fI ~1~~ flU lJt!)" -:J -:J1U 1ut!~ f1::; h -:J llJlflU 10 flU Yl~ \9IfiWcY1~ Yli'i\9l1~Wl 

Yl~\9lfiWcvlOi {hu'lm1i~1Juo~ 4 ~ )"lfll 0.80 - 1.30 'Ul'Yl/nflU illcl-:Jfll)"Yli'i\9l 60,000-500,000 ::U~eJ 
" . . 

l~m.j 'WtJfl'illfl~V-:JlJ'Ul-:J lH-:J1'W-viYli'i\9l0j~U'YlH~U"l l~w-i 0~11lr111 )"lfl1 3.50 'Ul'YllnflU, 0)1 2 ~ 

)"lfll 4.50 'Ul'Yl/ntJU, O~ 8 i )"lfll 3 'Ul'Yl/nflU, 0i 9 i )"lfll 4 'Ul'Yllnfl'W , Ol hllPl'W )"lfll 1.80 'Ul'Yl1 

~ rI t/ 0 Q..I a. 
fltJ'W 11tJfltJl-:J 'U'Wl~ 14 tJtJ'WCJf )"lfll 6· 10 'Ul'Yl 'U'Wl~ 16 fltJUCJf )"lfll 7 - 12 'Ul'Yl fllf1-:Jfll)"Ylf1\9l 

10,000 - 30,000 'l'U~m~flU 

t!'U'U~m~ tJ-:J~-:JJ'W ~'W ~ ~1'W fll)"'W 1~1 ~ ~1 'il::;1'li'1 ci.ff'W \91 fl'W fll)" ~'W)" U~1V!fl~ tJ -:J llml'lu-vi 1 ~m,hUlfl~ tJ-:J 
'U <u 

1 ~ fltJfllJ111J 'W t! 'Vi -:J ~lJ 
<u
)"U'Yl)" -:J\9l1:lJ~tJ-:J fll)" 

~ 
tJ\9l1fl 'lu~ ~:lJ H~TW1ntJ 'W11 cl-:J 11 1 flJ'W 'I'll nfl 'W 0 \1 'lllm1'-:J 1~ 

C!ldf ~ Gj & Q1~do )d cl 
tJ\1'Yl Yl1'W fll)" \9l1flt!11-:J'U)")" 'il !U~\9l1IYl1 CJf-:J 1 H-:J 1U tJ\1 'W 'W'W'Yl \9I1'J f1'15::;fl1~ 'Yl fl ! H:lJI\9I11Yl11UU 'UtJ-:JIPlUltJ-:J 

<IB q "'3 q 

120,000 ntJ'W/~\9l11~tJ h-:J':)l'Wt!~f1::; h-:JlJfll'HYl10~mi1'W'1h-:J 2-8 ~\9I1 /1~e)'U rlm~'Ufll'JYl~\PI'ileJfltll-:J 
~ '" 

~'W l\91tl~'U~'l '*'1 'W fll)" Yli'i\9l~fllJ111 lfl rr~'U~~u lJ1'U ltJ l~mm ci-:J~ mI'W tJtJ'lu~'W~l'll'Uf1'Viml~~ )" lf11 
q 'U q <u 
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LfI~eJ1.J 'Vl1f11'J ~-:J i MLLM-:J 'ffU 'Vl Vf1f1 f-:J'Vl1 f11 'J LN1 i ~1TILN1~1eJL\9l1VJU ~ -:J ~N~\9lLL~U::; 'J 1eJ1JL\9l1L1J U '\J eJ-:J.. 
v v' 

\9lUW-:J '\JU1~'\JV-:JLm~n:lJUt:l,\ri;U-:J1U 1~'lh::;JJ1W 7,000 -- II ,000 ;Wl\9l1fl11lJ~lUf1l'JLN1eJ~iU"lf1-:J.. 

Q.I Q.I 9 jJ t d .....Of'.d d tI.d Q.I Q.I Q.I ~I jJ 

'il-:J'I11~mfl!\9l !'lfW 1JLf1\P'l 'l1:IJ~'J 'ff-:J'\Jm lJ\9l\9l1U eJ::;m m::;1.J LJ''J1El{]'J1ilU Uu::;'il-:J'I11~y.j-:J-:Jl LlJU\9l'W 
tI " " , I 

ll-:JU tll~-:Jf1l'J N~\9llm::;f1l'J~l'\1U1eJfl~tT'W1J"lf1-:JViN~\9l h;llu~v l$iVU iJ()U leJU -1l'W 11f1JJ Hu::;1J"lf1-:JY\fl~
~ q ~ 

'If::; ueJi1~m$ieJu JJm 1f1JJ-y.j QEl.f11f1lJ ri1'W\9lm~'lJV-:JN~\9lrl'wCl'i''ileJ f1eJ1-:J1J1'I 11JJ~eJ-:J f1 U i 'W \9l u WI tr -:J:IJ 1f1 

'il'W'Vl1 iM1Jf1l'J N~\9l1li'Vl'W 1~ml!y.j1::; i'W"lf1-:JL$ieJ'W 1lU 111'1 JJ - !:lJEl1eJ'W 'il~ !~uuu::; 'il~~eJeJ'\J eJ-:JLm ci-:JN~\9l 
q q 

~ 'jJ I d'" d 9J ~ I '1 cs 'j) 'jI ~ Q.I ... J d'G)Q 

l'IeJNt:-Iu\9l'IJ1~f1l'J'J1JJf1u:IJ'Vl!'\J:lJU'\J-:J NNu\9lU\9lu::; ! 'J -:J-:J1UJJfl11:IJy.j'JVJJ~lULI'I'JeJ-:J'ilmuu::;eJlJmw ! 'Wf1l'J cu q cu q 

N~\9l 11t1!'I11UU::;1'I11JJ~eJ-:Jf1l'J'\JeJ-:J~N~\9l ~eJ~N~\9lfl~ri1'W '\ '11 qjiMI'I11JJ'ffU '\ 'ilU'W 1'Vl1-:J i 'Wf1l'J~WJ'Wlfl~ 

:lJ1i:H1.J1 Uu::;f11'Ju~mJJ1Wf11'J '\~VJ'W ri1U~N~\9l'ileJf1t1N iMfl11JJ'ff'W '\ 'il~eJf11'J~WJU l~lU f1l'Ju~ f1l'J '\ ~ .. 

v v , 

'il1f1f1l'J L'ill::; rll'J 1'il U 1.J1.J,)U 'J 1Vu::;LVtI~ '\ 'W ~U Vi rl1'J 1 'ilU'H ci-:J~u iJ~ L1W U1'W ~ eJ'W JJ::; lh 1.:1 

~liJu'Vil'lh::;'il::; ei'lLfleJ'If::;eJ1~ i-:J'H1'~'Wmf1'11i'J'Jm1'lf 1~vnf11'Jtl1'l1'W~~U~U'J::;JJlW 1-2 \P'lUN 

nl uL:IJ\P'l'J '\UiJ~nw~U1'il::;y.jiJf11'J 't)'::; 'ffJJi1'IJeJ.:Ii'W ~umurn~ 'fflJJl'J mJ1JJ1'\ ~i 'W f11'J ~U nJ 1~ '\ U 
" , v v 

eJ\9l 'ffl'l1 m 'JJJLfI~V-:Jif'W~ULNl 'Vllf1l'J L'ill::; rll 'J 1 'il H iJ U,)U 'J 1 tlu ::;LV V~ 1~v'\ ~'ff11U! 'ill::;~UU iJ U'H JJ'W ~1t1. . 
ijeJ (Hand auger) 'J::;eJ::;'J::;'I11N~~\9l'J1'il'ffeJ1.Jlh-:Jnuu'J::;JJlW 100 - 200 LJJ\9l'J 'I1~eJ\9l1JJfll1JJ 

mJJl::; 'ffJJ'\J eJ-:J~U ~U 'H ci -:J~U ~ -:J 1.J1-:J 1.J'1 L1W1J1'I 1 lJJ'ff~iJCi5iJCUeJU U\9l f1~ l-:Jn'W 1 U\9l1JJ 'fffl1~~U~'\JeJ-:J 
Lmci-:J~u ~lLUUf1l'Jrl1'J1'ill~tI'\~Ll'lieJ-:Jci1Ufil'Yin~'il1f1~11LViVJJ Global positioning system (GPS) 

L1JWl'li eJ-:J lieJ '\ 'W f1l'J 11-:JU'W lrl1'J 1'ilUu::; tll'H U ~ 'il ~ \9l 'J 1 'il 'ffViJU~ u::; U~!1UI '11 um'ill::; rll'l1 f iJ U'\1 ci.:l~U. . 
, v 

11'il'il'l1u 'il1f1f1l'J L'ill::;rll':i 1'il fl-:J !L'ff~-:J i U nJVi 4.7 '\JViJL'\J\9lUu::; m::; 'il1V~lLm U-:J 'il~L'ill::; rl1 ':i 1 'ilUiJ iJ,)U
q 'U • 

http:lJ1i:H1.J1
http:1~ml!y.j1
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607000 608000 

CAS-4 CAS-3 CAS-2 

o 
• 

CA 1-1 tnn£JI!l'IJ~l1)£JH 

. ... ..
'Inn : mlJlI"'m'l1'fl'l11~ 

Q QI d' 0 <v .o:::::!I. 

H,Wliltu"l'l J:l'll1nJeJ~J:l'll1 m )lJlcIS) llJ n 

1'12553 

N 

A 
0.25 0.5 

__ i 

nJ~ 4 .7 '\JeJ'lJ!'\J~u'n~nnm~~lVl'llUl1'1l'l~f1!111 ::;
~ . , 

ril) 111 U 'lJ'lJ 'IJ'W) lV'n~lBVf1l!l1 ft ~~hJ 'lJ1l1tu elllileJ 

']f::;eJ1f1 <ij·mlf1'Wflm1'jj))lJHIi 

( mlJUH'W'Vl'Vll11'j, 2542 )"" 
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'I '<V ,I "" ~I .% ci 0 , I "I' '" ,I
flltl !'WH'WTI11'1fl'W1J1~lllill 200 !1JI'l1' flI'HlJ'W'V'I'W'Vl!'\l1~1;1'11'1'\l1J1'~lllill 831 !1' '\1H)1J1'~1J1ill 1.33 

1'l111-:Jf11Il!1JI'l1' i 'WiJ1 !1ill~'W~tl1'\1 'W I'l !~fJ-:J '\llfl~'W ~ii'IJ'W 1~ 111!Y110'W 1'l11J~mlill~'Vl1-:J1i1'i1hYill~1'W 
i'Vltl1HIl~fJtJ1;1'nl'1 i'Wflll'11;1''W 11J1J1'~flfJiJ~1t1 1;1'fll'V'l~'W~ fl11'l ~tJ1':;; ltJ'li.u~'W ~'lJfJ-:J'li1J'li'W i 'W'lJill~'Yl1 

q • 

" . 
fl11' ~11'1'" 'Yl1111'1'~tI~l'i1-:J'lJfJ-:J'\1 [l1J! 'Il1:;;H[l~ l' ~'\111-:J!! 'W 1!'Il1~ ~11'1'1l 111!Y11t1'W l'WII~ [l:;;~'Wli

q 

" 
'W fJ fl'Il1 fln 'Yl1 fl11' ~ml1 1;1'1J D~ 'Vl1'l fl1 tlfl1 'V'I '\1~ mY ill ~ 1'U 1'Vl tI 1 'IJ fJ -:J ~ 'W iJ 1'1 tJ l' ~ fl11'1 'W 

v ", 'I " 

fllfl1;1''W11J l~Hri dlfJ~'W ~~'W 'J5'W~'Wliiifl11'1;1'~1;1'1J~'W!'\1ntlllii~i 'W fl11''Yl111'1~fJ-:JiJ'W~'W!~n IW~1'~iiJ 

1'1111J ~fI'lJfJ -:J '\1 [l1J!q..'\l1~l'11 fl11'D'W Vi fl'li' tJlJ[l ~t1-:J! fll'll ~II [l~'Yl1f111'!nmhmh-:J~ 'W!'\1 n til !rl tJ 1~'Ii'fJ1J.. (l 

'lJfJ-:J'\1 [l1J!"'1~ ~11'1'1l1ll1l~1~-:J'Yl1f111'lhu 1 ill m1J 1 ill ~'W! '\1 UtJl11'l(l~iJ fI11'tJ1~!1J'Wmlllill 'lJtl-:J~ 'W 
q q 

I ,,, iI 

!'\1 n tl111'l (l
q 
~ iJ li i ~'Yl1!1'1~ tl-:J iJ 'W ~ 'W !~n ii in fll1 tJ l' ~!1J 'W II [l ~f11'W 1 ill 1~ tll'11 fI11' f11'W 1 ill ! U 'W1~'J5'W ~'W 

!'\1 n tJ1~ii fl illfll'V'l'\1~ fJfi fJ'l.J 'li'1-:J iil'1 ill fll'V'l 1I(l ~!~ 'W '\1 [llJ!'" 1~~ i fl~O'W 'Il 'W,j 1'\l~ iifffl tI fll'V'l 'lJfJ-:J fl11'! ~ 'W i'W 
q q q 

~'W!'\1ntl1~iim1lJ~m~tl-:J!~'Wi'W!~ tl10'W 1;1'11J 11 (l U1 1 tJi~i 'W fl11'~'W 1'tJ'~ 'W fI11' 'Yl1!l'1i tl-:J~'W ~ 'W!N1.. 

fi11J11'l1~1'W1'111lJci1-:J~1!'V'I1~'lJtl-:JfJ'4flll'1~'W!'\1Utl1'IJill~!lltJfl (!~iJ, 2542; Soil Survey Division Staff, 

1993) l~tJ1'~!iJlJm1Jlill~lJ!'\1 UtJ111'l(l~iJ
q 

" " H[l fll1' tJ l' ~!iJ'U m lJ 1 ill ~'W 11'l (l~iJ'IJ tl-:J1'l ~ fl fJ'W~'W 'J5'W ~1-:J'l 1~ tJfll1'! '\l1~ ~11'1'1l!! iJiJ,J'W 
q 

1'1 tlIl~!a tI~ ~1 tJ 1;1'11'W!'\l1~~'W IIiJiJ '\11J'W ~1tJ~fJ'V'I iJ 11 i'W ~ 'W ~'W!~'W ~'W!'\1UtJ1~JWI1 t'H)fJlJ IIfl1J!'Vl1 
q 

" " '\1'W 1'IJfJ-:J'J5'W~'W!'\1Utl11J1'~1J1ill 0.50-3.00 !1JI'l1' m 1J1ill~'W!'\1n (n11'l(l~m1-:J'I1lJ~tJ1':;;lllill 3,572,625 • 
[l fliJlfl'f)!lJl'l1' '\1~ fJtJ 1':;;1J 1 ill 9,646,087 !1J1'l1 fI\ll'W ~ -:J! ~'W ~'W!'\1n tJ1~J11'l1 (l UfJ'Wllfl1J! 'Yll UfJ'W ii1'1111J.. 
!'\1 n tl11J 1fl1 N1P11tlViJ'W 1;1'~ !tJ~tJ'W!~'W ~ lJ!'\1 UtJ1~!'Vll ~ -:J !'Vl1!'li'lJ!rl tl~ fl [l-:J 1 tJ 1~ (J 11-:J1P11fJViJ 'W ilJ~'W 

.. q .. 

jI '11 'jI " , 

!'\1 ntl1tJ 'W 'Vl1'1 (J(l ~!a tJ~ ffU11'l1 (lllfllJ!'Vll 'J5'W n 'V'I iJ'Vl1-:J 'IJ tliJ ~1'W -Y1 fl'1'l~ 1lJ I'l fl'IJ fJ-:J~'W li~11'1 'Il l' tl-:J ~iJ 

~rwi'W~'W!'\1 n tJ1~ii!fl'£li1 'W 'Vl1'1tJ!!tkffll1-:J !!fllJII~-:J mJ 1t11'l~ flfJlJ ~iJ 'Il '\l'\J'WU11J 11~!,J'Wll'l(l~iJ~'W
q q 

" " iJ'W i'W fJl'l1;1'l'11 m 1'1J~'W !H1l~ tl fJ 
q 

'\1'1l1VI'l~flfJ'W ~'Wl'\1n V1 !~lJ ~'W!i'j m'l~!am'l ~-:JCl:;;!a(J~lllfl i ~'Yl1 
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". " 
'Illnfil'JftnIlll91"Hlth~1'U u~ ,,~t'i mJ! 'ill~ ril'J 1'1l l"Ill 11~'U '¥i ril'J 1'1l 't1~t'ilJ'fl ~'fl mJll~! lUl. ~ 

I'l~n fJ'UJll"11tJflfllfJ! 'VlfJf 'U 1~ U~! lUl ~'J lUrilJJwi llJ~~;~!~'Uu~~ {1'~ {1'lJl91l'IJfJ~ l'l~no'U 'IJ 0 .:JUlJJ 1 . 	 . 
l'l~no'U~'U cil'Ui t'i uJ'Ildj~nIl Uln~'U l'l~nfJ'U ~{1'~ {1'lJ~10~l'lllJ~'J lU rilJJ1'Vi1lJ().:J ldo~'U,J'Uij ~nIl Ul~ 

u 	 ... 

1~'UI'l~no'Uldo"~IBfJ'fl11.:J~1{1'''un'U ~OlJ"~'~'illnfil'J I'Ill~ ril 'J 1 'Il ,~tlml1lJ1t'i lf1l1mYlrW1.J ,rtf.:J 11.J 
~ .. 

~ die I 	 I ~ 
U'U 1'J 1 U U 1:1 ~ U'U 1~.:J Il"I om '11 'U ~'IJ OUl'IJ I'l m 'J Ul"I 'J n 'J ~ 'ill tJ!w~ 1'1 11lJ'I1 'U 1'IJ0.:J lLl'l 1:1~ 6Jf1.J I'l~ n 01.J 

1'I11lJ~lJ'W''U,r~1~tln'l11lJ1(l~1.:J1~'W'Jtl~1''O.:J{1'llJiJ~ l~tJhhumlJ Rockworks hhlLmlJi.:Jnri11'1l~ 
OJ OJ 

(l~1~tl1l"1 ~11:1fJ.:J l~lJl~lJl 'U mill UNU~!1Ul~ 'lJiJ~OlJ"'I1 "lJ!'Ill~m'Jfll'W lUl ~OlJ 1:1 i i'TIfl1'U lUlUUU 
OJ • 	 OJ 

" 
l'ff'U0}5'Ul'll1lJ\1.:J (Contouring method) tl'J~nOUnllTI'Vll~(l(l~ (Kriging method) f11'Jfll'U1Ul1i''J~ill 

I'Il1lJ (l .:J'illm ~illJ1'Vl~1"~ tb~'U 1~'W!nUl cti'! ~tJfl1'U lUll~'U'il.:J i'U WnlJt'i'W l'Vln 1 IlJ I'l 'J I'l" O~ fll1lJ 
~ . 

& ~ Q.J (11 ~ 	 Q.I , Q.I 

"n'IJO.:J'I1~lJl 'Il1~ Il"lOUi:l''fl.:J 1:1 nIl Ul~ fil'J 11.:J1'l1'IJ0 .:J6Jf'U I'l ~ no'U (Stratigraphic sequence) 1'l10tJ 1~ "nIlUl~ 

" . 
fil'J i:l'~ (llJl91l'IJO':)I'l~ no'U ~'W!'I1U tJl'Vl1~1i'J ill1'1'W1i 'W!l~ "~~'U '¥it'i ~ lJ I'Il 1~ ri1 'J 1'1l f11 'J i:l'~ (llJ I9ll'IJ O.:)~ 'W 

!'I1U tJl'il 1n~fJlqj" '11 ~ 'lJ I'Il 1~ rild 1 'il~ 'J ~iUl'll1lJ ~ n ~ 1,:) "l i~u {1'~.:J 1 'W ~ tJ ~ 4.8 'ffllJ1'J tl ~1U'W n'~ 
" !'fltJ~.:JI'IJtJ i.:JU 

lUlh~lJ1Ul 0.00-0.30!lJl'l'J iJl'll1lJt'i'W1tJ'J~lJ1Ul 0.30 !lJl'l'J 

v· 	 clt ~ jI Xadc::.. d d Cl d.~ 
o}5'W'¥i 2 	 111'W6Jf'W'fl'W11'W !'WfJ~'WI1J'W~'W!'I1'WtJll"1U'Vl1'l11lJ"nU'J~lJ1Ul 0.30 -2.00 IlJl'l'J i:l''WWll'' 

lLnlJ!'I1~fJ.:Ju'W!!~.:J iJfll1lJt'i'WltJ'J~lJ1Ul 1.701lJl'l'J 

ii' 	 cl:' Q V l d d Q .c:::i &Q 	 Q 

o}5'W'¥i 3 !1J'W6Jf'W~'WU'W !'UfJ~'W!1J'W~'W!'I1'WtJlm'Vl1!!nlJ!!~.:J l"IU'Vl1'l11lJ"nU'J~lJ1Ul 2.00 - 3.00 

IlJl'l'J iJfI'"JllJt'i'W1U'J~lJ1Ul 1.00 IlJl'l'J 

i'W~ 4 Ido~'WI~'W~'U!'I1UtJlU'Wml~ffl'Vlll!nlJ!'I1~tl.:J l"Ill~fll1lJ~nU'J::;lJ1Ul 3.00 3.50 

IlJl'l'J iJfll1lJt'i'W11h::;lJ1Ul 0.50 IlJl'l'J'ilmh~~~lJ'1J'WI!'fl~. 
i'W ~ 5 	 ! d 0 ~ 'W !~ 'W ~ 'Ul 'I1U tJ 1 tJ 1.J 'Vl 'J 1 tJ ~ ~ 'Vl 'J 1tJ l! tJ ~ ff I 'Vl1 UnlJ I I ~ .:J ~ .:J ff ! 'Vl1 l"I U ~ fll1lJ ~ n 

U'J~lJ1ru 3.50 - 5.00 !lJl'l'J iJl'll1lJt'i'W1tJ'J::;lJ1Ul 1.50 !lJl'l'J 

QI 	 V ~ X.::io 11]911 ~.dQ 
1:1 nIl Ul::; f11'J i:l'::; i:l'lJI'l1'IJfJ.:J6Jf'W I'l::; no'W" 'Wl"I'W'Vl i:l'1'J 1 'Il fI1~ !'fll11'l ~ n fJ'U 1 'W l"l'U 'Vl!n~ 'Il 1n 

fild i:l'~ i:l'lJl91l1ull~!1Ul~!~'W~d lllJl'1'i llJ~.:J ;.:J!~'W'Vl1.:JJ1l!llll1fi'.:J1'l1'fl i'W ~'W!'I1UtJl~t'i1.J l1l.:JllfJn 

~.:J f11 di:l'~ i:l'lJl91l i 'W ~rilJJ1'll.:Jt'i rl'.:Jfi'U ~'Woil.:J~Jl!rio,,'WvillJ~'W~ d::;t'i 11.:Jf)~JIt'i'' In 1'W'lJUl~~• 	 'I~ 
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1fl':i ~f11':i um~~'UfJruflTI'd'\9Itl~'Uun~ 
v
~... f-l~\9Inru'l'i'riTI1i''U~\9ITI'111m'JlH9i':i1:iJf) '\1n:JJ!1l1~ril':i 11lu'U'U'I1\n l(Jn~!BU~ 'U1 nruu'\1 ci;j~'W

q&JA::iL 
11 2553 




-----
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Top 

I Clay 

I Cb) ,qlh rod. ira,;rn"nl 

ase 

v 
.::::,. <V do Q.I .<::>.~ f.l t1\9U)(U"l'l 1:1'1'11 'J '\J QIl1 1:1'1'11 m 'j lJ!'l1'j llJ f1 ~'U 111n'1Hpm 1::; ftl'J 1111l UU'Il'U'J 1t1(j::;!~tI~ U~ nru 

1] 2553 !mci':)~'Uehtm)'If::;en~ ')':)'11'J~'Ufl'Hl11inm1'b' 
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" ".
~U~';l'inJu~1-mru{n ii~ui'l1l'J1\91(l~'1 'I1Ul\91'lL!~ 0.20 - 0.50 !1J\91'J t1~'Vl'IJiu~um-ucrJ Vl'1~bY1'11f'IJ.., 

IlJU 1\91(l~'IJ '1 U f)1'J ~~\91If1i tI'I~U~U l~l'1f1J'lfU iifl"J11J'I1Ul'th ::;1J1Ol 0.50-3.00 11J\91'J 'l.h::; fltl'IJ~"Jl'JiU. . 
~um-u{njjJ1\9110 VtlUllfl1JlmVtlU 11'1191':ltIV'IJU ~fl rtl~ l'JU!lJu ~U1'I1-U l'J1~!i'l1~ 'I! i'l1!.,j' 1J!rl tI aflo.:) 1 iJ ., . 

v "v v 

1fll'J 11 'I 1911 tI V'lJU iu~U m -U l'J1iJU i'l 'J ll'Jo::;!~ l'Jfl ~111\9110 ILfl1J!i'll 'l1U -U 'W 'IJ i'l1'l ~1U '\I tI'IJ~1 U -Ylft'I9I::; 1U 191 fl.. 

Irltl-W ~1'Jol l~om'J bY1'J1~uhJ1Ol~um-Ul'J11191(l~'IJ 1 u'IJ'jnOl~u~fhl1 U~fl1f1hi ~'1!lJ'W. 
• v v v , 

IL'I1 ~'1~U ti'19I(lm'J:JJlfI~ tI'Iu'W~w~nl'1 3 !1l1 ~'1U'W f)1'JbYl'J1~ii~~~'1111J1l'J1Vitl111ill1J1Ol bY1'JtI'I'lJtI'I 

~Um -utn~ ~11J1'J (l111:JJ11~~'W .,'J iJ 1~1~l'J'V11f)1'Jfifll~t1fl~U~~fl1fl ':lTW 1~::;iifln ~::;~:JJ1911'IJel'l~ 'W 

bYl'J J~'W'lJ11 ~'Wm-Ul'JJ~!fl~~'W 1'W'IJ'jnOl~bY1'J 1~i'l11:JJfl ~u~riJ'W1'MtlillJ1-J ~'J l'IJ~:JJJ1'Yh1J~'1')fl
u • 

elvl 'W'IJ'j nru 191::; fltlUJ1'W1!flfl~'W '1 U l'JfI fl1m i'l tlf'W 11 ~ '1U~ ~lYu Irlel'W ~ 1'J ol 1.,j'el:JJo ~o ~1flf)1'J 1 ~1::;
<u q q '\J 

o ~ .::1 cv .t::.':t. d WQ " " 
~l'J J~!I 'IJ 1J 'IJ'W 'J1l'JCl::;Wl'Jfl ~11J1'J (li'l 'J 11J 'II el1J I'll 191 m'Jf)'J::; ~ 1{J19I1'IJel'l~U!11 'Wl'J1 fl11:JJ11'W I'll el '1<J5'W ~U 

ct ~ ~ "" Ill] 91 Q.J e:5l d cv ~ d ~ 0 ~ Q.I , 

mUl'J1i'l ~l1J1'J(l'IJU .,'JlJ lfl L!o::; 'J ::;~1Jfl11:JJClfli'l'W1Jf)1'J 'i:Y::;'i:Y:JJ19I1'\1el':)~Wl1'W l'J1 ~lfl'W'W 'W I'll el:JJCl fl.:) flO1 1., 

1iJfi'l'W 1Ol!~el'l11ill 1J1Ol bYl'J el':) lfl l'Jii ill 1J1\,lj ~U 1l1-U {n1191(l~1J~fltlJ 'W J 111 UfWV'1 U'!51.:)iJ 'J::;mOl. ., 

2,202 ,357 - 9,646,087 1:JJ\PI~flI91Ul1~el~~HlJU'lB:JJW1'JClV'1'W'!51':)'l.h::;1J1\,lj 815 ,687 - 3,572,625 Clfl1Jlft'n., .,
"'. . 

I:JJ\PI'J iifl11:JJl1Ul'IJtI.:)iu~'Wm-utnYitlml1JiJ'J::;:JJ1Ol 0.50-3.20 I:JJ\PI'J 'W1JVl'J::;~'lJfl111Jafl~lfl~h~u 
~ ~ 'j/ ~ ~ .c::i ~ d.c::i ~ .dl .d ~ 1.cJ

iJ'J::;:JJ1~:U 0.20-3.00 t:JJI9I'J <J5UflU'l1'WltlU~'WIl1'Wl'J11'W Cl o::;Wl'Jfl~'W l\P110(l.:)~'W l\P110iJ'Wlmtltl'W!lCl::;'i:Y 

JlI911CHlfl1Jm~tI':) ii ~\9l'lh::;~-ff:JJ!I\9lnNI911~~1J fl'W lfll'J~lm ~':)~'W1J~ nru ~h!.fltl<J5::;tl1f1 ')':)111f1. 

'W fI'J ft'1 Ii'J 'J m 1'If iiill 1J1OlbYl'J tI'I~l~fI Irl tI'W ~1'J ol l.,j'mJ Cl'W'lJ11UUl111~!flfl~'W fl1J L! '11 ~'1 ~U.fl1l'Jl1~':)
• ., u 

fll'J bY1'J 1~1U!I~ o::;!ll1~.:)ti'I9I(lm'J1J~'W!m~l1J1'J (l!lu.:)!lJuiJ'J ::;1~Ul1 ~fl"l 1~~.:)~ 

~1U 'l.J~1J1\,lj bY1'J tI.:)'IJ el':) !I 11 ~.:) ~ 'W ~~ 'U::;! lJ'W 1911U'I ;!~Gl'J'J .fl1'WILCl::;fl11:JJ~'1fl'W '1 Ufln 

'l.J 'J::; fl tl1J fJ \91 ~1'11 m 'J :JJ!fIi tI'I~ 'W ~'W!m !~ tI'I 'U1fl~'W IlJ'W 1f1tJ~'IJ~ bY1fit1J i 'W f)1 'J 111 ~ \PI ~111 m 'J:JJ 
. " 

!fI~tI'IU'W~'WH-I1 lfll'J'U::;iY.:)!f)19I'U1fl.,j'el1Jo 1~11'IJ1,:) !I11 ~.:)ti'I9I(lm'J :JJ~wm'U::;iJ'J::; ~1JUUl1111 'W ClUlfl \PI 
., u 
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tl'U 1mfl~ tJ 'l111f)mlJ1UHY1) tJ'l~l'llJ lJtfhll unleHJ ~'l U11 'ilvdI~'Ui111'ilv~ ~hflill~ff~. 1m ~'l '11\9l f;) m) 11 

~'Ulf..I1VitJ1l1l'llJi1ill'l1l'Wi~111'U Vi ff~;i tJ 11'11 ~ 'l~'U lJ'j nru ti'1lfltJ~tJl.l~lJ mJ 1i'l'l11m..lfl)fl'~ 'fi':i )11)1''11 
, 

".
", 

., 

" 

" " )::; i Uf111ll ~ f)9ij tJ'l i'U ~'U i1 'U!!~ (l::;!! '11 ~ 'l ~ 'U fl11ll ~ f)i'l f) ~ 111~'U{JU ff':i ':i fI ~ tJ f)1) '111. 
'VI ~l'l V1 m ~'Umil V1~ 'U 1J1 IV; tJ 1 i'U':i::; I V'lJ'U I ~ va1'111 f)i'U ~'U tJci~f)lJ1 f)tJ1 11 ~11~'U IPi'tJ 'llJ f11) 111 ~mY1., 

~'U {J{JmV;{Jl1::; i~'I11~'Umilv1~l'llJll11 i'u)::; IV'lJ'u1 'U min ~l'llJ~'UJ'UI~'U ~'U ~f) 'ff1'11~lJ!!'I1 ~'l~'U ~ 
'ff n 111l'llJ 11 lJ'j 11 ru ~ 1!fl {J ~ tJ 'U ~ lJ ., (l V1i'l '111 ~ 'U fI ':i fl'1 'fi ':i ':i II ) 1 'lJ' tJ 11) lJ i1 ill" '1111 'U I~ tJ 'l i'l fl ~ 11 

~l'Ufln:JJ~'VI~1 'Ufln 1i'~~'U I~'U ~'l~ ~hflty1:iJt!tJtJ 1 Ufl11f1'U !~ tJ'l111mm~'l'l1\9lf;)m)ll 

~'UIN11:iJlJ~'U~ ffl'fi nru::;~!~'U!! '11 ~'l~'U 11~ tJi:iI!~ 1:iJl'llJf11':i ff::; (l'lJI;119ijtJ'li'U ~'U miltJ1 !!11 ~ 'l ~'U tJcii 'U., 
v , SII I 

Vl'U Vi ri1'U '4f1f1(l ~'VI1i1 'U f11':i GtJm tJ 'l!! (l::; i'11u '.i::; ItJ'lJ'U111flVi~'U'W'U ~1I~'U I?i'{J'l lJf11'.i 'vhUtJ\9l fl (l 'l n'U ~ 'l 

tJll1 tlci1 'U) u~tJ'lf)n4tJ'l1l tJ'I1~ tlf11':i ~tJ! 'lfl m):JJ ~'VI~111m1l1~tJ'l~~'U i'U 11:iJ 1f1'U i1ill'l11d l'llJ 'VI fl!!l1 ~'l 
q,J <u <u U (II 

. ' " 
~1'U ':i::; tJ::; 'VI1'l) ::;'I111'l II '11 ~ 'l ~ 'U nlJB'11 ~ 'l f..I ~ I'llfI ~ tJ 'li1'U ~'U!f..I1~ tl 'l 'lJ'11.u1'U lJ 1'l 'I1:iJ1f1'U., 

i'l tJ cil-i 1'l111 mm ~.:J ~ 'U!~ 'U)::; l'J::; 'VI1'l1 fl (ll'l tl ffll fl1':i i'ltT'U f11) 'I11~ 'U mil l'J 1 IV; tJlJlI i'1 'U f)1 '.i ~ 'U nJ., ., 
o c:: 9J.c.i ~ ~ 9J • ~ IjI.::9 0 Q.,I ~ I 

111!t1'U \9l tJ'l:JJ f11) ~'UtJ1l'J~ 'U ~ 1l'Jl'J1'U l'l1'11 'U::; l'llJ U ill'l11'U 'VIfll1lllJ 1'U 9f 'l flU 'VI 1 i 'U (lfl'l:l ru::; 'VI f) (ll1ll1" . ., 
~ .J ~ d9,J ..:::. Q~ Q 9J ~ 

'VI 'l 'I1ll ~'U 11::; Itl 'U f)1) ll'lll\9l 'U 'VI 
q 

'U i'U f11) N (\\9l IW::; tJll1 I tI 'U l'.i tJ'l Ifl'U fl11ll mlJ1 '.i f;)~ tl 'l'lJ'111J1'U I'U tJ'l 11 1fl 

"" ~ 1~!!fI (l 'U 1'l'U 'VI 
q 

'U 

111 fl,u tJll (l f)1 ':i 1111::; 'ff1) 111 fllfl (l''U III l'llJ 11m':i 1 i''VI~l'll'J1 f)'.i!! '11 ~'l~'U! l1ill'J1~tJ'l'l1:iJ1f1'U., ., 
'v v y 'j) I 

'I1\9lf;)m) lllfl~tJ'lU'U ~'UIN111'l 3 1m ~'l 'W'UlJW.l1ll'l1 m fll1ml'J'I-1'l5mJUI::;~tJ'l!!11 ~'l~'U Vii ~nf) n ~~ 

'VI ~l'll'J 1f) ) I I 11 ~ 'l ~ 'U I I (\ ::; u'j III ru fl 1 ) 'l ~~ tJ 'l I! ~ (l ::; 11 :iJ 1f 1 'U I ~ l'J ri 1 'U i 11 W'lJ' 11.u1 'U In tJ lJ 'VI fl '11 :iJ 1f 1 'U 
<u u q <u 

N~\9lnm q.f~'U!N1 '~ll1ri 'l~ 1tJ l11'O'l1 ':i 'l'l1'U 5\9l) 1 f11':i 1'11'V1 ~l'l tJ1m ~ 'U mil tJ1~tJ'l II~ (l::;fI ~1!~ tJ'U 11~ tJ 

I) 'l 'l1'U~'U tJ cinlJ 11 fI ~1!~ tl 'U' 'I1'U lJ fl 1':i ~.:J4tJ N ~ \9lnru q.f~'UIN1:JJ 1flt!{JtJII\9l fl~ 1.:J n'U tJ tJfl i tl i'l tT'U., 

, ' " 
'WlJ'I1 m tJ ~lJ1J G{J11lJ fl11:JJ V'l ~'U!,W tJ.:J'j"l tl~ tJfl n 1i''ffl'l1 ~lJ f)1':i 'I4'~'U ltJ\9l ff1'11 m ':i:JJ!fI~ tJ.:Ji1'U ~'UINll 'U 

q 

, " " 
Ul1'iltJ'U 11 1fli1ill'l1 lVi fl~ 11:JJ l11.:Jl1ll<flil iJl:JJ 1) ml1111'1'.i 1'VI'.i llJO 'l9rtJ I~ 'UIW::;,utl~tJtJ~ tl.:JiJfI1'Uflll'l I I '\1 ~'l 

q " 
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" 
 .
~'U1 'UHiPi Cl~'I11iiJ1'U ff1lJl'H)'I1l~tllJCli'l fI~ 1'.H '11 ~TW' til ~i. 'U fI11" 11'1 IlN'U l~m~-'\PlJ'U 11l'U 1'1'11'1 fin 

'U 'U . " . 
tl1" ~fltlUtl~Hn'l1m1"lJlf1~ tl'll1'U ~'U lN1IlCl ~ f111" 11'fI fl11" Vim lJ 1~ fflJ ff1lJ 11" fl Il~'1 <U'U 1'U 1" ~ iul;'1'V'I1ru "!fer 

q 

UCl ~ l~tllj~'Ul 'I1'wenll91 fl ~u'~mjH 5'1 fJ'U rw v '1'W CliPi Cl fll1"l ~rl1'11 fu t111" ~\PlJ'U 1Cll91 ff111 f11"1"lJ 
q q 

I" I I 'iI 

lf1~ Cl'll1'U ~'U!N1 ~'1 i'U tl'U lf1191 Cllllll~11lJ 'fI1U1'f1 V!'Q 'W 1~ CltJl'1~'11 'U 1"~i'lJf1 f11~ Cl'U ll'flW f1 11"f11U '1~'1 
q 

Cl tJ1'1lJlf1 1 'W1"1~ 1l~ nCll t1!fl'flllW111 i 'U Cl'U 1f1191 Cl tJl'l!!'lj tJ CltJ ~ '1f1 11"V41l n W lf1 1'lJ~ 1tln'lJf11'.i~\PlJ'U 1 
u ... 

Cll91ff1'11 m1"lJl1l91flm 1"lJ Nill91JlWcvllf1i Cl'l~'U ~'U lN1"!flJ"!ftJ 1 tJf11f111911'f1V1'Q 'Wl~11'111 1'fl'Uf11"rY11i'.i'.ilJ1"1"!f 
q q 

'\JCl'lu1"~!'VIrY1vw 

I 
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, 
<'t 

11ftft 5 

. . ~ ~ 

f)l)" ii''VI1'Wt'J1m ~'Wt'I1-w£r.rrl'l tl~1J'U O\lU'11 ~,n11'l()m)" lJ lfl1 O\l D'W ~'W l~l tT'W ijwnlJ'I1 (11fl'l1 mt'J 
~ . 

'I'1\l~fl'l:!ru::;'UO\lU'l1 ~\l~'W~iii' lTIf)l)"'U~~'W 11'l()~1Ju(1::;ililJlru f)l)" i i''UO\lul'i(1::; 11 \l\l1'W 1~m11'W i'l1w 
• • u 

~lh::;flOUf)l)" lfleJu'VIfll H\ll'W D~~-U'W ~::;c5o~'Wm-wt'J1~lflWflGJ1'W~1'llflU'U~'I1 U1~'W'U1t'J ~\lJ'Wfl~lJ 
qJ q q q ~ 

\l1'W ffU 1 ~ '~n,.'W OU 'W 1'V11\l fl1)" i i''Vl 1'W t'J 1m ~ 'W m-w t'J 1~ l'I1ll 1::; 1:1'lJ 1 ~ tJ 1~lb"'W 0 U 'W 1'V1N fll)"" i' 

nil 0' '" '" '" ' ''''''' ~n Iu)"::; tJ'If'W'VI)"'VWlm~'Wt'I1'WtJ10tJNtlfl1liU(1::;t'I1lJ1::;1:1'lJI'101:1'f11'Wfl11lJ1:Y1lJU()'UeJ,mu)"::;flOUflUU(1::; 
~ ~ 

1:Yfll'VHfl)"'l:!~n~'UO\llm~nrl'l()m)"lJ ~\lU'W1'V11'lf)l)""i''VI1'WV1m~'Wt'I1-W t'J1tT'W ~::;l1:Y'W OU'W 1'V11'lfll)" 

n I '" n I """ '" '" 1 0 <!/ <!/ 0'" , '" ~ '1 jln I <; 0' '" 
u)"1JuH1li fl1)"'IJ~~'Wm'WtJ1 ~tJfI1'W'l tl'lfll)"'W 1'V1':i 'VW1m ll'l1 (1'l~'W'IJ'WlJl ! 'lfu ':i::; !tJGJ1'W 1:1' 'l 1:Y~IW::;lfl~

'II q cu q 

.c:S. ~ d CI.I d CI.I Q.J Q ~ dt 
f11 ':i 1:YUH 1:1'tJ'W 0 t'J 'VI 1:Y~ U'W 1'V11'l fll':i ~ ~ 1 flU ':i fl'l:!lf1 ru fll'W 11'l ()~ U U (1::; fln 11\1U~'W fl1 ':i 'IJ~~ 'Wt 'W 0 (1 ~ cou q q 'II 'II 

• I 'jJ 9J , 

~(1 fl ':i::; 'VIul'i 0 ff \l U1~~olJViln~~1fl fl1 ':i 'U~U '11 ~ \l~ 'W I'l (1 O~ ~'W u~'W fl1 ':iVJ 'W 'Vl 1:Yf11'W-W'W Vi '11 ~\l fl1 ':i'IJ ~~ 'W. ~. 

~ lltJ 'W fll':i i i''VI1'W mm ~'Wt'I1-WtJ1ij ':i 1tJ(1::;I~tJ~ ~'ll'i 0 1 tlu 
~ 

u U 1 'VI 1 'l fl1 ';j 'IJ• ~ 'VI 1'W t'J 1 fl ':i ~ 'W I 'I1U t'J 1 ~ ij tl ':i ::; ff 'VITI f11 'W 'U 0 \l UI'i (1 ::; U '11 ~ \l 'l11'l () fl ':i ';j lJ 
. ~ ~ 

lfl1 O\lD'W ~'WlN1 ~O\l'l1l'uJmqj (1.w'W~ 1'W 1'i1'l'1 myh'l1'W 1:Yfll'W ~fl'l:! ru::;'VINli)" ill 1'V1V1'IJO\lll'ln;'l~'W f111lJ 

~ fl f111lJ'I1 'W1 U(1::; fll':i 11'li1'UO \li'W~'W ':i 1lJJ\l'IJ'W1~'lJO\l~l.I~ ~ ~::;1'llfll';j 'U~~l.I dJ'W ml1'l h "j'OlJ (1. ~ 

~ll.1 tl1:JJ 1 ru ~ l.Il 'I1U t'J 1ff1 ';j O'l f111lJ ~0 'l fl1 ';j tl1lJ 1ru fl1 ':i 1 i'11'l ()• ~U f111lJ'W 1Oll 'U O\l GJ1111f1'W '1110 

~tl';j::; flU1J fll':il'i Ofll';i'W~l.I1U'I1~'l11'l()~U fll':i 'Ul.I ri 'lU(1::; fll':i l~U1fl'l:!l~ 'W mu t'J111'l()~'lJ "j'OlJ (1~'W iI 1'W 
co 'II 'II cu «:t 

I'i1\1'1 m ~ 1U 
~ 

~::;'I11lJ 1tl)"::;fl oUflui~ ff'W i ~f1~l~ 0 fl~fl'l:! ru::; fl1 ':i 'Il ~ 'VI 1'W t'Jl m ~ 'W m U t'J 1'U O'l ul'i (1::; 

" 
mj1fl'Wl'i0 1tl ~fl'l:!ru::;fll':i'IJ~'VI1'Wt'Jlm~l.ImUt'J1mlJl':itl~111'Wfl'~ 3 'jtlUUU~'ll'io1tlu 
~. ~ 

. ~ 

fl U 'U~1Jo~'Wmut'J11'W ~fl'l:!ru::;UUi.Jlhrfll'l1lJl ::; 1:YlJflUflU 'U~~'WmUt'J1 i 'W'lJ111ruU 'I1~'l 
q • 


, 3J 'j) 1 " 


~'WViij~fl'l:! ru ::; 'U O\lGJ1'W ~'WVO'W 1Pl1lJlfl 'If'W ~ l.I m U t'J1Vi \1::; 'I'll fl1 'j 'U~ O~" 'W ':i ::; ~U~l.I ri1'W i'l1 wij f111lJ ~ fl 
q ~ u 

1lilfl'W 3 IlJl'l'.i fll'.ili'lflio\lllmmJfll'l1'W '.i()lPlfl~'W (Backhole) IW::;'.itl'U'W~'Wm\1\1 ::; 'Vll1lil~ 'I1~U'V\'1 



•• • 
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I~'u\m~ hJff~\WJfl!'W 11~ fffl1'W~'W ~11J'W ~'W ~'W tl fl'W i 'Jlllf) 1:Wff11J11 \:H'lJ111.hhnu1 ~'11~ flfJ1'il 'il~111 
1l1'lfl1 tl-:J 11f)1'11'11f)~~'11 rilJl~'W tTUJ'l111 'W f) 11111-:J 1'W ~-:J ~111J'W IPi'fl-:J 1911!1-:J-:J l'Wfl'W '\J~ !!'Vl'W '[ ~U191fl'tJ f) 1ur 

u •• 

~f)fjw~m1'IJ~'il~!ilJ'il1f)'lJtlUlJlJu'W'\Jemjtl~'W111UU1 '[~tlf)11'\J~~'W!'l1UU1'il~'tJfu~'U~ 

!1J'WnJ,T'W'lr'W'~ (Bench) !!~(l~,T'W'il~ijfl11lJff-:J'tJ1~lJlW 30 !9f'W~!mn i~tll911lf!!9f~~'W111Utl1'\J'UWl 
~ ~ 

1 tl m ~ U ~ '11~ fl ff1lJ ~tl'\J 'U ~ 'U 111 U tl1 ~'W ~U~ 11W '\J~. ~ 'U 111 U f./1 'il ~ tl fl 'tJ f'U! 1] 'U,T'U 'l1''W 1 ~,T'W (l~ 30 
~ 

v • v 

!9f'W~llJI9l1 'il'W O-:J.,J'WYi'l$11'1l1'W i:w ff1lJl 1 tlt11~ 'U lJ1tT'U'l1lfeJ iIPi' 

v 

, 'W Ul-:Jmw 'If'W ~'W!,..d'jtl1ijfl11lJ'l1 'U 1mflfl'Jl 3 !lJ19l1 fl11lJ ~ fl'\J tl-:J titl'\J~~'W111Utl1fl11 'il~• 

'\Jtl-:J'\JeJutitl~'W tl~N 11 ~19l1lJ'\J'W l~'\Jtl-:Jtitl~W'l1 Utl1ff11J11 mHU'\J'Wl~fl11lJf)')1-:J!!(l~fl11lJ U11 1l1' 

mli1~irlJn1Jl~f'U~~ijtl~l~tl~1-:Jvfn~ l:W~l!1]'WlPi'tl-:j!'vhnu'IJ'W l~~!ff'Wtll11 'W11U-:Jl'U ~ 'l1'ud (20x20x3
~ 

. • . v 

IlJ19l1) ff) 'tJ~tllJ(l '\'111 'tJ'\Jtl-:J fl11'\J~~'W!'I1 Utl1~flllW~U;)tl
~ 

1) !fl1tl-:JjjeJ~'91 

2) m1'\J'Wri-:J 

3) '\J'W1~titl~'WYi111lJ1~fflJ 
jI • jI .dl 

: 'WeJUfl11fl11-:J 20 !lJ19l1 tll1 20 !lJ\9l1 (lfl 31lJI9l1 

4) mlJ1W-eJ19l11fl11'\J\P}• : lh~lJ1W 2-5 (lflUlrl'flllJI9l1 /1'U 
~ 

(film~U hH'J'Vf1 hJ'\Jtl-:J'l$111j1'U) 

a' I I I 

: 150-300 UlY1l~flUlfl'fl!lJI9l1 (fllmHfll'\J'Wff-:J) 
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~. Q Q,I <I' 0 Q.I .c:.. 9 jI ~ d -
--- f-lMlmU9'l ft111 'J 'IJ EJ\P1 ft111 m 'J l.J!'Jj'J 1l.J f) 
 b'l5U'J'l'll'Ufl'U (Ti'U,)\PlJ'U, 2545) 


l'J 2553 



79 


" 
f11'J 'IJ~D D~ 'W!'11 ihrJ1'Wrl'fl'j:j w~u 'lJ'lJihYfHmJ1~ l;'l"lJ fl'lJf11'J'IJ~ ~ 'Wm ii til1 'W 'lJ~nUB! '11 ~ 'l 
q q 

~'Wmiitll~iJrl'f)ElW~'lJD'li'W~'Wl~'WH'lJ'lJ~'W ~1'W~'lU~'ll'l1 i'W ~'W m ii tll~ 'i)~ 'Vll f)n 'IJ~mj1 'W 'J ~~'lJ&1'W I 
q .. 

bh'W'lmuiJl'llllJ~f)!lldl'W 3 llJl'l'J l~D'l'i)lf)rl'f)Elw~i'W~'Wl~'WU'lJ'lJ~'W~l'W~'lH~'ll'll f1l'J'IJ~ il'ltl1.ff 
u q 

I 

. " 11 f)~ f1l'J'IJ~ '1 'W rl'f)El w~ii 'IJ'W WIDD'i)~iJl'l 1 ll)f) i'l 'l Ub'l~1'l lllJ tlll'IJD'lDD~'W l'\1 ii til U~lul9i 
9J ~ ~QI 0 ~ ~~ 1 Q.J Q.I .:::1 ~ I ~ ~ .d 

'l$11'lJ 1'W '11 'J D~'J 'lJ l 'I1lJl 'i)~ f11'11 'W ~ 'Yl'l 'W 'IJ 'W DtJf1'lJ 1:1'f1l'V'l b'lf)'lI w~ 'Yll'l 'Ii 'Jw1'YltJlll'I1b'l 'l~'W b'l' f1l'V'l'V'l 'W 'YlUo ~ .... I'JI I " • I.tt.o::::;! 1 ~Q.I ~ ~.cI I ~ 9J & 

'IJ'Wl~'lJD'l'V'l'W'Yl lll'l~l'i)mO''WD'IJ'Wl~'V'l'W'Yl'Yll'\1lJl~O'lJI'lDf11'J'IJ~ I'lD f)ll'l 20 llJl'l'J tl1J 20 llJl'l'J b'lf) 3 

" " 
.. q 

,
llJl'l'J i~tJ'\'i'lii 1'l1llJ~f)'lJD'lDD~'Wmi1t1l l11l'll'J~f)wjl 3 llJl'l'J l'V'l'J l~ 'i)~iJl'llllJl~v'lI9iDf11nf'l'IJD'l 

'lJmJDD~'W!W~'JtH9rf)~'W 'VlN 1'W !llO'~~lf) Dl'i) 'i)~ ln~5'W1'l'J ltl'IJW~'Vllf11'J 1'lf)~'W ~'l UO'~ -'11 'W 'J11~ 5.2.. 

I 
1) ll'liD'liiD~1.ff 

'I ~ "" " : ~'l$'JfI'IJ'W~'W'IJ'Wl~1'l11lJ'i) 3-5 b'lf)'Ulf1'fHlJl'l'J2) f1l'J'IJ'Wri'l 
q .. 

~ ~ 

3) 'IJ'Wl~DD~'W'l1l'\1lJl~b'l'lJ f1Jl'l 20 llJm till 20 llJl'l'J of) 3 llJl'l'J 

4) llilJlw51'l'Jlf11'J'IJ~ 11l'Wf)m'l (m~tI 200-400 b'lf)'Ulf1'OllJl'l'J;1'W)
q .. 

~ , " 
'W Dtlf)ll 100-300 'Ul'Yl/b'l.. f)'Ulf1'fHlJl'l 'J 

, " 
f1l 'J 'IJ~ D D~ 'W m ii Vl'IJ'W l~ '1 mu:IYf) 'i)~ mlJl~ b'l'lJ fl'lJ U'I1 ci 'l ~'W m ii tI ll1 iJi'W ~ 'W m ii tI 1 

q u 

'11 m tli'W '11~DiJi'W ~ 'Wmii tl1'11 'W llJl f) ('11 'W llJlf)f)1l 30 llJl'l 'J) '11~ m ~ 'W U'11 ~ 'l~ 'W m ii tll~mj~ f)lJlf)'l.. 
I~'lJ'Wf11'J~~U'lJ'lJ~U'l~ll~'WIVi'D'l 'l.ffll'liD'l'llf)Hl'Uf)11'J~lfl'Yl'Jfll'lf)~'W (Backhole) 'IJ'W l~ 111 qJ 'J f11'lf)~'W 

" Uo~'JfI'IJ'W~'W'IJ'Wl~ 10 (1f)'Ulf1'OllJl'l'J(HI'lJ'J'J'Ylf) 10 ~D) l~'W~l'Wl'WlJlf) 11f)~f11'J'IJ~'l'Wrl'f)Elw~iiDD
.. q q 

~'Wl'\1iirrJiJ'IJ'Wl~1muD~l'lUDviJ'if'W~ 3-4 1~ ~'lUb'l'~'l1'W'J11~ 5.3 
u .. 

http:ll'liD'liiD~1.ff
http:il'ltl1.ff
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lU~ 5.2 lLfffl~~f)lJru~f)1) 'ljflUf)~h.!l'HijV1'\J'UWIl~f) 
~ QI d' 0 QJ .c:::::. 

N(j~fl ru'l'1 ffl'H) 'jJ ~~ffl'H m HH'15) llJ f) 1l'jJ'jJH!fl~eJ~,)m (1i'Ui\llJ~r, 2546) 

U2553 
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4 QI <V ~"0 ~ '" f-Hl ~ j) ill 'VI fY I'll 'J 'U ~~ fY I'll n'J'J lH'1I 'J TIJn (TIU1I'.llU, 2546) 

lJ 2553 



• • 

82 


fll) i!~H)~'Vllfll) i!~ 11:114 it-l "1 u,,~tli''lJJ l.hJm1:Jt-l ~t-lDt-ll~ (Bench) 1~(JII~" ~~t-l Dt-ll ~ 
"
" 'il~iJfl1llH".:t 3-5 IlJ\9\) ffllJl)fl1 'I1HI'Ut-l ci' \I~t-l1\11~1~(J1111 tlfll)'U~tltl~t-l '1 WlfnJru~U 'il~iJ1f1'1fl)

~ . 

I'I1lJ tl.:J1I ~ tl) ~ ~ltl tl~t-ll~ tl 'il~ flTl1t-l ~ 'j tlll 'IJ'IJ fll) 'U ~ fll) tl i''lJfl1llJ'l1t-l'Utl.:J tl tl~t-l) 1lJ~nl.:J IINt-l fll) 

~ . 

N~\91 t1:Jt-lIP1'W ff~ tl,j'tllJ"vt11tl'IJtl.:Jfll'ji!~~'Wl'I1uen'IJ1-l1~111 oj fi tl 

""... ...
1) Ifl~tl.:JlJtl~1~ : tmtl.:J'ilfl)11t-lfl 


2) fll)'lJt-l-ff.:J : 1~)fI'lJt-l~t-l'IJt-lWlfl11lJ'il >5 "fl'Ulf1'fltlJ\91)
. ~ 

f ~ d 
3) 'U t-l WI'IJ tl ~ t-l 'VIl'I1lJl~ fflJ hitij1O~~t-l tl ElO'IJ fffll~ lft-l ~~iJ tl El 

~ ~ 

4) mlJlru5\91)lfll)'IJ~. 
~ , ~ 

5) ~ll~~llJ t-ltllJfl11 100-300 'lJl'VI/"fl'Ulf1'flIlJ\91)
'" 

c:S <V .q .cI v C\ 

5.2 fll·Hfl1J·m1:jl~'\.U't'i'Ul'J11V1tl~1J
Q 

M\91f1 m )lJ'il~fI fl'IJt-l ~'.:J 1~(J) flm~'IJ~ 11~ tl) fI'lJt-l ~t-l 'Ut-l i~tl 'j~lJlru 3-5 "fl'Ulf1'ntlJ\91 'j 'ill fll'l1lJ tl.:Jtltl~'W 
'" '" • 'JI 

lJ 15.:J 11ii'" i!It-l11~ tll 'j .:J.:J It-l t fl~ tl.:J 'I1t-l ~ 'W IN 1 'ill fl fll) €i 1 'j 1 'ill 'W ff t-lllJ ~ u -J 1 I f) tlU 'VI.fll I 11 ~ .:J M\91 fI fl 'j 'j lJ 

Ifl~ tl.:J Jt-l ~ t-lINl Iii ffllJl'j fI'U~ 1\91 fI~ 'IJ ~t-ll11U (J1l~J.:J1J~.:J iJfl1llJ ~ll1:Jt-l1t-l flU IR 'lJi'flll l~ t-l111UlJ1 

1\91 fI~ 'IJ 1 it~I1:J'W ~ It-l1t-llJlfl I ~ (Jtl fl~ 'VI flU 11 ~.:J M\91 fI fl) 'j lJ 'il ~'Vll fll 'j 'IJ~ ~'W 11~ tl~tl ~ t-l111U (J 1 'ill fl. . . 


~ lt1:Jt-llP1tl.:J €in tl.:J~t-lI'l1U(J1ll~1t-l1t-l11 ~.:J1'I1rw(J.:J~ tl~ tlfll'j 1~Jt-llfl~ tl.:JJt-l~ t-ll~ 11'W 'lh.:t~ Iii ffllJ n fI 

~tl~t-lI'l1U en 1~11~tlltl'IJ~~t-lmu(J11~ 'illflfll)ffflll1~'IJ 1111 mmn1.:J5.:J liiiJfll) IRui'fllll~'WI11uen~• 
" 'JI " 

€il'j tl.:J 1it~1~tl El1.:J fI flTI~ .:J'Vl11 '11fl rufll~'IJ tl.:J ~t-l I11U lJ1111 ~1t.T'W tl1 'il 'il~ iJ fl1'j tl'W Itltl'W 11~ tlflfl111~'W
'" . '" 

~t-l'l5~"~ mlJ~N11Ul~t-l'Vll1 'I1flrufl1~'Utl.:J~1-lI~tllJ i.:Jllff~.:t1t-l 'jtl~ 5.4 i.:JtTt-l flru~m'il(J~.:J 1~1 fft-l tl. '" '" . " 
11j fll'j IR'lJi'm:111\91f1~'IJ~1-lI11U rnYi(HllP1tl.:J 2 U'IJ'IJ l~i.:JU. '" 
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.c::. Q.I .Ie a,.o Q 

f.lMlilrucv\fflm'lJ~YHYT11m ':JlJ!9flllJf1 1~(J1TIf1fl~~hm1'W(Jd "li'lJ~!dtlHlTinhw 

iJ 2553 (litJ1I'lfU, 2545) 
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c:) OJ d' 0 CV ~ ~ at I Q.I Q.I a' 

rlnl9lf1ru CVl ('1' I'll ~ iJ~19l ('1'1'11 n ~ ~ lJl9f~ llJfl UiJiJ~'Ull1 'WnClCl'U19l1lJlfl (li'Ul~'U , 2546) 

tJ 2553 
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fll) !~'lJffl'l:l11\91t1~'IJ~hm1 Utf1!! 'IJ'IJrl t 'lffi'IJ~ 'W!11 UV1~!~'W ~~j ~ 1'1-1 ~'1!!~;j;1 1Ufll) !~'IJ. 
1fl tft1l~ 'W!11 UV1~1~1) lflfll) 'lJ fl 1)lfl U'fI~ 'W!11 UtJ1lJ l!~'lJfl 'fI;j 1it 'W'lJj 11U11'l ;j!~ 'fI'W~ljl1 ,,;jfllfl ~lJ!v} 'fI. . 

, ",
tl'fl-:Jfiw·J'W~;j!!fffl;j t 'W)tJil 5.6 11~'fI'IJ1-:J!!M;jm1)1)~t11~'W1\91t1~'lJ111 cil-U'WlJl'IJfl h.l!fl~ 'fI;j'IJfl 1~~~!Btffl 

~ . 
!!~1t1l1tJ1 fftl-:Jiltf'U'W 

II 
lfltJ)~lJ lUI t1-:J~~ 15-20 nl~flflJ!!~1t1l~'W~'IJ)'l 1)

q 
1'W tl;jilt'J

q 
'tJ!~'lJffl'l:lll it 'W 

q II q 

'VIf 'Y'It'Jlfl) ~'W!l1 Ut'J1 ,rfll~'W 'VI f'Y'lt'Jlfl) li )'llJ'1fl~tJ)~!fI'VI t'lf!!~111lJfl1tJtJ'l~!fI'VIl1~;j ~-:JJ'W 

fll) 1 ~tJ)~ It'J'1fu'VIf'Y'lt'Jlm li) )lJ'1fl~t'W"flfJUI~rl ~;jljfl1l11~11~m;'fI;j1'll'11 1)f.)-:Jfffll'Y'l~N'1 'U'fI-:JI!l1ci;j 

~U 'l1-:J 
" 

1 'W U~'U'fI;j fffll'Y'lli)W i'VI tJ1 I!ml-:J~u lli1JlUl~l'l 'fI-:J'UtJ;j!!l1 ci;j~'W "flfJUI~fll) 'U fl'VI f'Y'l t'Jlm!!11 ci-:J• 
~'W fll)'lJ'W ff ;j!!~~flU !~'lJfflfJ1Ul1 ci-:J~'W 'l1lJ1tJf.)-:Jf!-mfl)~'Vl'IJ~'fI~ ;j!!1fl~'fIll~!nfl~'W 5u!~'fI-:JlJl1)lfl 

c, d J 1319.1 , ,;% cl Q.ld.d.OQ.lq 0 q'JI a', 
fll)"lflfl'W!l1Utf1'lJ'WlJl '1f 'lJm.!~\91N"l !mn'W1)~lu'Wfl'1f'W'VIfflflty t'Wf)1'lf)1l1'Wflfll) !'1ftJ)~ It'J'1f'W!!l1~-:J 

, " 
'VI f'Y'l t'Jlfl) 'fI~1;j I'H 1Jl~ tYlJ tY1lJ 1) tl'lf1t'J i'W f)1) 11;jUH'W'W\9ll'W If)1'l i 'If!!l1 ci ;j1\91tl•~'IJ 'fI til ;jV;jtiu 'Y'I~ 'fill 'l1'l 

t Y •• 

ifUJl11H ~ fl) ~ 'Vl'IJ ~;j!!1fl ~tJll~ 'fI'1fll'1f'W'Y'I'IJ11 ~'WYiYi!~'W!!l1 ri -:J ~'W!11Ut'J1'U tJ'l'VI fl'l1li U1'W v q q qJ 

Q,I d.::1 Q.d d I £ fJ'J.cd ~ 3J lit I 9J a' lIJI t

'l1~'l 1)lfl'VIllflU'UflflU!l1Ut'J1!tY'l 1)1)~tJ~'fIt'J'VI'l1 'l1'Y'1'W'VII'H m'W'W) ml;j !lJffl111Hl i '1ftJ) ~ It'J'1fu 'fI~ !)\91 'fI• 
• " , I , 

~-:J!! tYfl'l 1 'W) tJil 5.7 fffll'Y'l~'W Yiu11 ri;j~ 'W YitJri 'fItfH1 ~1;j91;jlnfl1)lflfll) '\J fl~ 'W!'l1 Ut'J1 i tJ'U ltfi ~1 ) 'l 'l 1'W 
~ . 

vl1B11!! ~~'1f11'lf11.1 'l1li'lf1U!fli 'fI;jJ'W ~ 'W IH1 fffl1'Y'1~'W~'l1 ,,;j 1)lfl'Ufl~'W!ff~ 1) 1)~~;j i 'hfl ~1;j1lii~l 'If'.. .~ 

tJ)~ It'J'1fU'fI~ i) ~;j!~'W ifUJ111m~'VI'IJ~'fI~;jl!1fl~'fill tYfIl'Y'l~'W~'Ufl~'\.J!'l1U V1~ i tJ'Ufl~'WI'HUtf11Jli 'If' 
u •• 

" • sJ • 

U'IJ 'IJ llilj U'IJ 'lJUH'W 'Y'I 'IJ 11'~1'W il!~'W 11 ~ lJ!~ 'W U'fIllilj)~!1iV'IJ i 'W f)1) 'Ufll fl tf i tJ 'U fll!~ ~ ~ fl f;j ili!~'W Yi. .. 
!~'W 'VI N ilil~iJf)1) 11;j!!H'Wi 'WflU'lJfl~'W!l1Utf1i 'W~'W~!~ll'VIflflf;j lnfl H~!fftfvlli ~!nfl!~U'l1 mJ!~'W. . . 

I 

http:Q.ld.d.OQ.lq


86 


.::::. Q.I d Q Q.I .::::. .Q Q~GQ.I Q.ld~--- f-HW1il ill 'Y1 (1'111 ';j 'IJ ~\9l (1'111 m 'J'lJ! '}j';j 1'lJ f1 !!'IJ'lJI'l1..!!l1'wnf1-:J!!'IJ-:J\9l1 (Il1..!ll'll1..!, 2546) 

lJ 2553 



87 


.::. Q.I tI 0 Q.I ..::. 

v.I CH'1 f) tuCVI ,1'1'l1:i 'I..J ~~ '11'1'11 m:ilJl'Jj:i llJ fl 

lJ 2553 
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" . . 
.w'UYi'U1~1J~! 1WYi'll~~'UI'I1 UV1 'V'l'Ui1~~'IJ!11lJ1 lfi''II~~'UI'I1ut'J1 lLl 'II 1v1li''I111U1'U 1~t'J l1i

• <u. 

iifl1 'j 11 ~U~'U1 ~Ll 'j ~ 1v'I111'vi''U ~11 ~~ 111flfl1'j~ ~ ~'U!11UV1~'U lJ 1 trty'l11~ 1~"1 ~ !fl~ 111flfl1 'j ~~~ 'U 

d ~ 1 'j) ~l' ""'" 11]' d '1 'j)~ 1 1 <I, 1 'j) ""."1' ' l'!'I1'UV1'11'U1J1 'I1U'U'U lJtlfl11i!!~~ !lJlJfll'j11~1I~'Ufll'j 'I1lJ'j~ V'I1'UflD mfl~lJru111\91D'I1lJ'I1'U 'U!I~ 
'U " • 

" tI, • 

fln Ll'U 111 D'U 'IJD~'IJ D~ !ffV11~ D ff1'j!f1 ii ~ ~ ri'j ~ 'U ml1hi'~ 'U 1'V'l 'j l~L1DYi'll~~'U!11UV1'U 1~U '11 ~iifl1'j L~DlJ 
" " . 

<u • 

~~~Dn'IJi''Ut11'1~~ 'U L1 tJYilfl~ 111 flfl n'll~~'U I11U tl1U~1:Ufll1~ii'l111U1'U '11~ D tJ ~f1'fl n 'U~ 111 'j ri1'U • 
li'tJ~~'U~ ~!'vi1'1i~~fll'j tlhl1'IJt'l~'I1lJ'I1'U1Llyf~~~ml1l1~t1D1li'!fl~uru111m ~'Vl'U~ D~~II1~ ~tJlJ~ tJ'I1lJ'I1'U

'U q u q 

, '1'" 'j) , 11]. 1 0 ~ ••1 ''''' '" 1 'j). 1 1 01 ~.d ,
\91D 1J1 'U 111'IJD\91D ! lJ~~'U 1!b1''U DU 'U 1'Vll~ 'W'U Y'j ff.f11'V'l 'UD ~ 'U!'I1'U V1U ~ ~ fll'j 'I1lJ 'j ~ tI'I1'U'V'l'U'Vl 'II tJ~ 'U D 

<u 

Q d. 'T 31 I J' I ,d <J} ~.Q Q.I 

~'U!11 'Uv l'IJD~U\91 ~~ 'I1lJ'U 1'U lJ 1\91 'j fl1 'j L11 ~ 1'U 11 ~'I11t'J~ ~ ~~m ~'Vl 'U\91 tJ ff ~II1~ ~ DlJ'Vl!fl~ fl'U'I1lJ'I1'UII ~ ~ 
<u • 

!1:I'U fln 1. ~Ll'j~1V'1111'1 !'11 ci ~'Vl ~'V'l t'J1m ~'U!'I1U t'J1mh~!'I1lJl~fflJ 

U'U 1'Vl1 ~ fl1'j~'U vJ ff fl1'V'l L1 D'II ~ ~ 'U!11 Ut'J I'll D~!I~ ~ ~111i U1'U 11 ~~ 111fl!ff~ 11 ~'U fl1 'j 'II ~ ~ 'U cu q 'U ~ 

d 0 "131 1 <J} d & 91 I ~ d I d4::\ 

!'I1'U V1 b1'1lJl 'j tl'Vll ! \9111 mVI! 'U 1'Vl N ~v 11~ \91D~lJ fll'j f1'flfJ I'll tJl,j ~ \9Il ~ "1 'II D~'V'l 'U 'Vl !'I1'U ff flWl1i HU1'Vl t'J1 

'IJtJ~I!'I1 ci~~'U!'I1 urn ~flfJru~ fll'j 'II~~'U !'I1Ut'J1 fll'j 'II u(l ~~'U!'I1Ut'J1 tJLlmruu~~!f1i tJ~,rm~H' 'litJlJ~ 
• • <u 

!'11 ci 1~!1:1 'U 'IitJ lJ ~ vi''U 111 'U 1 'U fl n \9l~ -ff'U 111 1 'U f11 'j 11 ~ II~'U f11 'j 'II ~!m ci ~ ~ 'U!11 UV1 'j llJ~~fll'j1HU~'U 
<u .. • 

~'U vJ ff.f11'V'lL1 tJ'II~~ 'U!11U fJ1 !!~~ fll'j '1 ~Ll 'j~ ifJ'I1u~'U ~ 1. 'U tJ'U 1fl\9111 ~~ 111flfln'IJ~~'U!'I1 Utl1!ff~ 11 ~'U 
<u • • 

)J ,.. 'j) 'JJ 

'j 1V~~!~ tI~u'U 1'Vl 1'1 fll 'j1l'U't~fffl1'V'lL1 tJ'II~1I11 ci~~'Umu V111~~!ff~ 11-ff'U fll'j'IJ\9I ff1lJl'j ml11fi'i..:juiii~u<u. • 

1) ff fll'V'l ~flfJru~'II tJ~lI11 ri~~'UmuV1~'I111U1'U111lJl"~ 11:I'U U11 ri ~ ~ 'Um U[nmii. 'U 'j ~i1J 
" " . 

<u 

~'U l1iLfl'U 10 IlJ\91 'j ~flfJru~'IJ tJ..:jli'1 tJ~'UI '11 UfJ1'r\91 tl~'U 11:1 'U II 'U'U~ 'U m uV1fi~1I~~\9l1 'j LlII'U'Uf11 'j 'IJ~~'U 
• <u. 

mil fJ1f11'j 1 1:I'U U'U'UL1 tJ~'U!'I1 il t'J I'll 'U 1~!~ fl !! 'U 'U 1~I f1i tJ ~,)m II'U 1'Vll~ f11 'j~ 'U vJ., ff .f11'V'lL1 tJ~'U m {j fJ 1 
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" "li " ,
i'U~'UmihJll1~1'U'j~~'\J~'UHC1~~fl'l ~m'V'l.w'U~lll'Wihh11 ~ ~~'lJn'lJ~1'WlJ~lh~ 1Jfll1lJC11fli'U U'fJt.i 

i1~'l.h'WflC11~ 111~ IflC11l1fHm ri~ ~'U I'll ii tll't1'U lfll~ fI 11 'lJ'lJ 1~lfl~ eJ~,rfJ'j '11~ eJ'lJ 1~!111 ~eJ 11l1l~'tIfl ueJ~ 'U• 
m ii tllH'lJ 'lJ 'tI'U lfl '1 '11 oi fIl'j~'U yJ ~.fJ1'V'l'tllJ m ijeJ~u eJ~'WmUVl 't'ilfHll'U fIl 'j 'tIflH 'lJ'lJ'tI'W 1fll~ flIl 'lJ'lJi ~ () cu q q 

~ Q.I v ~I t I ~ c:$ ~ ... I <j} 

1meJ~'ilflHl1'j1l~'V'lWJ'U11u'U'lJeJU'l1C1~'Ul't1'Wlfl!C1f1 'tI'W1fl'Vlmm~~lJu'j~lJ1ru fll1~ 20 IlJ\9I'j till 20 

llJ\9I'J ~fl 3 !lJ~'j H~ ti'1!1l'U fIl'j 'tI fl H 'lJ'lJU eJ~'U!'I1 U tl1't1'U 1fl' '11 oi fll:i'WWJ'U 111l'U UeJH'11 ri~J1't1'U lfli 'I1tU 
• u u 

~~H~fl~''WJtI~ 5.9 !~eJnfH~'lJJ1I11~!'V'l'jl~~'U ~!!'I1ri~~'U muvl'lJ1 !lrudl1m)~'tIlflJ1 'l'WGJil~tl~ 
U~~ !'V'l'jl~'V'l'lJ11eJ~~eJ'U.u'N111~ lflC11l1f1U'\1 ri~J1mlJ1i'j'jlJ"li1~ 

In'U 3 llJ ~ 'j ~fill ru ~ ~ 'U!'\1 iA en 1~ Q~ 'lJ!1J'W!!'lJ '\J~ 'U mu tll~ ~!1~ ~ ~1 J t1!! 'lJ 'lJ fJ1 'j 'IJ fl ~ 'U m U til ~ 

!'\1 m~ ~lJfll l!1J 'W!! 'lJ'lJU eJ'tI fl'tl'U 1fl1 ~ fI!l 'lJ 'lii~l fI~ eN ~i;; U'U TVl1 ~ fIl 1 ~ 'U yJ ~ f11 'V'l U eJ 'tI fl ~ 'U I'll ii til 
q . 'U q 

'11 ~~1l1m~11l ~'U fill 'tIflmlJ1'j f1'1'll I 1Pi''I1C11m I'U l'Vll~ i fltlll~1PleJ ~1JfIl'j 11~HN'UI l'ri 1~'\1UIn eJ'U 1J fI l'j'tlfl. . 
UeJ~ 'U ~fill ru~ fIl:i 'tI flUeJ~'U 'tI'U lfl!~ml'lJ'lJ'~1f1~ eJ~,rfJ'j! 'j 1t1'llJ 1'j tl11~!!N'U '111U eJ'tIfl~ 'U I'll ri It!'U 11J'W. . 


" ' " ~'j ~1~'lJlJ l!.weJfIl'j Ifill \91 'j '\1~ eJeJ1llll~ 11~ !!N'W i 1111J'Wu eJ!~ tI~t1C11 N~lJ N~l'W n'lJ fI lJ 'I'll t1'1'W NC1 lU' i fl tI 

fll:i'tlflU eJ~'W1~mJl~'W!'I1iiV1hl'l ~!1J'U1\91(l~'lJlfl~ eJ~J'W ~'l-Hm ~~Ht1'fl~ '1 'W 'jtl~ 5.10 H~fl-!l. . .. 

4) ~m'V'l ~flllru~'tIeJ-!lH'\1ri-!l~'W!'I1ueJ1~ 11JW!'\1 ri-!l~'W!'I1iAtI1~mii 'W 'j ~~'lJ~'W1Jfl11lJ'\1'W1.. 
'tIeJ-!li'W~'W!'I1uv11l1!nu 5 !lJ~'j t1'm'V'l~'W~1i1'W~'j1'lJ~~'lJn'lJ~rilJ~1 1JfI11lJC11fli'UueJtllJ1fl mi'1mi. .. 

mUtll'11 ~-!l 1l1m~11l~'WfIl'j'IJflmlJ1'j t1l1-!l!lN'W '1111i1'WueJ!itI-!ltl C11 H~lJ H~l'U n'lJ fl1 'j 'I'll ~1'U NC1 iU' !'If'U 

fl~lt1 amJ lY1eJ 'lJ~lh-!l 1i1'W1Pl'U ~-!lH~fl-!l''W'jU~ 5.11 'tI'WlflUeJ'tIfl~'W!'I1Utll~mlJ1~t1''lJu'j~mru.. . 
I.dl '11 f ~ '1 'j);§.d I Q .:::i ~ d 

20x20 1'lJ\9I'j C1fl IlJlfl'W 3 !lJ~'j Ifltl!1'U'V'l'U'Vl'j~lYl1-!l'lJeJfl'W'Vl'il~'tIfl ul~mru 3-5 !'lJ\9I'J 11!tJ'Wfl'W~'W• 
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NMlflruq'HHI1'J'lJfl~'1YTl1m'J:IJ!'11'JTlJn 

~ " 11 2553 
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nJ~ 5. 11 !!ff~-'lrl'flflf.U~ fl1'J~'W~~'W~'U~r:l\.l!,jB~h.J 
.<:::!. Q.I rI 0 Q.I .c::!. 

f'H1~mU 'V1 ffl'l1 'J'U ~~ ffll1 m 'J lJ!9!'J llJ fl mutnM!;J'W ,jB!~IN'll" l~fflJ~ffl'W n'Uff1'W!fllJ~'J 
tJ 2553 11rl'-'l'~~'WmU(J111lJ~ (li'W11'llt.J, 2546) 
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um~Lt1.l\,trlf1,Hm~@n,~iHLu~mf.lUIJ p P '1;:00 I ...., • t1.@U~l!\t-@n.tl!\rt.L!~.L!.r;,lUULI1~Ul
'" ~ 

• t-@rtI@U'1l@ ., 0 

~fI.~glrl.t1.~@[1.M.lLl'.u~t1.~!'LUt-llA.tt1.11 til t1.1rI.1tI.ijt-1J 1rI.11t-@n.:;mf.lUIJ t1.ijNmn p 9' IQ ... 

Jl,Lf, rtf, f,ll. ~Wf1.~,S-I-U'l1 ~lL!,LlJ(1Lf.L~~f1.~LNm~f1.J:t-Q ~L!,mf,Wlj~lt 
• If, '" I 

t-~UmQn.U;)~Ulf1.~~fI,f,LLlt-~UL~lf1.~QfbMLlJ,LW~U~f1.~MLlJ.L:!iAf1.~f,LLlt-L\A,Ltm I'~ \A,t-Lf,L~ 
. ,. " F 
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• v 

!lJtJYli1l'HU li1lfHYfll'VH!'I1 ci<J~'W'V'IlJll 11'11 ci .:)~'W )~'f1lJ~'W l1ilfl'W 3 !1Jl'l) ~f)Elill~f)1)'U~UtJ~'W. 
!'11 i:1 V1'U 'W l~!~ f1! 1I'WUlJlJ '1 ~U)':)':) l'Wfl'W fl1)~'W'VJ.. tl i'lJ ff fll'V'1U tJ ~ 'W!'\1 i:1 (nlill 'l11't11 'W U tJ\~ lJnJ m 

Q.I lI} ~ I Q.I I iJ <J} I c.:t ~I 9J I 

Hff1JHffl'Wf)lJff1WH'l !1Jfl1lJflf)lJff1'W!f1Ell'l) !']J''W mnv tJtJV 1J~1J1':)1I(j~'V'I']J'ff1'W !lJ'Wl'l'W 1I(j~!!'I1(j.:).. 
~'W )~'f1lJ~'W l1i!fl'W 5 !1Jl'l)~f)Elill~f)1)'U~UtJ~'W!'\1 i:1lJ1'U'W 1l'l!~m1l'WulJlJ1~!fli tJ':),r m fl1)~'W'VJ fffll'V'l. .. 

I 

'YIi''V'IlJ1m!!'\1ri<J~'W!'\1i:1V1,)~!1I'W'YIi''V'I{llm'li))1J']J'1~tl)~!fl'YI1~mr1'111J~ I tl (non - renewable 

resources) tl )~!fl'YI'l1 ~.:) 'f1<JJ'W f)1) ll<JUH'W f)1) '1~tl)~ llJ']J'u'VI i''V'Imm 'Ii)) 1J']J'1~1 'W ~f)El ill~d ~.:)iJ 

fl111J ~1!1I'Wl91'tJ':)!~1 '1 i1 fffll'V'l ~l':)'l 'U tJ':)U '11 ci .:)~'W vf.:) 1 'W u~'U tJ<J fffll'V'l'li) W1'VI Vl 11'11 ri<J~'W ill1Jlill tYl) tJ<J 

'U tJ<JII '11 ci.:) ~ 'W ~f)El U!~ O1)".!~ 'VIi''V'I lJlm 11'11 ci ':)~'W 01) 'U 'W ff':)U (j~ 01)10lJ i'f)Elll!'\1 ci.:) ~'W ) 11J 1tl () <J 

H(jm~'VIlJ~tJ~ ':)ln~?l'tJ1J~lfl~~'W t1'Wl~tJ':)1Jli1lf)f1l)".!~~'W!'\1i:1 lJ1~'W1Jll~ ~tJlqJ(j~l':)'ll'\1 ci ld i1~!1I'W 
'f1']J'i:1~~hf1tlJ '1 'Wf)1)f11'l1 'W~f)1) '1 ~'th~ llJ']J'uII'I1 ci<J'VIi''V'Imm'li))1J']J'l~mh':)!'I11J1~ff1J ffl1Jl)\l'lf1lJ'l'W 

• v . 

f) 1) 11.:)IIH'W f) 1) ~WJ 'W 1 f)1) '1~!! '11 ri <J 1l'l \l~ lJmh<J O<J V'W 'V'I5 tJ1J'Vl.:)i1{1(j~ r.l(l f)) ~ 'VIlJ ~1'W iY.:)!! l~?l'tJ1J ~tJ. 

I 
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. 

<:t 

UYI'YI 6 

tJ'n.l• 

1~tI~mHn)flll'Wffmll1iHU 1'Y1tllul1ri-:J~'U lf1tlf)1'j!111::: "h111l ffflEll 1m 'HY~WtJeN~'W f)l1~::: mJ~1• 
'lJfJ~~'U111 Utn f)l1 'il1U'W n1h:::lfl'YIrdfl~'W f)l1 ;ijfll'llUH'W~Ufffl~Ul1 ri~~~~U~:::'lJ fJ1J 1'U\91 'lim ~'U 111 Utl1~ 
1'111'Uf11J~'UnJ rl1'U 1twmlJltw~'U l11U tl11\91t1~11 1'U fln rln 11ltT'W 1~l'l1f11J rl1nll1l111tw~ltJ'UUl1 ri~ 

'U • 

~'W 1\91t1~1I1~ll~1 ~1 'U if1l1l-U'U 'il1'U 1'U 3 1111 ri~ lli1 fln lllflUl1 ri~,r~ tI m 1 lJlflifJ~ J'W ~ 'W lHllJlfl-Un 

" " , 
nn rln 11lu1lJltw ~'W 111U tl 11\91 tI ~1I 'Vl1 f11J l'il 1::: rll n 'il 111111,)'U J 1 tl~::: 1~ tlfl1 'W 1I511tw Vi'U Yi. ' 

, " . ,
ilh llJl9l Jl1~m.h :::lJltw 2,781 1 ~ 1I511tw Yi'Vllf)1J ffmnfffll'VlVi'W Yi"h'W 1 mUltJ'WYiJlllrill f111 1 ~ 

" . 
UJ::: ltl'lf.w~~'W '(h'U i mUltJ'U'U l'Ul1 ff1'U(J1~'Vl111 u~:::ff1'U1h~mll1T'W li1ru 1'Y1tl1!ln::: 119ltll9i''U fi11~fI" . 

~:::t~tlfl~ ~ n:::l~tlfllJlfl 11~~1ff511 rl'U lifJ 1 tl1'WVflfl1fJl'YI fl~ 'W l~' 5 fl'Y tw~fllJ ff::: fflJ~1'lJfl ~ \91::: fl fJ'U UlIlI 

~ JlllJ1vl 1lJ ~ ~ 1fl 1 ~ ff~l~U~:::fl1J ff::: fflJ ~1'lJfJ~ i'U~'U J'UttJ'W ~'W111 Utl11dfJ~~I~VflTI-J1I9lln~~ TI­

J ll9ll~U'Wl'Y1l~fl'WiJ 'ilflUJ::: TI-ftlJUfI ~ 1l~ ~1 ff511 rl'W 'il 1 flf)1J rl1 1 1 'il fffl1'Vl~'W ~1 tJ'U i 111 U J ~ rl11'lW. " 
. " " 

U~fl~l~ rl'U i 'Ull~ ~ :::1I511tw'Ufl~lm ri~~'Wl1~tI m Jll ~ \lfl11ll11 'U lU ~ :::fl11lJ ~ fl'UfJ\I 'If'W ~ 'U if'W ~'UUU J 
" . . 

I9lllJ ff fl1 'Vl Vi 'U Yi 'il 1fl fll J rl 1 'U 1 tw 11 ~ ::: U 1 ::: 1iJ 'W ff til 'W fl1 'Vl t111 ri ~ ~ 'W 1\91 tI ~ 11 Yi , ~, 'W fJ I9l ff 111 fl J J lJ 
• q 

9,646,087 IlJI9l5fl~'W11~fl~fll11'WmlJlI9lJfl~i'W'lf1~UnlJltw 815,687 - 3,572,625 ~fl1l1fHlllJ\911 iJ 
". . 

f11llJl1'W1'lJfJ~'If'U ~'U111UV1YitJfli1l'lh:::lJltw 0.50-3.20 !lJ\91J 'VlllYi J:::~1If111lJ~fl'illfl ~b~'WU1:::lJltw 
~Q" ~ &::l .c::! ~ .::::! d~ &0:: 'd~ 

0.20-3.00 IlJl9l 1 'If'W fI 'W if'W lD'W fI 'W 111 urn1'W fJ n:::Wtlfl ff'W l\91l~ tI ~ ff'W ll9lln U'Ul'Y1lflfl'W !m::: ff'W lm~UfllJ 

111~fJ~ iJ'ilflUJ:::TI-ftlJl!fI~1N~1ff511rl'W lf1tJ~!111 ri~~'W1I511tw eJ1!flfl'lf:::fJ 1f1 ;ij~111f1'W f1Hl'~ li1 1m1'If. 

rllJ fJ~~lfffl~~l!l1 ri~~'Ull~ ~:::1I511twlimlJltw~'Wm Utl1119ltl~1I ~\lUfffl~ i'W 19l1J l\l~ 6.1 ililJltw~'W
q q 

" 
!11Utl1119lt\ ~11 !!~ ~:::!!11 ri~ ff1lJl Jtl!Wfll~~~U 

q 

http:0.20-3.00
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.K '" 
c!I 

VfW'VU~l::: ~1'W1'W'I1"1I• --------------------- fl1111'11'W1 fl111.mn 
~hn~ 

(~n'U1ffnlll\Pl~) (t1l\Pl1ni'W) (UJm) 

2,106,250 5,686,875 1.20 - 3.20 0.20 - 0.30 1,019 30 
o , 

tnlfltl)tl'W 815,687 2,202,357 0.50 - 2.00 0.50 - 3.00 931 31 

eJ1Ifltl'll:::tl1~ 3,572,625 9,646,087 0.50 - 3.00 0.20 - 0.50 831 30 

" ~m f11':itl':i ::aiha.n lJlU! ~'WmU1'J11\PltJ ~'lJ'lJtl.:l\9l:::ntl'W ~'W91'W ~l.:1'l 1~1'Jf11) I~1::: ~hn'j) H'lJ'lJ 

~ C1 ')J' ~ ')J,:9~ 0 

'IJ 'W ':i 11'J"::: ttll'J~ WJI'J €Y1 1'W I'j) 1::: ~ 'W H'lJ 'lJ'I1lJ 'W ~ 1 I'JlJ tl'VI\l'l1l1~ 'j) 1'W 1'W 31 '11 'J 11 \9l1l1U'W 1 ,h)1 'j) VI f1''Yl1.:1 I 
m{1tl-ll'i'~1'W1'W 5 H'W1 H~tl:::U'W1r1Nn'Wtl):::lJlU! 200-300 11I\9l) 1~l'JlJ~~1\11:::-ff1)1'j)ln'lJi1tl~1.:1 

" ,<V I ",.N , <V 11 d • I " 11 d• 0

fIll'J !WI'W 1'111.:1 n'W u)::: lJl U! 200-300 111 \Pl 'J '11) tl 'IJ 'W tll'Jf) 'lJ €Y fIl'YfV~ 'W 'VI!l"::: tl u €Y'J'Jfl fIll'J ! 'W'W 'W 'VI bY1'J 1 \1 I
<oJ • 

~~1~'W~'W~1\11:::-ff1) 1'j)tl):::lJlU! 1.63 \Pl1~l.:1f11 "11I\Pl~ 'I1~tltl'J:::lJlU! 1,0191~ i'W~'WJ'WI~'W ~'Wmu rJJ 

~J1\Pl1"tl'W!'Vll~.:I~I'Vll!lf)lIU~.:I lJf11'Jm:::'j)1I'Ji1'IJtJ.:I~'WmUI'J1l'l'lJ~) ·:::~mn111~f) 0.20 - 0.30 11I\Pl~ 
" " 'j)1f)'I1.J1~'W lJfl 1111'11 'W l'IJtJ.:Ii'W~'Wmu I'JJ) :::'1111.:1 1.20-3.20 11I\9l) mlJlU! ~'Wm U1'J11\Pl tl~'lJ 'Vl.:l'l1l1~• 

tl):::1.I1U! 2,106,250 tlf1'lJlf1'n!lIl'l'J 'I1~tltl'j:::lJlU! 5,686,875 !lI\9ljf)i'W ~.:Ilil'Wi'W~'Wm.w1'J1ffJ1\Pl1tltl'W 
<oJ 

" 1'Vll~.:I ffl'VI1Uf)lIU~.:I lJfl 1111m.w 1'J1lJlf1 11.:1i1tJ~'lJ'W i'W ~'Wm.w1'J1tl 'W 'VI) 11'J~ .:I~'W 'VI) 11'J ~!'Vll~.:I 1'VI1Vtl'W 
<oJ 

Hf)lJI~1'J1 'I1.u 11'J\Pl:::ntl'W~tf 'j) \1'l.J''W'l.l1lJll i'l~'W 1\Pl tl~'lJ~'W J'W 1'W tJ\9l "'1'11 m) lI~'WI~n 1~ ~ tl '11 .u11'J 

"" d ~I "" 11 d ~ d '1 'iJ 0 "" <V 0'"" • I 'iJ lIJ 
\Pl:::f)tl'W~'Wm'W1'J1 lu'W~'WI'WtJtl:::ltJl'J~ tl,:I{l:::!tlI'J~lJlf) !'lI'VI1Htl\9lflruCVl~'WIH1u):::lfl'VI'l1lJtJ m m:::m.:l 

~illtJtyUtl:::lfl~tl.:l1 '*1 'Wflf1!~tJ'W~Wl !1Jmi''W 

" Htlf11'Jtl) :::tlJ'W ill lJlru~'Wm .wl'n1\PlQ~'lJ'IJ tJ.:I\Pl::: f)tJ'W~'W i'W ~ l.:1"l 1~ tif11) I \11::: ~1) 1'j) II 'tJ'lJ 

~ .cj 9J I ~ <J/~~ 0 0 ~ 
'IJ 'W 'J 1 titl::: !tl1'J~ ~1 I'J bY11'W I'j) 1::: ~'W U'lJ 'lJ '1111 'W ~ 11'J1I tl'VI.:l '1111 ~ 'j) 1'W 1'W 30 '11 tllJ \9l1lJU'W 1€Y1) 1 'j) 'VIf1''YI1.:1. . 

http:1.20-3.20
http:fl111.mn
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QJ I 9 f ~ ~ 10/ ~ c:S X .::-1Q.J 

IWHl Vl ~ fI1 tI t'U U'U 1'111 ~ f1 'U 'lh ~ III W 200-300 l1J \9l-:J 11-:J 'D 'IJ 'U eltl 
~ 
mJ 'ff f111'fV~ 'U 'Vl!! (l ~ 'D 'thr -:J 'HI f11 Vit" Vi 'U 'Vl. 

o Qcl~d Q ~ '~QjldQ0 

'ffl-:J1'1l fl~ltJ'UVi'U'Vlltll~'ffn1'1l'lh~1J1W 1.49 \9lnl~f1 i~H1J\9l-:J 11-:Jm.h~lllW 9311-:J 'If'U~'U11'U!tJhI~'U 
d do I l.:::l Q.I.:::lit. d Q 91.:::lit...:!i 'jJ " 

m hi tJ 1 'ff'U 1\9l1 (l 'D'D'U Ufl1Jt'Vll 'D 'D'U 1J f1l-:J f1-:J ~ 'i) 1V\9l1'IJ 'D ~ ~ 'U 111 'U tl1 tJ -:J 1lW 'IJ 'D tJ ~1hi 'Vl f1'! 11 'U 'D!! (l ~ 'IJ 'D tJ\9l1 'U 

-nffhi'VitJ~-:J~~tJflll1J~f1 0.50 - 3.00 11J\9l-:J'i)1f1mrl~'U iifl111J11'Ul'IJ'D~ihl~'Umi'ivl-:J ~1111~ 0.50-2.00 
• , jI I II 

11J\9l-:J Vi tJ 11 'U lYi 'ff\9lYi 'IJ 'DtJ~1'U 'Vl ffll'i' 'IJ U~ Vi'U Yi ffl-:J 1 'Il 'tn 1J 1 W ~ 'U 111 i'i V11\9l tI ~ tJ i ~111J \9l U -:J ~ 1J 1 W 

815 ,867 'jfltllfftll1J\9l-:J 111 'DU-:J~1J1W 2,202,356 11J\9l1f1i'U ~~I1J'U~hI!'I1i'iVl~Jl\9l1(l~'D'U!!f11Jt'Vll~'D'U 
" . 

iifl111J!'I1i'i til 'n~il'DdtJ'Ui'U~'U!'I1i'i V1U'U'Vl-:J lt1Q~~'U 'Vl-:J lt1U'U m 1~ ~lmQ~lm~'D'U!!fl1JI~ til m11t1.. 
\9l~f1'D'U~11 'il'i)Ll'Uli1lll191'11J'U 1\9l tI ~tJ~'U ~'U 1'U 'D\9l 'ffl'l1 m -:J 1J~'U 1~1 i~ ~ 'D ml 1t1\9l~ f1 'D'U ~'U!'I1i'i Vll1J'U. . . 
~ ~ d ~ 'jJ 0 Q OJ f/Q Gt 1 :: 'jJ ltJ Q ~ 91 Q.I ~ 
~'Ulhl 'D(l~l'DtI~ !'Jj'm~(l\9lflW CVI~h!l~lU-:J~lfl'VI 'Il'Df1 t 'ff'U ltJl~ 111J'D !'11 'Dil1J'DruU~~1m 'D~1'If1hi m 1n'D'U 

.. u 

. " 
~~ f1l-:J U-:J ~llJ'U m 1J 1 W ~ 'U!11 i'itll1\9l tI ~ tJ 'IJ 'D~ \9l ~ f1 'D'U ~'U i'U ~ 1~ "l i ~ tI fl n! 'ill~ ffl-:J 1 'ilUtJtJ• 

~ Q'lI I Q 9J~~ 0 o.<:::::it. 

'IJ'U -:J lt1~~ I'D tI~~ lt1 'ff11h1 I'i) 1~~ 'U U1J tJ 111J'U ~ lt11J 'D 'VI ~ 111J~ 'Il 1'U l'U 30 '11 (l1J \9l11J U'U 1 'ffn 1 'Il 'Vlff'Vl N. . 
\9l~1'U'D'Df1-\9l~1'U\9lfl~lU1U 5 UU1 U~(l~IIU11,h~f1UU-:J~lllW 200-300 !1J\9l-:J 1~tlii'i)m'i)1~ffnl'i)lntJ. 
il'Ddl~f11t11uuUll'il~ rlu'th ~lllW 200-300 !1Jm 111'D~'U 'D~f1tJ 'fffll1'f~U~U~~fJ~'ff-:J -:Jflf11t11 'W~u~ 
rll-:Jl'il ~~!1Ju~U~I'lll~ffln'llU-:J~lllW 1.33 \9lnl~fi1{l!1J\9l-:J 'I11'DU-:J~lllW 83111 iu~u~'U!1J'W~'\.J 
m ij tl1 ~J1\9l1 (l ~ 'DU Uf11J ImB'D 'U ii f1l-:J m ~ 'ill tli1'IJ'D~ ~U!'I1 i'i tl1Vi tJ ~ -:J ~~tJ fl111J ~ f1 U-:J ~lll ru 0.20 ­

" 0.50 11J\9l-:J'i)lflmrl~U iiml1J11'\.Jl'IJ'D~iu~umi'iv1U-:J~lllW 0.50-3.00 11J\9l-:J m1J1W~U!'I1ijtl11\9lQ~tJ 

J~'I11J~U-:J~1J1ru 3,572,625 (lfltJlfftll1J\9l-:J 'I11'Du-:J~1J1W 9,646,087 11J\9l1fliu ~~!1JU~U!'I1i'itl1~.. 
J 1\9l1(l~'D'Ullfl1JI'VllB'DU iiml1J!'I1i'i tlllll flll~il'Dt'JtJU 'ff~ IU~ tlU 11JU ~U!'I1 i'i til ~l'Vll~ ~ l'Vll1'li'1Jlri 'D~fl.. . 

v ,,'jJ v 

(l ~1U i ~ .. ~ ~ Uf11JI 'VI 1 i'U i'i Vi tJ 'Vl N 'IJ 'DtJ~l'U-nfftil Nil'Dt'JtJU iu U!'I1 i'i tl1U 'U 'Vl-:J ltl{l~ I~ V~ ~'I11\9ll 

\9l~1'U\9lf1'IJ'D~~U~ffn 1'il -:J 'D~~tJ~,Jtliu ~umi'i tll~iilff'I:Ji1 u 'VI-:J1Vl!t1~ ~111~1!f)1J!1~~ 'I1111t1\9l~fl'D'U~ 
11 'il 'il'l1u 'I11lll 1 91'11J hi 1\9l tl~tJ ~ 'U ~ 'U i 'U 'D \9l 'ffl'11 m -:J 1J~ h!l~1 i ~ ~ 'D 11111t1\9l~ fl'D'U ~ 'U m i'i tl1 11J'U ~'U!~ 'D 

• • q 

" " ~~'t!'U 'D1 'ilflri 11'~11f1l-:J ffl-:J 1'ilmlllW ~ 'W l\9ltl~tJ'IJ 'D~U11 ri~~'U 'il ~ 11J 'U i ltl ~ ~I 'ff~ tI-:Jfl1Vi!!~~. 
fll11J rt~ ~u '1 U 'D\9l ~1'11 m -:J 1J lfl~ 'D~~hi ~'UINl I~ 'D~ 'i)lf1~W1J'U 1\9l tl~tJ ~ fflf1ru 1 U f1 nU-:J ~ fl'DtJ

• • u 

'D\9l'ff111 m -:J 1Jlfli 'D~~'U~hI lNl ~hhl fl111J ~fl'IJ 'D~i'U ~ hi '1 'U u~ ~ ~U'I1 ri ~~w1J 'U 'DU 'ff-:J -:Jfl~ 'Dfl n'l11. . 

http:0.50-3.00
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Q.I 0<:::\.:::1 ~ 9J cI Q t ~ iI I~ 0 ~ y do 

'I'1'J'VW1fn ~'W!l1 WJ1'U'WlJl1'lfU 'J~ i£J'lf'W 1~£JU1-:Jlm1W '\11f)'lf'W~'W'Il'Wew(tmJ1ml11) 1) l!tl'W\91 tl-:JlJ f)U
<u 

<> 'jJ <> d 0 <> d.d ~ • Ill] 'jJ 'I 'jJ i ~ 0 '" 'jJ <> d{ 9 'jJ

!1I~'\1'W1~'Wtltlf) L'V'Itl'WWI'W!l1'W£J1'1'1""11J1H)'U'W'Ju ~~1J1 ~'lfU'J~ £J'lf'W ""l'\1nJ~l'Wfn'JlJ""'I'11if)1'J ~'lf... 

~~'W!~'W~-:J~rl1f1UJ llitrtl£JIUf)110'W !~tl-:J1)lml'l1ri-:J~'W ff1'W i '\1 t1rllil~mii'Wlf'W~""11i1'J W~ ul9i!~'W~ 
U U <u 

'Utl-:J!tltl'lf'W ~ -:J1J!tl tl ~1'J ff'l'1 t i 'W f)1'J Gtlm tl-:J f)1'J i ~U'J ~ iV'lftJ1) 1tl~ ~'Wlf'W ~1!~'W ~tl-:J1J'Iitl\91 tl(t -:J~-:Jtl V., 
'I'W 'Ju'Utl-:Jf)1'J~tl'U1V1\91 t)~lJ ~-:JHU'J~tltllJf)1'J ffTU 'I mutJ VlJ~tl'U1V1\91fJ~lJ!~'W'\1 tftl~tl111U'U~W-:J 

qJ q cu u q q 

v ~ 

!'V'I':i 1~ lli ~~~1tl 'I 'W tl1':i 'U 'U ff -:J 'W tltl1) 1tlU fl W~m~vtl rilJ -:J1'W -ff1'J 11) I~!~'W tl!!'W 1'1'11-:J fl1'JVJ'UyJ 'tY.fl1'V'1 
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lJll9l'.ilci'TU 1: 500,000. 

(eJllml'l'l1ft"llll) lJll9l'.ilci'1'U 1 : 50,000. 

mlJW-.j'U~'V111l'.i m~'Yl'.i1.!lfHll h'flJ. 2542. !!N'U~'CI'm'WiJihh~!'Ylfl'. "Wl'\J'V~ L7018 '.i~11.!l 4925 II 

o , c:. d' I 

(tJ1lfltJ'.i€J'U'W\jCl!'J) lJll9l'.ilff1'U I : 50,000. 

mlJ!!N'U~'Vl111'.i m~'Yl'.i1.!lf1m l-l1lJ. 2542. !!N'U~'CI'm'Wflihh~I'Ylfl'. "1~'\J'l5~ L7018 '.i~11.!l 4924 I '" . 
(eJllmrUl'W!'JtJlJ) lJlmlci'1'U 1 : 50,000. 

f1tJ.!l'li'.iWl'Vl!'Jl, 2519, !!N'U~1i'.iWl'YlVli.h~I'Ylfl'l'Yl!'J lJWl'.ilci'1'U I : 250,000 '.i~11'l NE 47-15 ,r'l'Yrr~ 

'Ufl'.ifl'1'1i'.i'.ilJ':il'l5, f1tJ.!l1i'.iWl'Yl!'Jl mlJ'Yli''WVlm'li'.iW m~'Yl'.i1.!ltJl9l'Cl'1'YIm'.ilJ, flHI'Vl'W"I.. . 
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AaU l~tJl~'U'JlJru, 2543, ~1imJ~1Hlf)l'Jfll'Jtll'J'J'i)~'U , fllf11'lf111!Vi1'VWl f1W:i:!flEJI9l'J lJl111'V1tJlrl'tJ-

Pramojanee, P. , P.1.Hatings, M.Liengsakul and V.Enggakul. 1984. The laterite in Sakhon Nakon 

Basin with reference to its landscape relationship and the agricultural potential of its 

occupying soil, pp 303-314. In N.Thiramongkol (ed.). Application of Geology and the 

National Development Chulalongkorn University, Bangkok. 

Soil Survey Staff. 1993 . Soil Survey Manual. U.S . Dep. of Agr. Hand Book No. 18 U.S . 

Govelmment Printing Office, Washington, D.C. 
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Projeel nU~~l::lh'M~iu~u.,fU'll(Jfl:::\~tJ" 

R,l"'f1.!19.mflllRl ~.Uf'lif'l;ti'n.I'i1" 

SBI-I 
2.00 m 

600833 E 958012 I\" 

CORr 

" RFCQIi'ER Yz 

+ ~ GEO MIN CO., LTD. 
~]iGEOLOGIC LOG OF DRILL HOLE 

Drill Melhod Auger Drilling Elevalion 

Drill Slaned 6/212011 

61212011 
Sisalai Khunlhon 

Dale 61212011 

ROO OEGAEf.. AVERAGF. 

SA.\lrl E 
~O ~ 
:H-~ 

mMSL----­
90' degree 

Hole:--------degree from nonh 

m--------m 
m 

I of 31 

'1 or.sIGNI>.TION No g~~ 
~~8 

DESCRfPTION 
XIO'. 

; . 

.. Modcr.!oIcly Weatnered Rock 

.. Hlghly Wcalhcn:d Rock 

• Completely W'c;J\hacd Rod.. 

[ \))')\}]0.00-01.30 m. u.amy Clay 

.l " Medium Hud Rock 

4 " Hud Rock 
5 " Very H.ud Rnd: 

\.80-3.00 m. Granuly sand 

.. Average length nf eMe 20·S em 

.. Average length of CON: I c.~ than S C111 

.. A~'cragc length o r core is fragmenta l 

IZI Core l os~ 

D cavlly l sni l fi led In (:3~· ,t y 

Geoiogisl . Inspector ' 



I 

Inspector' 

Projcel 

Geologisl : 

R .1V1'i'-!; ~. ';, f('ft1 f;t ,UA'i'P(;fi"ii'lJ'fi'l 

SBI-2 
4 .00 m 

600861 E 958281 N 

" z 

~ 

CORE 

Drill Melhod 

Drill Slarted 
Drill Finished 
Logged By 
Logged Dale 

RQ D. DH iR H . 

Auger Drilling 

612/2011 
61212011 
Sisalai Khunlhon 
612/2011 

OI3GRE E ... \'tRACE 

.. Sli ghtl y Weathered Rock 

.. Moderatel y WC2lhcrcd Rod 

.. Highly Weathl."foo Rock 

2 .. So il Rod 

.. Compleh.:ly Wea thered Rock S .. Vcry Hard Rod: .. "verage kngt hofcorc is fr:l.gmcnlal 

S"'''' PLE 

No. 

) - Med ium Hard Rock 
.. - Hard Rock 

Elevation _______m MSL 

Angle From Horizonla 90' degree 
Bearing of Angle Holc,--'-'------degrce from north 
Deplh ofO.B m 
Deplh of Casing m 

ofGWL m 

DESCRIPTION 

;]U.UU-<J • .l>U m. Loamy Clay 

m. Clay 

brownish gray. ~u~uilu 

m. Clay 

Lighl reddish gray. ~u~uilu 

.50 m. Clay 

Light brownish gray. ,ru~uilu 

m. Sand 

.. A\'l!rage knb'1h ofcore I cs~ than 5 em 

2 of 31 



------
Project 

Location 
Hole no 

~"IU~~.,::t41'M.q-i\JAUi\.l'i1Uff=~{jtt" 

1iI .'"n.fi B.Wl"" •., ~ . UA'i'i'I~fi'i'f)Jf"I" 

SBI-3 
3.00 m 

600712 [ 958636 N 

CORE R.Q. O. 

RI .t :OV[ RY R(:: X 

DF..S[GNATIO:-l 

/A \ GEO MIN CO., LTD.
g'!GEOLOGIC LOG OF DRlLL HOLE 

3 of 31 

Drill Method Auger Drilling mMSL 

DriJj Started 6/2/20 II 90' degree 
Drill Finished 61212011 :--------degree from north 
Logged By Sisalai Khunthon ________ m 

Logged Date 612120 II _______ m 


DEGREE DEGREF. AVERAGF 

QU AliTY OF OF LE1"Cnl ~·\."I r lr 

DESCRIPTION 

m. Loamy Clay 

brownish gray. ,j'u~utlu 

~~~~ Light reddish gray, ,j'u~utlu 

~CorClo.q 
• Moder-nely WUl hcled Rock 3 .. Medium Hard Rock 

.. Highly Weathered R.lek. 01 .. H:ud Rocl; .. ,," vcrage k ngl h o f core less .tun S ern DcavHy / s,nilrikJHl c""'IY 

.. Co mpk lcl y Weathered Rock S .. Very Hiltd R" lck .. Avenge length o f core is fragnM:n l.'l l 

Geologist . Inspector : 

http:1iI.'"n.fi


Project 

<~ GEOMINCO•• LTD. 
~. GEOLOGIC LOG OF DRILL HOLE 

.n1.l~q '\::-d'1,')q,f'UR\nfu,....o1t :aiiuR OriU Mcthod Auger OriUing Elevation m MSL -----­
H.lYlf'l!i il .mp:"I.fn ~ . Urt1P1:;· ti n).l'ii'" OriU Started 612/2011 Angle From Horizonta 90" degree 

SBI-4 
3.00 m 

600061 E 958509 N 

CORE 

C5~ 0 z RECO VERY 

~8 ~ 
" 

OriU Finished 612120 II 
Logged By Sisalai Khunthon 
Logged Date 6/2/2011 

~.Q D. 

ROCK QU,\J..ITY 

OESIGNATIO~ 

DEGRE!; DEGREE AVEFlAG G 

OF 

- Sli ghtly Weathered Ro.::k 
• Moderately Weathcred Ro.::k 

- Highly Weathered Rock 

• Coml'lletel y Wc;t thcrcd RO<.:k 

Bearing of Angle Hok­' -------degrec from north 
Depth o fO .B m 
Depth of Casing m 

m 

SAMPLE 
~O"'" 
~ :;~ 

No ;=!6~ 
~~8 

DESCRIPTION 

Light brownish gray, 1i'u~utlu 

1.20-2.50 m. Clay 

E~ 
Light reddish gray. 1i'u~utlu 

::! - So ft Rod: 
J - t.­lcdiulll third Rock 
4 ­ Hard Rock 
S ­ Very HOlrd Rock 

2.50-3 .00 m. Sand 

.\ - " "crago.: IcTl l,'1.h o f cor.:::!O·S CnI 
,, - Average k"fl1:11 0 of core leu than 5 ..:rn 
5 ­ Avcr4gc length o ( corl! IS fr.tg mcntal 

IZI Core l o~ 

Geologist : InspCClor: 



------

6~ GEOMINCO., LTD. 
\~; GEOLOGIC LOG OF DRILL HOLE 

5 of 31 

Projeci on \Jl't"l ;"", "j" ,tU;! 1.J.,U ·'l[j,,; ~aflfl Drill Melhod Auger Drillin! Elevalion mMSL 

90' degree 
:--------degree from nonh 

-------~ 
m 

'\.\MI'LE 

DESCRIPTION 

m. Loamy Clay 

AVCfagc lcn gUl 

.. A\ CJ;'ll!.c leng th nf cor(.l 50·20 ClT2 " Sll f\ Rock lZ] Corck)s~ 
J .. Medi um Hard Rod . - A\cra gc lcngthofcorc2() ,S CTT 

• A\'cu gc length o ( corc t......s U1.10 5 ..."1l D cavil)" "Io ilfi lcd in c:"' lt, 

- Anxagc ICJlg1h of core 1$ fra gm\2l\a 

InspeClor.Geoiogisi . 

1iI .1Y11 \.l1 a.mAU' -II.UR ' ~fnHI"lU Drill Sianed 61212011 
SBI-S 
2.00 m 

600900 E 958828 N 

CO RE 

RE(,OVF.R~· 

Finished 6/2/2 011 
Logged By 
Logged Dale 

R,Q. D. 

ROCK QUALITY 

DES IGNATfON 

OF 

DEGREE 

., 
- Sli ~hl ly WcaUII..'T('d RI',". 

• Modcratclr WcamcrlXl RI·d 

- Highly WC;Hh ...,..cd Rud 
- C (lmplody WcatJ1C:roo Rrd 



Projecl 

Location 

¥l'Ulq'\::th'M~.f'U~'Ui'UrltlfI::lii[l1ll Drill Method 

1III .l4URn 8.f£I\1l1\111;'Ii' "l.\H'I'ii'fftl'i'fU"I'II Drill Staned 
RBI-{j 
4.00 m 

592961 E 909083 

ItfCOI/ERY 

N 

Drill finished 
Logged By 
Logged 

.Q D 

ItOCIt QUALrrv 

Dale 

GEO MIN CO., LTD. 
GEOLOGIC LOG OF DRILL HOLE 

Auger Drilling 

4/2/2011 

4/2/2011 
Sisalai Klwnthon 
4/2/2011 

LF-N Gm SA.'-1 r LE 

01' CORf 

Elevation m MSL 

Angle From Horizonlal--90-,­· ----deb'fee 

Bearing of Angle Hole-------dcgree fTom north 
Deplh of O.B m 
Depth of Casing m 

DESCRIPTION 

m. Sand 

m. Sand 

m. Granuly sand 

6 of 29 

- COWfllcle ly Weathered Roct.. 

~CortloU 

D C:l. vjty/SOJi'fikdinCll,\/ilY 

Geologist : lnspector: 



A.l"fl..ii il.mPllf'11 q.uMrihuw'll"!'l Drill Started 
SBI-7 OriU Finished 
3.00 m Logged By 

600847 E 959287 N Logged Date 

(O RF RQ.f) DEGMEr 

6;;1 FHTOVf.R Y ROCK QUALITY OF 

~8 DESIGNATIO~ 

r " Fa... 't 
P- Pl.loar 
I- Irregu lar f racture 

Ff:lct... (.' 

6/212011 
61212011 
Sisalai Khunthon 
6/2120 II 

Of.GRfr. AVF.RAGF: 

SAMPLF. ::10'" 
~I-;..: 

r~< 
No ~t3~ 

~~e 

J - Mcthum Hard Rock 

4 - Hard Rock 

S - Very H.lrd Ruck. 

SYMBOL 

0.00-0.30 m. Loamy Clay 

Light brownish gray. 1TuCiutlu 

2.50-3.00 m. Granuly clay 

Red 

.. Average lcng1h of core I c.~<i. lhan 5 em 

5 .. !wcragc Icngthofcnr..: is rragn}Cn(;I [ 

7 of 31 

Project "'\.H<;jl::th~,t1JMU.a'U""lI~:;liitJ" Drill Method Auger Drilling Elevation _______m MSL 

900 degree 
c---'------ degree from north 
_______ m 
________ m 

m 

OES CRfPTlON 

IZl Corelos-~ 

D c-.\".tyl soil (i k d inc.3vily 

Geologisl: InspeClor 



Project 

Location 

<: 
~E 

" 

"'''\l"ql::-d1~,fuii\.l.i'u-ntlA!aiiuR Drill Method Auger Drilling 

A.1Yl~1 €J.ml'f.... tn ~.Uio'l'..(;611lJn' DriU Started 612 /2011 
SB2-1 Drill Finished 612/2011 
2.00 m Logged By Sisalai Khunthon 

600567 E 958040 N Logged Date 61212011 

CORF.: RQ.O OF..GREE OCGREE AVf.RAGF. 

0::1 '" RECOVER V ROCK QUN..lH OF OF t.ENGTH
/;

tj0 ~ ~u " 

SL- SlickClisidc: 
CL-<-'b yFilIin, 

.. Slightly Wa lheroo Ruo.:l 
• tvhldcritcly Weathered Ro(;k 

• Highly Weath ered Rock 
- Completel y Wc:uhcl\:tl Rock 

SAMPI.E 
~ 

~=> 

~ No ~ 
~ e 

:! .. Soil Rock 

J • Mooium Hard Rock 
4 .. Hard Rock 
j .. Very H3rd n ock 

Elevation 

Angle From Horizonta 90' 
Bearing of Angle Hole 
Depth ofO.B 
Depth of Casing 

SYMBOL DES CR IPTION 

14 m. Loamy Clay 

Gray 

0.14-1.09 m. Clay 

brownish gray. iutl'u!'iu 

1.09-1.50 m. Clay 

Light yellowish gray, iuClu!'iu 

1.50-2.00 m. Sandy day 

.. fwcnr.gc 

.. Average length of core 50· 20 em 

.. Average ICOf."th of core 20-5 em 

.. !\vcrngc length ofcofl! lo::ss tnan S em 

.. i\vcrngc length of core: is. fragm • .:nul 

8 of ) I 

Geologist: Inspector : 



Project 

Location 

(jeologist : 

fI .l"f1.!f tI.m"itn Q,1Jfttfff6HJ.l1'"'l' 

SB2-2 
2.00 m 

600567 E 958040 N 

CORE 

RECO VERY 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

'QO DEGR EE 

Auger Drilling 

612120 II 

6/2120 II 

8 of 31 

Elevation m MSL 

Angle From Hor izonla 90' degree 
Bearing of Angle Hole:--------degrce from north 
Depth orO.B m 
Depth of Casing m 

ofGWL m 

SYMBOL DESCRIPTION 

0.00-1.00 m. Clay 

Light yellowish gray. 1fuCiutiu 

1.00-2.50 m. Clay 

Light brownish gray. ,ruCiutiu 

2.50-3.00 m. CIa)'

1111 Light yellowish gray. 'lfutluUu 

J .. M edium H.m) R"dr. 
4 - H;lrd Rock 

5 " Very H ard Rock 

3.00-5.00 m. Sandy clay 

Gray 

.. I\vcr.agc I 

.. I\verage Icn gt hnfcon: SO ·:W em 

.. ,\_-er.Jgc length of core lO ·S eru 

.. Average lengt h aCcor.: Ic,."s 11\.1 0 5 em 

.. Av enge length o((ore i~ fragmental 

Inspeclor : 

D CJV lt yl !OQ il fikduH:J\'ity 



nu~~,:::1hT"}q,fu~U'~\~T'ltlfl::'~UA 

~ .l.,,~;: il.m"., tn ~.U""' ''';6i~JJf1'' 

SB2-3 
2.00 m 

600609 E 958528 N 

SL- SI ickcnsidc 25· SO ~. ­ (' (Jor R.:;;." 
n -Cby FiIIin, 50-75 , . .. Fa.ir Rock 

Drill Method Auger Drilling 

Drill Started 612/2011 
Drill Finished 6/212011 
Logged By Sud. Jintongkacw 
Logged Date 61212011 

.. Sli t,;htly W C3 thcrc:d R(h: 1.. 

.. Moderately Wca.thcNd Rod. 

.. Highly Weathered Rock 

.. Co mr!cld y WC3thcrcd Rock 

SMI Pll:. 

No. 

1 . So n Rod: 
3 .. Medium Hilrd Rock 

4 .. Hard Rock 
S .. Very Hard Rock 

Elevation m MSL -----­
90· degree 

·--------degree from north 
________ m 
_______m 

DESCRIPTION 

Gray 

m. Clay 

LightycUowish gray, ,'iullluliu 

1.43-2.00 m. Sandy clay 

Light yellowish gray 

.. Ave nl!.:c len l.'1h or core l.:ss than S co. 
S" Avenge Icngt h orco(c is rragmental 

10 of 31 

Geologist: Inspector: 



,j~1~ GEO MIN CO., LTO. 
+~~ GEOLOGIC LOG OF DRI LL HOLE 

MIn Co. 

Project 

Location 1III .1l'lVlli 9 . ..nlf'la... q .Ullfjll(SO'lflJ'M'I 

Drill Method 

Drill Slartcd 
Drill Finished 
Logged lly 
Logg<d Date 

Hole no SB2 -4 

Depth _""""I~. 8~0;.."...~mc......,==,-,..,­
ICo,-onlinate 600609 E 958528 1'\ 

CORr. 

5::1 lO RECOVERY z 
ElO ~ 
"'u u 

Ron DEG REE 

AOCK QUAI.\n ' OF 

DFji'G~ATIO:-l 

Auger Drilling 

6/212011 
6/2/20 11 
Suda Jintongkaew 
6/2/20 11 

DEGREE AVF.R ..\GF. 

SA"'PLF. 
ilo~ 
::> ... ~ 

~o. ~ ~::z 
~~e 

,I . MedIUm Ibrd Rock 
4 . Hard Rock 

<i • COIll{llClcly W.:a lh..::rcd Rod, 5 . Very H.1.rd f1,o.::~ 

mMSL-----­
90' degree 

Ho le:--------degree from north 
_______ m 
_______m 

DESCRIPTION 

m. ers), 

G 

1.50-1.80 nl. Sandy clay 

~ corcto~~ 

II of 31 

Geologist · Inspector : 



Gcologisl: 

GEO MIN CO., LTO. 
GEOLOGIC LOG OF DRILL HOLE 

12 of 31 

.n\,uf1n:::i-l~iu~u-51.J;·l1tJa:::l~tJM Drill Melhod Auger Drilling Elcvalion m MSL -----
M.',,~'i 9 .mlf''ril q .UA'YMb't'f).J'M'II' Drill Slarled 6/2/20 11 Angle From Horizonra 90' deb'fee 

SB2-5 Drill Finished 61212011 Bearing of Angle Hole--------degree from norlh 
2.34 m Logged fly Suda Jinlongkaew Deplh ofO.B m 

600548 E 958044 N Logged i)ale 612120 II Deplh of Casing m 
m 

CO RI"; R.Q.D. OI!GREE DEG REE "vr.RAGE 

~::i CJ RECOVERY ROCK QUAliT Y Of OF LF.~TII "A.\1PL[
if 

\'j0 ~ ~ u v 

• High ly W..:,uncrcd Rock: .. .. H;Jfd Rocl.. 
• Moder.tldy W.:alhcrcd Rock 

.. Comrlch:1y WCJ.lhcred R.ock 

No 

'2 " So)fl Rock 
.l - Medium Hard Rock 

5 - VcryHatdRock 

DESCRIPTION 

Lighl yellowish gray 

Lighl yellowish gray, ,ruCiurlu 

! - "vcragclcn~..thor,;orcSO.!Ocn . 
J .. Avcr'.a.gc length of core 10· 5 em 

.. Aver...".: len gth of .::orc /..-u tOOn 5 ell l 

5 .. Average li:ng(h of core is (ragment .. ! 

IZl Cure lO b 

o cavi ty /soil (j kt.linca~·i l y 

I 

Inspcclor · I 




{@~.4/.- GEO MIN CO., LTD. 
~!GEOLOGIC LOG OF DRILL HOLE 

13 of 31 

mMSL 

dewee 
dewcc from nOl1h 
m 
m 

liI.l'l'l'i\(i ~.·,i·"\I'nft1 Q.1JR $' fI;finlJ'f'1'1! 

SB2-6 
2.67 m 

600549 E 958207 N 

CORr 

Drill Method Auger Drilling 

Drill Started 612120 II 
Drill finished 612/20 II 
Logged By Suda Jintongkaew 
Logged Date 61212011 

R.Q 0 nFGRF.F. DEGREE .... VERA(if. 

0' 

.1 .. Moderate ly WC3chcr<:d Rock 

.j .. Highly Weathered Rock 

~ .. CnlllfllC1dy W.:.athcrcd Rile\.. 

SA~PLE 

! - Soft Rod. 
J .. Mc(ilum Hard Rock 

4 .. Hard Rock 

5 " Very Hard Rock 

-----­
____9_0o_________ 
._______________ 
_______ 
_______ 

DESCRCPTION 

m. Clayey sand 

m. Sandy Clay 

m.Clay 

m. Sandy clay 

2 ­ A\'t'flIgc leng1harcore 5 0.~Ocll1 

J .. ,\vcngciengthofmrc ! O.5cm 

" .. A verage Icngl: l1 or con: Ics..~ than 5 em 

5 .. ,\vengc length of core i ~ fngmcnr...11 

~con:'()$S 

Geologist: Inspector: 



iI.lYl~f 'il.,.hl'li ~1 ~.1J"'1I76''i'lJ'f1'' 

SB3-1 
3.50 m 

600250 E 958000 N 

l:ORE 

Drill Method 

DriU Started 
Drill Finished 
Logged By 
Logged Date 

CEO MiN CO., LTD. 
GEOLOGIC LOG OF DRILL HOLE 

Auger DriUing Elevalion 

612120 II 

6/212011 
NalhawOOI Harulhailhavorn 
61212011 

R.Q D. D!;:GREE DEGREr. .....VERAGE 

m MSL -----­
90' degree 

·--------degree fro m north 

-------~ 

o z RECQVERV ROCK QUAI.JlY OF OF LENGTH SAM PLE 

r - f:l.uh 
P" PI.m.1r 
' ''" Irregular Fracture 

FR.."IWC 

Geologist : 

8 

SL- Slickcn!.id.:. 

ct-f"b)' FiEnj; 

L" l.i l lOn il ~ S"ini.nc 

.. Modo.: r.aldy Weathered Rock 

.. COl11p letely W,,"':Uhl;'fCd Rock 

No. 

J .. Medium H:trd Rod; 

4 " Hard Rod. 
S .. Very Hard Rock 

DESCRIPTION 

.. .. Avcr.tgc length of COf'\! l.:u than 5 .::m 

5 .. Average Icngl h of core is fr.lgrncntal 

Inspector : 

~Corc I Os..~ 

14 of 31 



-----
________________ 

Geologist: 

~~.,. GEOLOGIC 

Drill Method 

R.1Wf\.f; D.m"" ,,,,, ~ . \4"'ffti6f'SIJ'M'I Drill Started 

5B3-2 
3.00 m 

600250 E 958205 N 

COR r: 

~::1 ftr:nJ\l'E.RY 

tj o 
", '-' 

X I O":~ 

Drill Finished 
Logged By 
Logged Date 

R.Q D 

ROCK Qu,uITY 

O£..'i IG:-IATI ON 

DEGR EF: DEGREE 

OF 

.. Slight ly Wcathcroo Rock 

.. Moder:Ile1 )' Wc~lhc...a l Rod; 

- H ighly Weathered Rll Ck 
.. Compk1c1 y We.l lhcrcd Rod. 

2. " Son Rock 
J .. Mod iunl Hard Rock 
4 .. Hud Rod; 
5 .. Very Hud Rock 

m MSL 

dewee 

dewee from north 

.. A\'cr:lgc length o f core I cs..~ thao 5 em 

5 " A verage length 'I f CQrc is {ragmental 

Inspector : 

~ [OrCIO~ 

D C;H·l l y / ....1i lfilctlin c ~ vily 

~ 
.!~~ GEO MIN CO., LTD. 

LOG OF DRJLL HOLE 
15 o f 31 

Auger Drilling Elevation 


6/2/20 11 Angle From Horizonta 90' 

6;2 /20 11 Bearing of Angle Hole '--______________ 

Nathawoot Haruthaithavorn Depth orO. B 
 ----------------"' 
61212011 Depth o f Casing 

----------------~ 
AVERAGE 

SA,\tI'I...E ~:::~ 
t;~~

:-':0 
~~8 

DE5CRIPTI0 I\ 

2.40-3.00 rn. Sandy clay 



~ 
t .-: 

'" 

1PI .1Vlfl..l; il.mPl1i1'1 'i,'Uft.,MtiT'fWi"'1 

Drill Method 

Orin Started 

Drill Finished 
Logged By 
Logged Date 

SB3-3 
2.70 m 

600250 E 958398 N 

COR!: R_Q.D Or-.CREE 

6::1 c RE<:O vU,Y ROCK QUAUTY OFZ 

~8 ~ 
'.J 

CEO MIN CO., LTD. 
GEOLOGIC LOG OF DR.ILL HOLE 

Auger Drilling mMSL 

61212011 
---:---­

90' degree 
6/2/2011 ,-------­degree from north 

Nathawoot Haruthaithavorn m 
612120 II -------m 

m 
OEGRr.r: AVE.JtACr:; 

OF LEN(jTtl SAMPLE. 

No DESCRIPTION 

dark gray 

~~~~Light brownish gray. 1l'lI~lIllll 

J .. M.:dium Hard Rock 

4 '" Hard Ro ck 

1.00-2.00 m. Clay 

m.Clay 

Light brownish gray, 1l'lICllIllll 

... Avcragc k nL'1 h nf core 50-20 COl 

.. AvcrJgc kngtho(corc20,S clII 

... COnlplctdy W;:a th.:rcd Rod.: S ­ VcryHlU'dRod; 

.. Average lenGth or con: 11,.';:i.,'i th.an S em 

... A~·cr.agc lengt h or core is Crngmcnlal 

16 of 31 

Geologi,t: Inspector: 



Project 

Locat ion 
Hole no 
Total Depth 

,Is""r\ CEO MIN CO., L TO. 
+~::':.~~': GEOLOGIC LOG OF DRlLL HOLE 

17 of 31 

n\.llq';.1'M~,ttl.ft\l.a\.l'i1Ua'::l-5v~ Drill Method Auger Drilling Elevation m MSL 

...lt1fl{T il.m K'la1 q . U""i"f6'ifN'II~ Drill Started onl 2011 Angle From Horizonta 90° degree 
Bearing of Angle Hole-----'--=-------- degree from north SB3-4 

1.80 m 
600250 E 958600 N 

CORE 

RfCOVERY 

Drill Finished 6/2nOli 
Logged By Nathawoot Haruthaithavorn 
Logged Date 6/2/2011 

.QD 

ROCK QLlA.LITY 

nF$ IGNATION

X,'" 

DEGR f.F. Or:.(iREF. AI/F..RAGE 

OF OF 

- Co mpletel y Wca.hcr.:d Rn..::k 

! - SoO Rod.:. 
J - Moolunl I-brd Rock 

4 - Hlird Ro;;:k 

S - Very Hard Ro d 

Depth orO.B m 
Depth or Casing m 

ofGWL m 

SYMBOL DESCRIPTION 

15 m. Top soil 

m. Clay 

brownish gray. 1f'UCl'Ut1'U 

~corclOliS 
c Avcrage I 

! - ""crag;;: Icnglh I,lfcorc 50·!O em 
J . Avcr.lgc !cngth ofC'(lrc 20-5 COl 

- Avc~gc Icngl h of core 1 c.~$ lh all S em 

- Avenge Icnb'1 h o f core I ~ fragmenlal 

D C3 \it y / s<.ilfi lcdm ca \ .IY 

GeologlSl : In spector: 



Projee! 

II.bf'1.{f 'l) .""f'I'un ~ . \.I "' fI.'ill'n''11 '" 

S B3-5 

Auger Drilling 

612120 II 
61212011 

1.50 m 

Drill Melhod 

Drill S!aned 

Drill Fin ished 
Logged By 
Logged Dale 

Na!hawQo! Harulhai!havorn 
600250 E 9588 15 N 61212011 

SAMPLF. 

No 

• Slighi ly WO lhtrw. Rod. ~ · So O Rod 

.. Moderately WCillhl.TW Rod, ) .. M/:'dium Hard Roc~ 
l.-Lmonic Siainin" 7S ·90 -I. ­ Good mek .. Highl y Wc.thcrcd Rock ", .. H:I(dRock 

90·I OU-;•• V... ry Good Ru.:k .. Completely W,,;.1lh c1Cd Rock S .. Very H ard Rocl. 

Eleva!io n m MSL 

===9=0="========= degree 
_________ degree from north 

-------~ 
m 

DESCRIPTION 

Lighl brownish gray. 'lTuCluliu 

2 " Average Icng( h of ('orc 50-20 elll 

J .. /\ ycrag.: tcrlglh (I f core 20-S e1ll 

.. t\~'crag<! lengt h o f core l.:.ss th.1Il S CIII 

.. ,\ ventgc kngt h ofcurc 1$ (ragmenll. , 

In spec tor ' 

IZl Co re l o s~ 

18 of 3 1 

I 



Project 

/B- £\ CEO MIN CO., LTD. 
+'f!,:: ~'j/GEOLOGIC LOG OF DRILL HOLE 

Au ge r Drilling ----­
19 of 31 

mMSL 

i1.1\'l'il.!; 'iI.mf'Mftl q.'U~ ~flifi'i'ilJTl "l 

Drill Method 

Drill Started 
Drill Finished 
Logged 8 y 
Logged Date 

6/2/2011 90" degree 
S83-6 
N/A m 

600250 E 9589000 N 

CORE RQ 0 

6::1 c; RECOVERY ROCK QUALITY
i!: 

Ej O ':I m:S!G~AT!ON~V u 
X I O~ 

6nt2011 
Nat ha woot Harut haithavorn 
6/212 011 

DFGREF. DEGR EF. AVER.lIC E 

OF OF LE :-JGTIt SA.\IPLE 

N. 

- M odera tely Wcatkcrcd Rock 

• Highly Wo:alhcrcd Rock <I - H ard Rock 

• Completely Weathered Rock 5 • Very H ard Rock 

Hole::--------degree from north 

m--------m 
m 

DESC RIPTION 

• Avera!;c length or core \ C':\..'i than 5 em 

5 • A" Cfilgc l.:ngc h o f core j!li fl'1lgmcnl.11 
D CJv it )' f ltO ilfi k tlln cav it y 

Geo logist : Inspector' 



Project 

fI.1"" ..!; 'il.m~·ltn .... UA'lfl76'lfllfl'l 

SB4-1 
2.00 m 

699957 E 958048 N 

Drill Method 

DriU Started 

Drill Fin ished 
Logged By 
Logged Date 

Auger DriUing 

612120 II 
6/2/2011 
Boonyalite Cruse 
6/2/2011 

ofGWL 

gray, ,ru~ulfu 

GEO MIN CO., LTD. 

GEOLOGIC LOG OF DRJLL HOLE 


20 of 31 

Elevation m MS I. 

Angle From Horizonta 90· degree 
Bearing of Angle Holc~--'------degrce from north 

Depth ofO.B m 
Depth of Casing m 

m 

Geologist: 

CORr R.Q.D. DEGREE DEGREE A\TRAGr: 

R[;:COVERY ROCK OUALITY Of Of Le~GTII 

Sl- Slidcnside 
CL-O ly Fiilin, 

.. Camp!..:!cly Wa ch cn:;J Ro..:k 

SAMPLE 

No. 

I · 

:! .. Soll Rod.: 
J • M edium liard RlIcl.:. 
.. .. H.ard ROlek 
:; .. Very H :ard Rod.: 

DESCRIPTION 

D cavily / S<l il 1ih:diur;"iIY 

LIght brownIsh gray 

, 
.. A\'c~gc Icng1h of ..:orc 50·:?:O em 
.. Avcrvgc lell~;th ofcur.: 20-S an 
.. I\ \·c ~g..: Icn!;'h o f core less (han 5 em 

.. Avenge Icnb1h arwn; is frtgmental 

Inspector. 



Project 

Localion 

Hole 110 

Total Depth 
Co-ord inate 

~ ~A~) GEO MIN CO., LTD. g GEOLOGIC LOG OF DRlLL HOLE 
Page 21 of 31 

""Ulql::.1Il'M · ll'U~u,tU j' 1t1f1:::ltuFl Drill Method Auger Drill ing Elevation m MSL 

fI .1Ylf1i; ~Uhfll... ft1 't .uMPli S f'fll'M'I Drill Started 
SB4-2 Drill Finished 
0.60 m Logged By 

699902 E 95826 1 N Logged Date 

612/2011 
61212 0 II 
Boonyalite Cruse 
612/20 11 

IAngle From Horizonta 90" degree 
~eanngor Angle Hole'--------dcgrce from north 

~ept~ ofO .B m 
~ept~ of Casing m 
Depth ofGWL m 

CORr. 'QD OEGRE F. DEGREE AVER.o'C!! 

OF IF.NGTII SAMPLE 

No. 
SYMBOL DESC RIPTIO N 

1g ~ :o~ <; RF.COVER ¥ ROC K QUAlITY OFZ 
fuE ~8 ~ OESIG!-Ifl. TION I.

" v 
X Ht"4 XIO~. 'co"' 

'" .~ ". 

Light gray. ,ru~uliu 

~ 
~ 
I-­

~ 
~ 
I--!O.s 

~ 
l­

lOll..ll m. Clay 

m. Clayey sand 

Light gray 
I­
I-­

~ 
l-

I=. I t.O 
~ 
l-
I­

~ 
l-
I­

1=-. t.S 
I­

~ 
I­

~ 
l-
I­

1=-\ Z.O 

~ 
~ 
I-­

~ 
~ 
~{zs 

~ 
I­

~ 
l-
I­
~J.O 
l-
I-

l=­
I-
l-
I­
1=-.3 5 
~ 
~ 
~ 
l-
I­
1=-,4.0 
~ 
~ 
~ 
l-
I­

t:-!4.S 
~ 
~ 
~ 
~ 
~I s.o 

R[MARI Degree of W,,,hcrin" 

L - I.."onih= S~ .1;'''...g 15 · '}O '"I • .. (i()<HJ rod. 

190-100-;. - \ ' ~ fY (jofld Ro ck 

I ; I' ,,,. Roe>

12"Sliglllly Weathered Rock 
1.1 .. Modcr.Jlely Weatncn.: d Rn< ~ 
14 .. Highly Wc.l!hcred Rllck 

5 .. Comrletely WI:. thcrctl Rnck 

;:~,~~:::;~""" 
3 . MediunI H,lru Rock 

5 " Very H;ml R<lck 

I • A,·m., ~~,,~ "r OOIC O,"Ie "' .", SO ' ''' 
12 - Avcrage lcoglh of cme 50·:!O elll 
13 - ",·er.Jgclcnglho( cMe :!O·5 em
I~ ­ Average length H ( cnre I c:,~ than 5 em 

~ ­ Avenge length of co re is fra gmcnt.1t 

Geologi~," : In~pec(or 



v 

I 

22 or 31 

m MSL 

90" degree 
---------degrec from north 

--------m 	m 

m 

Z:5::1 '" DESCRIPTIONiJO ~ 
"'v 

1 - V.:ry 
J" loi nt SL- Slidc.nsidc 	 2 · Soil Rock 
r - f ault CLw("l.:\ y Fillins 	 J - Medium H~(d Rock 
r - PI..na.r 1.-Li" ooa.ih: SI3inin" 	 .. - Bard Rock 
I" {rrcgu tar fr"Clln.: I _ V cr)' (in,lJ Ruck • C. 'ompIe1.:!y WC~l.Ihcrcd Rock 5 • Very H;arJ Rock 
Rr Ru .. J:1> S w(:..;.: F",':IW': 

Projeel .nu~'n::14'11~,f\.j;iu':tl"'tllI:l~tUI\ Drill Melhod 

~ .lYl'i,-!i 'iI.mfl'ft' q.UMfI;S"j·,lJ'll'lf Drill Starled 

SB4-3 
2.20 m 

599974 E 958448 

('OR£. 

Ilf.(UV£RY 

DriU Finished 
Logged By 

N Logged Dale 

RQ.D OEGR.lT 

ROCK QUALITY Of 

Auger DriUing 

6/2/20 11 

6/2/2011 

6/2/2011 

OF.GRfI' AVERAGE 

Of LEN<:iTtI SAMPLE ::11.... ~ 

Boonyalile Cruse 

~O~ 

g~~NC!. 
~~8 

Sand 

l .UU-l.lU m. Uay 
YellowISh grny (SIIII clay) 

:? Average knl,1h orcere 50-20 till 
J • /\veraS': 1Cl1 b'1h (if con:: 20-5 em 

, I 

IZI Core lo$.~ 

• Average length of core tcss than S em 
.. tw.:r".ce I.:nglh of core ;s fraumcnI:a1 

D Clivity / so ilfilcd1llo.:::JvilY 

Geologist . 	 Inspeelor . 

http:1.-Li"ooa.ih


Projec t 

;,<; A GEO MlN.CO., LTD.~~e·GEOLOGIC LOG OF DRILL HOLE 

",.lVl1'l.i~ tl.m,..ltn ~ . UMft;ti'Y·ilJ'f"l' 

SB4-4 
2.20 m 

599950 E 958617 N 

COR.!! 

Method 

Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drilling 

612 /2011 
612120 II 
Boonya lite Cru se 
61212011 

RQ D DEGRF.E DEGR EE ,\VER;\GI 

RF.C"O Vf; RY ROC K QUALITY OF 

OI!5'GNATIO~ 

- Slightly Weat her ed RO(L, 

- Mo(jcra tely W~i'lihered Rock 

• Highly WC<tl hcrcd Rnd .. 
• <,:oolfll cldy Wc;u hcrcd Rock 

.! . Soil Rock 
J • Medium HMd Rock 
" ­ lh rdRock 
5 • Very Hard Rtl ck 

Elevation m MSL 

Angle From Horizon ~1 90· degree 
Bearing of Angle Hole--------dcgree from nonh 
Depth ofO .B m 
Depth of Casing m 

WL m 

DESCRIPTION 

reddish brown 

2.10·2.20 m. Clayey gniRule (QIZ) 

IZi Co rc'oss 

23 of 31 

G(.;ologist : Inspector ' 



Project 

Location 
Hole no 
Total Depth 
Co-ordinate 

GEO MIN CO., L TO. 
GEOLOGIC LOG OF DRILL HOLE 

24 of 31 

.n't.lI·~n::'Ii'M.,,fu~\J';'t.I"'(Jft::\iltJA Drill Method Auger Drilling mMSL-----­
PI.1Ylfl!1 i).mpfl ~i ". "'1'1""';6'11).1'1"1'1 Drill Started 6/212011 ____9_00_________ dc~cc 

SB4 -5 Drill Finished 6/212011 '-_____________ dcgrec from north 

290 m Logged By 
599951 E 958795 N Logged Date ---------------~

Boonyalite Cruse 
6/212011 

CORr R Q.O DEGREE Or.Cfl.EE AVERAGE 

RF.CUVE RY ROCK QUALITY OF OF LE.,NI,TH SA\IPLE 

SL - Stickl.'1lsi d.: 
CI. ­ n l yFiUing 

.. S lig,hlly Weathcrctl Rock 

.. Modcratdy WCillhc rcJ Rock 

• Highly Weathered Rock 

.. Completely WC3 th~cl Roc, k 

No. 
DESC R[I'TIO N 

iiiilc"" light yellowish gray, 1YuCiutlu 

:! .. son Rock 
J • Medi ulIl Hard RIX:k 

" .. Hard Rock 
S ­ Very Hard Rock. 

m. Clay 

brown(stiff cla y) 

l · Average lttlS'h of torc 50·2.0 em 
J - Avcragc lcngthor corc:!O ·Scm 

.. Avcr.asc length of .:on: I ~s !lu n 5 fill 

.. Avctagc Icngth of IXIfC is Cr:lg m..:nt al 

~cor\'!10ss 

o C3>:"), ' soil filed in cavilY 

Geologist : Inspector: 



Fracturc 

;;~::;\ 

~ z ,r~') GEO MIN CO., LTD.
'8:- GEOLOGIC LOG OF DRILL HOLE 

Mi n CO. 
25 of 31 

(ORE 11: 0 0 

ReCOVERY 

N. 

J· J{1im :! . Son Rnck 

f - Fauil .\ ­
I" - rlaoor 4 - Hard RI)e!,: 


- lrn::gu!u .5 - Vcry H3nJ R(l(;k 

Mcdlll"l Hard Rock 

o(O,B m 
________ m 

DESCRIPTION 

m, Top soil 

redd ish brown 

2, I 0-2,20 m, Clayey sand 

- A'OCC'al: c icngc h o f core 50 ·20 em 

• ,'''cr.Jgc Icnglh of core 10·5 em 
• AI'cf1t gc lcn~'1n of cnrc lcs.~ tl\:l" .5 em 
• '\I'CfllgC knb1h oren!'c i ~ fragmcnt.1 1 

Dcavity / :;o ilfikdin c,l\'i ty 

InspeClor : 

Project 

R.lYlf'l..(f ~l.'IhPll"'" q .U~'iPl1ti'jn.a..,~ 

SB4-6 
2,10 m 

599950 E 959000 N 

Geologist : 

Drill Method Auger DriUing Elevation m MSL 

Drill Started 6/2120 II Angle From Horizonta 90· degree 
Drill Finished 6/2/2011 Bearing of Angle Hole:--------degree from north 
Logged By Boonya lite Cruse 
Logged Date 6/2/2011 



Inspector. 

Drill Method Auger Drillin ~ 

iI ,1"11.{i 9.l'i1f'(1fl1 'LUfl'fI!(16'j'j~Y111 Drill Staned 61212011 
S85-1 
2.00 m 

599650 E 958100 N 

CORI'. 

RECO\TK' 

SL" ShckL'usidt 
(;1. Cb)' FiUU II 

I. 11.".,... 5'.",,,.11 75-''10 

Geologist : __________ 

Drill Finished --:6'"'120:-1"'"2""0,...";----------

R.Q. D. 

ROC K. Qu,\IJT\' 

DEGRE E 

OF S,\t-II'I..E 

::: c So ft Rock 

ngle From Hori zo nta 90" degree 

Logged 8y 
Logged Date 

DESIGNATION No 

J • Medium Hard Rock 
4 - Hard Rod: 
5 - Very Hard RlM.-i: 

Elevation mMSL ------

Hole--------degrcc from north 
________ m 

------------~ 

DESCRIPTION 

,. AH.:r ag1! ICll Glh Or Cl.lrC SO -:!O or 
- AI cragc k" gth tlr \:ur c 211·5 crr 

of 31 

,. AI'cr ase kn gth of Cllf'C I \!S~ than S l-'Jl 
,. A\'o.:ragc h:n i;lh o( (;I)rc is (~gllll.:nt.l 

D G'III), su(l liluJ ill'-'lll1. 

I 



(.0\ GEO MlN co., LTD. 
~~1GEOLOGIC LOG OF DRILL HOLE 

Project 

Location ,".1Yl'il(1 'a.ri11'f1t111 't .uR'iPliBHlI'iI'l1 

Hole no SB5-2 

Tota I Dept h_"2,,,',.:,10~~1I;:.1----,==,.-.,..,.. 
599650 E 95 8 100 N 

('() RI : 

K t-.(OV("R \ 

Drill Method 

Drill Staned 

Auger Drillill! 

6/212011 

6/2/2011 

4 • "Ii ~ hl i' W...;uh<..,.C(1 Rod 
.1 '" Medi um Hard RIK\c 
-4 .. Hard Ruck 

Elevatioc mMSL-----­
Angle from Horizonta __9_0_" _____degree 
Bearing of Angle Hole degree from nonh 
Depth of U , B m 
Depth of Casing m 

m 

DESCRIPTION 

0.00-0.05 m. Top soil 

0.05-1.45 m. Clay 

Light gray. 'li'uCluliu 

Clay. gray 

27 o f J I 

. .. Vtry G,'I(I<.I R!}(\. WC;'LIh~oo Rod 5 ,. Very Hard Roc}. 
4 · Iha3gc length or~lIrc less than 5 ell 
S - A\ cr :tgc lu\glh of ".'m e is frngrncotJ 

D c:t \ itY'S;\tl fil od in ca\it 

(jeologist ' Illspector, 

S.\MPU, 

SYMBOL 
N" 



28 of 31 

Drill Method Auger Drillin[ Elevation m MSL 

Drill Started 61212011 ngle From Hori7.onta 90' degree 
Drill Finished 612/2011 Bearing of Angle Hole:---------degree from north 
Logged By So mpon> Imtem m 

6!~ m 
~GWL m 

SAMPU; 

DESCRIPTION
No. 

0.00-0.40m. Top soil 

Sand. reddish brown 

0.40-2.30 m. Clay 

soilliled in c Hi,­
5 " Very H.ml Roc!.. 5 ", A\ L'f agc ICIlgth or i,;orc is rr.:IWllL'll:1 

Inspector. 

iI .1Yln!~ 'iI .mJ'l1ft1 oq.UA~Mti'iHJS1t1 

SB5-3 
2.50 m 

599650 E 958500 N 

SLaSl idCllliidt 
CL"Clay FIUm. ) - Med ium Hard Rock 

Geologist: _ _________ 

Logged [Jate /2011 Depth of Casing 

4 - Hard Rock • AV CI':Jgc h..'l&th or \:orc l ei'; Ih;m 5 \:0 D cad I}' 

Depth ofO.B 

http:0.40-2.30


":=:-\tr;::;i:;;" GEO \\fiN CO., LTD. 
\~G..}~;I GEOLOGIC LOG OF DRlLL HOLE 

\ t.linCO.y 

Auger Drillin! 

Ii: .lmt.j'; a.,;'jI(HI1 ~.tHHf'(h'l ·i ll'lll1 

Drill Method 

Drill Staned 
Drill Finished 
Logged By 
Logged Date 

6,2/2011 
SBS-4 

1.50 m 
599650 E 958691 N 

CORE 

RECO\'l-.K\' 

RQ.D, 

ROCK QtI.\l.In 

DESIGN,\ n ON 

6/2/2011 

OE(jREF. 

OF 

- Highly W~"1thcrcd Rod 
. - ComptClcly Weathered Rod 

$,',."PLE 

4 - Hard Rod; 
S • Vay H:lrd Ru • .;k 

m MSL 
----:---­

90° degree 
:--------degrec from nonh 

-------~ 
m 

DESCRIPTION 

Sand. Brownish gray 

0.15-1.50 m. Sandy clay 

Light brownish gray 

,, - A\'cragc k'1'lgth of core luos than 5 Ul 

5 - A\cragc ICJl gih Hf C\llC i~ fragment" 

Cvrc l(lSI 

29 of 3 1 

Geologist : __________ Inspector: 



I 

Inspector: 

Projecl 

Geologist· 

lII.l-.,n..ii iI:V;'PI")ft"\ ~.UPlif'l;6in.'i1'11 

SB5-5 
1.85 m 

599650 E 958900 N 

SL- Slid.:nJOidc 
C'I. - ( '!;,y Fillill, 

CO RI 

Auger DriUing 

6/2/2011 

Finished 
Logged By 

6/2/2011 
Sompom Imlem 

I\.Q.D DEGR EE O((.;RF.F "VERAGr 

~ .. Slightly Wl:alhcr..:J Rod; 
1 .. MoJerate l y WC3th.::n:d Rod; 

~ • Sorl Ro ck 

Logged Dale 6/2/2011 

~ .. H ighly W..:athcrcd Ro.:k 
S .. Completely W..;tIt hcrcd Rock 

Eleva tion mM SL ------
AngIe Fro m Horizonta 90· degree 
Bearing of Angle Holc'-_______degree from north 
DcplhofO.B m 
Deplh of Casing m 

WL 

SYMBOL DESCRIPTION 

Top soil 

~~~~C,arkgray, ,yu~ul:iu 

J .. McJium Hi\rd Rock 
4 " Hard Rock 
;S .. Very Hard Rock 

Lighl brown ish gray 

.. Ave..... gc kllsth ofeorc 50 .. :!O em 

.. Avenge l.:nb'th of cor.: 20-5 ...m 
" .. A\'c rag..: length of core I ~s than 5 em 

5 .. Av~'f'tlb~ knSl h of core is fragmental 

[Z] Core los:. 

30 of 31 



fr=\' I.'O~ GEO MIN CO., LTD. 
\~~~:~/ GEOLOGIC LOG OF DRlLL HOLF 

Drill Melhod 	 Auger Drillin! mM SL 
---:---­

oDrill Slarted 	 6/2,20 11 ,__9_0______degree 
6/2120 II Hole degree from north 

-------~ 
In 

DESCRIPTION 

m. Top soil 

it.'Y'I~1..j'i i:L rhf'(,ftl ~ UfIYm6HWfltl 

S85-6 
1.50 m 

599650 E 958087 N 

COI:.:.r: 

N. F(O\"l:.RY 

2 - AHTagc length (I f C\lre SO':!O <'1 r 
.') • MOOlum Hard Rld; J . A\'cragc k't1 i:1h ofcore ;!:o-S crr 
:I . Hard R~lCk 4 · AI 'O' agc Icnl!lh or c('Ire Iu; .~ than 5 en 
5 . Vcry H:.rd Rodl 5 " AI'I."Tagc length or C\l rC is (ra IlJllent;t 

Geolog isl: _ _ _______ 	 InspeClor : 

http:F(O\"l:.RY








R .ihJ.~n 'iI.;'i!\fn\!fl tl ",UAT"'U 'Uln", 

RBI-I 
3.00 m 

594008 E 9092 34 N 

(ORE 

Rf.COVERY 

SL- Sl ickcn!>idc 

n -<-'lIy FiiIint; 

I- Im:gular FracII,ltc 
R- Rnugtl Surf:xc Fr:I<:1Llrc 

'S CEO MIN CO., LTO. 
+~~GEOLOGIC LOG OF DRILL HOLE 

°MI" Co. 

Finished 
Logged By 
Logged Date 

R.QD. OEGRF. E 

Au ger Drilling 

4/2/20 11 
4/2/2011 

• Slightly W~l hcrcd Roc!. 

SA.\lPL£ 

No. 

2 .. Soil Rock 
] • MediUm Hard Rod 

m MSL----­
__9_0_"_____degree 
_________ degree from north 

-------~ 
m 

DESCR [J>TlON 

m. Sand 

1.20-1.80 m. Clay 

1.80-3.00 m. Granuly sand 

2 ­ Average length o ( (fife 50-20 CUt 

] .. Avenge Icn~h of COfe 20 ·5 em 
~corC I O s..~ 

I of 29 

.. Modcntdy Wc:uhcn:d Rock 

.. Highl)' Wcalh...-red Roc\.. 
• Coml"!ctciy Weathered R"ck 

4 · Hard Rock 
5 " Very Hard Rock 

", .. Avcrage length I)fCMC Ics.~ than 5 em 
5 .. Average lcnb'l h or core is fragmenta l 

DcaV,L y /SO li filc d in C;a\ ,IY 

Geologist · Inspector' 



41~~q1:::*,,~i\J~'U~U'i"1tlft::;~iitlR Drill Method Auger Drillin g 

fI.\1'lfln "a.;tlU';,,="o "'I.~A1I'fifii"lJ.lM'I Drill Started 412120 I I 

RBI -2 Drill Finished 4/2/2011 
3.50 m Logged By Sisalai Kh unthon 

593797 f. 90928 1 N Logged Date 4/212 0 II 

CORE R.Q.D. Dr:GRrr DEGREE AvrAAGI:: 

~~ RECOVERY ROCK QU,UITY OF OF LEN<.iTI·1 

~8 

.. Sli gtu ly WC;lIhcrcd Rock 

.. Mo<kraldy Weat hered Rod: 
- Highl y W.:at h~.,..:d Rock 
- Compk1c1y Wc;uhcrcd Rod; 

SA.\1rLC g 
2,. 

N. :s 
13~ 

2 " Soft Rock 
] - Medium Hard Rock 
4 " H,nd Rod.. 
S - Vcry Hard Rod 

Elevation m MSL -----­
90· degree 

:---------degrec from north 

-------~ 

DESCRIPT ION 

Light yeUowish gray, ,ru~u!l'u 

on , Granuly sand 

- Avcnlge I 

- Avc...gc knJ;'h ofcon: SO-20 em 
.. Average Icn&1 h of core 10 -S cm 

IZ1 Cor.,; lo~ 

2 of 29 

.. Average lenglh of can: less th3n S CHI 

.. Aventge Icogt h ofco re is fruijlncmal 
D cavily ! so il fi led in ~I v il y 

Geologist : Inspector· 



------

SL·Slickcn~idc 

Ct-('b y Filitla 

~ 

oj 

Medium H,m] Rue!. 

90" degree 
~-------degree rrom north 
________m 
_______m 

DESCRIPTION 

m. Sand 

m. Clay 

1.30-1.60 m. Sand 

2.80-3.00 m. Granuly sand 

.. A,·cragc len~:th(lfc(lfc50 ·::! Ocm 

.. " vcrage length of con.:: 20-S ern 
IZJ Corc los.s 

.. /\ '·eng.:: kngth of <:fln.: IC"!> tha n 5 em 

.. AVcr:lgc !cob'lh of core i~ fragmcnl..l1 

o cavity I soi l lilcdln C3YIL )' 

Inspector: 

~ l;:-;;~ \ GEO MIN CO., LTD. 
'~1GEOLOGIC LOG OF DRILL HOLE 

Elevalion 

S,\MPl E 

N. 

2. " Soft Rock 

Projecl 

Locat ion RihtMn 'il.~9 U"lJ iHI <t .UR'iPlf6 "U'J'1"11 

Hole no RBI-3 

TOla l Deplh--:",3;;..0:;:0;,.,,-~m:.......,==..----..-

COR f. R_OI> 

Auger Drilling 

593522 E 909284 N 

RECOVERY 

MinCo. 

4/2/20 11 
4/2/20 11 
Sisalai Khunlhon 
4/2/20 11 

DEGREE Avt:R:,\c £ 

• Sli ghtly We3 thered Rock 

lieo lo~isl : 

\ • Moderatcly W... llchcn:d R'ICI. 

. Highly Weat hered Rock 

S • COInplCldy Weathered Rod. 

J ­

4 · Hard Rock 
5 " Vcry H:lfd Rod. 

3 o r 29 

m MSL 



I­

.. Slightl y Wea lh..:r!!d Rock 

.. /I.'loocralcly W.;acnCfcJ fluck 
• Highly Wcathcn:d Rock 
• COl1\pktdy Wa uhcfcd Rock 

1 · Son Rock 
) . M...xli um H~rd I\ ock 

.,j - Hard Rock 
S - Very H;ud Rock 

Elevation mMSL 

SYMBOL 

-----­
90" dcgree 

,----'-'------degrcc from north 
________ m 
_______ m 

m 

DESCRIPTIO N 

m. Sand 

m. Granuly sand 

.. A\·cr:.tgc length of core SO-!O o:In 

.. Avcr.l gc length of COI"I: 20 ·:5 em 

4 of 29 

.. Average Iensth of con: less ltun :s a n 

.. Average knb'lh of (on: is rmglll\!III.l1 
D C:1Vlly / SOilfil.:dino.:;;)\"it y 

Inspector: 

Projocl n'ULq,:al''M~.j'U~u':U''lltl. :: l~UR DriU Melhod Auger DriUing 

Location fI.UURn il.4ilU\;\lfU:J Q,'UMMfi'Y"SJ.JTl1! Drill Started 4/2;2011 

Hole no RBI-4 Finished 4121201 1 
TOla l Depth 3.50 m By Sisal.i Khunlhon 

593359 E 909279 N Logged Dale 412120 II 



-----

,fi, CEO MIN CO., LTD. 
+~"JGEOLOGIC LOG OF DRILL 

°Mln Co. 
HOLE 

5 of 29 


Elevation m MSL 


Angle From Horizont. 90' degree 

Bearing of Angle Hole-------- degree from nonh 
Depth ofO.B m 
Depth of Casing m 

COR I' 

~::i ~ RECOVE RY <!:SO 
"'u 

<.:l 
Co 

A. .01) OEGRF.F. OF.GR Ef. AVF.R.AG E 

R()("1( QUALIT Y OF 

DFSIGNATION 

• Sli ghtly Wcato..."1'cd it nck 
.. Moder-udy WC:l lhcr.:d Rod.. 

• Hi ghl y \\-'c;l th crcd Rncl: 

• COlllp!.:t.:!y Wea thered Ruck 

m 

St\\·IPI.F. 
::20!!! 

~~ ~ 
No. ~ 5::! 

~~8 
DESCRIPTION 

m. Sand 

m. Sand 

m. Granuly sand 

J - Medium Hard Rod:. 
4 .. HJrd Ro d:. 

5 " Vcry Hard Rod .. 

D C1lvil y / !Wil tikdm C3"ity 

.. AVCf31;C length (lr core is fragmenta l 

Inspector' 

Project 41 \Hq1::-1h'i'lq.f1J ;i 1J,t\oL'f1[ltt:::~iiv" 

Location 1iI .14t1jl10 t1 .;'Cun,\!,"tf q.ul'Ifjllj'h'U'lJT"l"ll 

Hole no RBI-5 

Tot.1 Depth 3.50 m 

593 140 E 909247 N 


Auger Drilling 

Drill St.ned 4/2/20 11 

Drill Finished 412120 II 

Logged By Sisal. i Khunthon 
Logged Date 4/2/20 11 


SL- Slickensidc 
CI.--(",by Filling 

Geologist· 



Project 

R.ih.lPln idtJu~\!tHJ Q,'UfI<iMtiT1'I.I"" 

RBI-6 
4.00 m 

592961 E 909083 N 

CORE 

Drill Method 

Drill Staned 
Drill Finished 
Logged By 
Logged Date 

GEO MIN CO., LTD. 
GEOLOGIC LOG OF DRILL HOLE 

Auger Drilling 

412120 II 
412120 II 
Sisalai Khunthon 
41212011 

RQ D. DEGREE D£GREF. ,\VERAGE 

mMSL-----­
90' degree 

:--------degree from north 
_________ m 

-------~ 

6 of 29 

RECOVERY ROCK QUAUTY Of OF LE.'IGTII SAMPlF. 

.. Slightly Wcathcr.:d Rode 

.. Moderately Wcalhcl\!d Rock 

-- H ighl y Wc'llh..:r.::d Rock 

5 .. Comllietely Wc:uhcred Rock 

No. DESCRIPTION 

IIIILight brownish gray. 1111CiutIu 

2 " $0(\ Rock 
1 .. Medium H:mt Rock 

" .. Hard Rock 
5 .. Very Hard Rod.: 

m_ Sand 

m. Granuly sand 

1 ­ A"":r.lgc I con: more I 

2. " Average lcn!,1h oreorc 50-20 em 
J .. A'.'erngc Ienb'1 h o(corc 20· 5 em 

.. .. twenlg..: length lIfeore Ics!O than 5 el1\ 
5 .. Av..:,....ge k nl,'lh of coc.:: is fngmcnlal 

D C3\·jl)'/soi lfilcdincavil Y 

Geologist: Inspector : 



~ ~~ CEO MIN CO., LTD. 
'~'iGEOLOGIC LOG OF DRILL HOLE 

Min Co 

.n U~"'1::1I"l'i1~iu;h.l:urnn~=liitlll Drill Method Auger Drilling 

~ . ihI.An -il.;~U';~1\tl ~ . UAH(;6"lnlfi"ll Drill Started 41212011 
RB2-1 Drill finished 4/212011 
3.20 m Logged By Suda J intongkaew 

594003 E 909498 N Logged Date 4/2120 II 

CORE ' Q O DEGREE DEGREE A\'(':.RAGE 

RfrOVF.RY ROCK QUALITY OF 

SL- Shckeosiu.: 
rL-("kly F~Iin, 
I . -I...,..,n~(' Stain.., • ' .. ib ....1y Wc: athcrcd Rock 

.. Comrk'lcly Weathered Ro(..1; 

'2 " SoR Rock 
j - MedIUm Hard Rock 
4 . Hard Ruck 

S . Very Hard Rock 

Elevation m MSL-----­
Angle From Horizonta 90' degree 
Bearing of Angle Hole~-------degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL 

DESCRIPTION 

Light brownish gray, very fine grain sand 

m. Sand 

Very fine grain sand 

m. Sand 

'2 . Average length orcore 50 ·20 em 
.\ .. Average Icng1h of CIlf"C 20·S enl 

.. Iweng.: length of con: 1e.'>S than 5 em 

5 .. Average icngth of core is fr.lgmcnc", ' 

7 of 29 

GeOlogist Inspector : 



Projec, 

Location 1t .l4'UMn 'il . i'il: U;;l~fU} ~ . UA'ipo;56'i1')J1"1 11 

Ho le no RB2-2 

Depili~~2~. ~15~~m~~~~~ 
ICo>-orej ina.'e 593836 E 90948 1 N 

CORE 

Drill Me,hod 

Drill Sta rted 

Drill Fin ished 
Logged By 
Logged Date 

Auger Drilling 

4/2/2011 

4/2/2011 
Sud. Jin<ongkacw 
4/212011 

RQ D. OI:CREE DEGREr AVEMCC 

RECO VERY ROC K. QU ,\UTY or Of l.El'iGTU SAMrLE 

"" 

- Slightl y We:.th..,-ed Rod. 

- MtlI.kra ll;ly Weathere d Ro.:k 
- Highl y W.: :llth~r\,'d Rod. 4 - Hard Rock 
• COrlll"k1cly Wcm !lacd Rod s. Very H;u d R.);,; k 

Eleva,ion m MSL 

Angle From Horizon", 90" degree 
Bearing of Angle Holc---------dcgree from north 

Dep,h ofO.B m 
Dep,h of Casing m 

m 

DES CRIPTIO N 

0.00-().02 m. Top soil 

0.02-0.55 m. Sand 

Ligh, brownish gray. very rUle grain sand 

Brownish grey, fine grain sand, mica 

.. Avcl'll!;e Icngth oreon: less than S em 

.. Av<:ng.: ICJISlh of con: is fDlb'11lCn~ 1 

[Z] Cor..::loS$ 

8 of 29 

Gcologis' : Inspee,or : 



".\'''''''1'1" 1t.Teu,",\! fui "4 .Uflfl(;-fiHU'lI"II 

RB2-3 
2.80 m 

593571 r 909472 N 

Geologist. 

(B;"O,.4;1\ GEO MIN CO., LTD. 
~ ~•. GEOLOGIC LOG OF DRlLL HOLE 

M" , Co.' 

Auger Drilling 

4'2/2011 

41212011 
Suda J intongk.ew 
41212011 

Or-CREE AVERAGE 

.. SliGhtly Weathered Rod. 

. • Modcr.llcly Wc.uhcrcd Rod.: 

.. U'I;hly Weathered Ro d: 

- ("ol!l[llcl clyWcalhcrcdR ock 

~ .. Snn Rock 

J .. Medium Hard Rod .. 

J .. H.ud Rock 

5 .. Very Hard Rock 

Elevation m MSL 

Angle From Horizonta 90" degree 
Hole----'------degrec from north 

--------~ 
m 

DESCRIPTION 

6.66-0.04 m. Top soil 

l.~'U-,'.~lvm. Sand 

Light gray 

2 " Average lcngl h or core 50-20 em 

] .. Avenge IcnbO(h of con: 20·5 ern 

of 29 

~ .. Average kngl h of ('nrc l c.~s than S COl 

5 .. A\'cnl.Sc kogch of core is fr30smcntlll 
D (';wi'Y {~;lfi'cdincaYi'Y 

In spector ' 



Project 

Location 

J,OO m 
593391 E 909500 N 

CORr. 

Rf CQVER\' 

Auger DriUing 

4/2/2011 

Finished 
Logged By 
Logged Date 

4/2/2011 
Suda Jintongkaew 
4/212011 

RQD 

ROCK QU,\!.lTY 

DF£IG!\IATIO!'l 

DEGREE DECREE AVERA<.iE. 

OF 

.. Sli gh!!y Wcalho.;:rai Rock 

.. Mo<.kraldy WCluhcreJ R.l(;k 

.. HIghl y Wc ;,uhcr.:d Rock 

5 .. ComplC\cly Wl!alhcred Rock 

No. 

2 - SofiRod 
) .. M ..-diunI HarJ R.).:k 
" .. Hard Rock 

S " Vcry Hard Rock 

Elevation m MSL----­
__9_0_"_____degrcc 

=­_______ degrcc from north 

-------~ 
m 

DESCRIPTION 

1.21-2.54 m. Sand 

l.~q-J'.UUlm . Sand 

.. Avcr.age kngth oreare 50·20 em 

.. Average length of con: 20-5 em 

.. I\\'cragc h:n gt h of core IQ" .han 5 em 

.. AVCr.lgc lC%1hofcorc is fragmental 

1ZI Corc l o~ 

10 of 29 

Geologist: Inspec<or : 



~ ,iUfln 'a '9U,;tJl1nJ ~.Ufl 'fI";fiH"'i11f 

RB2-5 
1.76 m 

593195 F 909498 N 

CORF. 

M.F(OVEM.Y 

Geologist . 

!~\ GEO MIN CO., LTD. 
Q GEOLOGIC LOG OF DRlLL HOLE 

Auger Drillinl 

4/2/2011 
4/2/2011 

f 29 

mMSL-----­
__90_Q 

_____ degree 

=-_______ degree from north 

-------~ 

DESCRIPTION 

Light gray 

[2S] Curclos, 

4 ,. H:lrd Rod; 
S · V a y HauJ RLlCk 

3' A\ era gc length ur con: Ics~ Ih.1n 5 ..-n 
- Average lengl h tlr ewe I ~ rfJ &m~tJ 

D c;) ni)' '" sn ilfilcdin cJ\ir 

Inspec tor· 



-----

12 or 29 

Elevalio ll mMSL 

0" _____degree 

_______ degre< rrom north 
m 
'n 
m 

DESCRIPTION 

Grey 

2 '" son Ro d·; ~ Cllle it)s:~ 
) ,. Medium Ha(d Rock 
~ '" Hard Rock D o.;avi'y S()li lil tXl in C<Hit 
5 • Vuy H:lrd Rock 

InspeClor : 

", .14uftn 9 .1'i1U,h.!"ft6 , .uA,lffuu,n u 

RB2·6 
1.50 m 

592998 E 909497 N 

CORE 

Geologisl : 

Drill Me lhod 

Drill Slarled 412/2011 __9_

Auger Drillin! 

4/2/2011 

. 
""' - An T-I ll": It;nllth uf core I Ul~ than j 1.."0 

5 - - A \"t!l' agc 1t.11 1;th o r corc is rr,. ~mCllta 

SMd l"' LE 

No. 

"-
_______ 
________ 

.59 m. Sand 

- Sli ghtl y Wl.':Jth l.."od Rod 
- Mt.kkT.lh;ly Wcatlh.,.I..,J Rod 

- Highly Wc:;alhcroo Rud 
Compk1dy WC:lrnt:R"d R\IC~ 



Project 

~:) GEO MIN CO., LTD. \g GEOLOGIC LOG OF DRlLL HOLE 

41 Ul ~,:::., '1~ lUfttfi'u" tlft:aaofl Drill Method Auger Drillin! 

~ . iufln 'iI . f'6\J"\!~ti Q.Uflfff;eH U'5IlI' Drill Slaned 4/2/2011 
RB3-1 
3.00 m 

594000 E 909800 N 

COI(l~ 

RITOVF.RY 

Drill Finished 412/20 11 
Logged By Nathawoot Harutha ithavom 
Logged Date 4/2120 II 

R.Q.n. 

ROCK QU,\l 1r\" 

OF$IGNA n UN 

OC(i RF.E DEGREE ,\\'cR.\GE 

OF 

• Slightly W<::n hcr.x.l Rod 

• Moderatciy Wea thered R(ll.:1 
:: l1 i~hly Wcal hcrcd Rod 
a ('omplclcly Wc:tLh croo RlH.J 

2 - Soft Rock 
) ,. Medium H;lrd R(w.; k 
-l _ Hard Rock 
5 ,. V cry H:ud Rod.. 

Ekvalior m MSL -----­
___9_0_o _________ degree 

=-_____________ degree from nonh 

-----------~ 

DESCRIPTION 

Light brownish gray. mica. paticle gravel s ize 

~ Corc los.· 

13 of 29 

Geo logist: Inspector : 



GeologiSI: 

.f'U~~1::1h1'l·ntufiu,fu'n(lft::litifl Drill Melhod Auger Drilli,,! 

ft .'4UFlO ~ . ;'Gu'"'Ytuj' ~ . UA'iMHU'iill Drill Slaned 4/2/2011 

RB3-2 
3.30 m 

593800 E 909800 N 

CURt: 

IU-:COVElty 

Drill Finished 4/2/2011 
Logged By Nalhawool Ha rnlhailhavorn 
Logged Dale 4/2/2011 

R.Q .D. 

~OCK QUAUTY 

DF.5IGN,\ lION 

DEGREE 

OF 

• Slj ~hlly Wcmhcn..\1 Rod 
• Mudl,.Tol h: ly Wca thl,.'f,.:d Rod 
• Hi l:lh l~' W~.thcruJ Rud 
• Complctcly W'::ltJ ll,."uj ~,d 

SAt.IPLE 

No. 

Elevalior mMSL 

Angle From HoriwnlA 90" degr';l! 

Bcaring of Angle Hole degree from nonh 
DeplhofO.B m 
Deplh of Casing In 

m. Top soil 

m. SHod 

brownish gray, mica, palicle gravel size 

DESCRIPTION 

IZ1 Corcll)S) 

InspeClor : 



Project .n m,,::.., f'~ tUft U'tl(,lJ1"flft;~-aUfl 

A,Murln 'd.;tlun'.!ftu, Uil'j~fj'i'i)l1.,tI 
RS3-3 
3.50 m 

593600 E 909799 N 

IQ~ GEO MIN CO., LTD. 
\~.f GEOLOGIC LOG OF DRILL HOLE 

Drill Method Auger Drillin! 

Drill Started 4/212011 
Drill Finished 4/212011 
Logged By 
Logged Date 

• Cnmpk1ci y Wc,·lthcru..l Rod 

J - Medium Hard Rock 
4 . Hard Rvck 
5 · Very H:ml Rr~:k 

Elevatior m MSL -----­
Angle From Horizonla 90· degree 
Bearing of Angle Hole-------- degree from north 
Depth ofO.B m 
Depth of Casing m 

In 

DESCRIPTION 

0.00-0 .05 m. Top soil 

Light brownish 

m.Saud 

brownish gray. mica. paticle gravel size 

'" Avuag\: length of core 5() -20 CIT 

• Average length o f Cdrc 20 ·S crr 
.. Avcrage !CfJi).lh pfcore I ~s th.ln 5 en 

5 .. Aq :ragc length of L'Oh ! I.~ fragmcnl:l 

15 of 29 

Geologist : __________ Inspector. 



------

16 of 29 


~,)uL.q,d,)11 .q,fuAl.l1fU'11 [JfI:~{if.lA Drill Melhod Auger Drillin! Elevalior mMSL 

GeologiSI: 

JI."UFln '8 . ;~ uTl\!ftt:l" . UA'i~ti"'j"'~'i"1'!1 Drill Slarted 41212011 

RB3-4 
3.80 

593400 

o 
~ 
" " 

m 
E 909800 N 

<':ORE 

Drill Fi nished 4/212011 
Logged By 
Lo gged Dale 

R.Q. U IJEGREE 

ROCK QUALITY 0 ' 

UE$I(iN.\TlON 

• Highly W\.~.]th\..,.\•.'d RU\,;\ 
• C(1mr1ctdy Wca lhc:r..:d R\k1 

.! - So(\R.od 
J ~ Medium Hard Ruck 
-l '" Ha.rd Rod.: 
s .. Vl.'f)' Hartl Rl)(.i.­

90' degree 
:--'-'=------degree from north 

________________ "' 
_______ m 

m 

DESCRIPTION 

Light brownish gray, palicle gravel size, mica 

2 · Avtra gt: k"Tl gth of core 50-20 aT 

.1 · A~' CJ'a&c lUl glh or,on.: :W -5 crt 
4 · AVa"il gc t...'l l: lh UI\."Oh: lUiS lh.l n 5 CIl 
5 · Avera ge ICtl Clh of cort: is fi-J gmcnl J 

Inspector : 

http:JfI:~{if.lA


------
17 of 29 

Auger Drillill! m MSL 

il.MUiln 9 .f'8u;i1;!ft6 ~.UR1M ti';1lJ"11t1 4/212011 90' degree 
RB3 -5 
3.80 

593200 
In 

E 909800 N 

rilli shed 
Logged By 
Logged Date 

4/2/20 I I 

CORE 

RECOVERY 

R.Q.D n F,GRF,E 

ROC K QII,\LIT Y OF 

DES IG NAriON 

SM.H' l E 

No. 

::! 
~"t; 

il ::! 
0 

!;; " 

--'--"-------degree from north 
________ m 

--------~ 

DESCRIPTION 

Dark brownish 

Light brownish gray, patick gravel size, mica 

J.I U-J .lIU m. :Sand 

Light brownish gray, paticle gravel size, mica. iron patch 

SL-Sli d:crl.~ld( • Sli gh tly Wl'athcroo Rod 
CI. C1ayFIUUI& • Mod,:,"atcly Wrolh croo Rocl J • M edlUm H;lrd Rl"I\:k 
I. . ~ Hi ghly Wc:uhcrcd Rod ,, - Hard R\IC I.. " . A\"(::f<l gC len gth of ellCI! lCi.~ than SI,;l1 D c;l\it)" so ilfilcd IllCJ.\ lt 

Q Comr1cldy Wl!J. !.hl.,cd Rod 5 ­ V ery H:lrd R('\Ck .. A\"craj;c k,ll;t h of core is frJ gnH.'lla 

Geologist : _________ Inspector : 



~, UL~1:::1i1 ,,~,fUA lJi'u', "lfJtII:::~arJfl 

j'I ,i'iUJ;ltl i .;'1Uft\rtUJ ~ . UA,,(i6HJ.I 'f1 "11 

RB3-6 
0.70 In 

592997 E 909803 N 

O;:;! <:> 
11 

~8 ~ :.; 

Geologist· __________ 

Auger Drillin! 

4/2/2011 

Drill Method 

Drill Slaned 
Drill Finished 
Logged By 
Logged Date 

Nathawoot Haruthaithavom 
4/2/2011 

• Sli&/li ly WcaUlt.T\X1 Rod 
• Modcrn tdy Wcalhtl'..xJ Rocl 
• Hi ghly WI."3thcrcd Roe) 
• Compludy WGll.ht.'hxl Rod 

SAMPLE 
:to!!! 
t::;~ 

No. :> ~ !t! 
~ 8 

2 · Soil Rock 
J ­ M\Xti.um Hard ROI.:k 
" . Hard Rock 
5 - V.:ry Hard Rock 

18 of 29 

Elevation In MSL
----:---­

Angle From Horizonta 90· degree 
Be~ring of Anglo Hole:--------degrec from north 
Depth of O. B m 
Depth of Casing In 

ofGWL In 

DESCRIPTION 

m. Top soil 

Dark brownish red . iron stain 

Light brownish groy. paticle grovel size. iron slain 

Groundwater level 

lZI Corclos.! 

0 0;,; ::1\'11)" soiltill.'dincr.(\" 

Inspector : 



19 of 29 


Project 

".\41Jlln G.faU;t\!ftV ~.UA"M6")J""'11 
RB4-1 Finished 

Logged By 
Logged Date 

1.80 m 
594000 E 910097 N 

CORE R,QO DEG REE 

6~ 0 RECOVF.RY ROCI\ QU Al.lTV OF 

"!'!10 ~ DESIGN"T10~ ~u v 

Auger Drilling 

4/2/2011 

4,21201 1 
Boonyalite Cruse 
4/2/2 011 

OEGREF. AVF.RAGE 

$t\.\tPLF. 
;z~!!:! 
F~~ 

No 35ii 
~~e 

J • MWlu!II Hard Rod. 
" . Holird R, flck 
~ • Vcr,' H.1rd Roc k. 

Elevation m MSL 

Angle From Horizonta 90· degree 
Bcaring of Angle Hole---------degree from north 
Depth ofO.B m 
Depth of Casing m 

WL 

DESCRIPTION 

Gray, Fe stain 

granule QU, mica flake, Groundwater level 

DC:lI'ily /,;o ilfikdin c;lv IIY 

Inspector : 



Project 

51 \hl~!n 'tl.;'ilu..1~A6 q.tH'ItKisnJJ '-l''11 

RB4-2 
2.00 m 

593805 E 910096 N 

CORe 

f)rill Method 

Drill Started 
Drill Fin ished 
Logged By 
Logged Date 

Auger Drilling 

4/2/20 11 

4/2/20 11 
Boonyatite Cruse 
4/2/20 II 

k. .Q.D. DEGREE DH iR H ; A\!ERAGF. 

o 

3 
RECOVERY ROCK QUALITY OF 

Cl.r <.' by F~Iin, J • Mcxkrah.;ly Wealhered Roel.. 

1:"Lmooic SIl.ining 15· 90 % .. Good rock 4 " Ilighly Wcalllcrctl Rock 

9 U- 1 00% .. Vcry Good Rock 5 .. Compl c ld y Wc.::tlh crcd Ro ck 

No. 

j • M e.hum Hafd Rock 

-4 " Hard Rod; 

S " Very Hard Rod.. 

of 29 

Elevat ion m MSL 

Angle From Horizonta 90" degree 
Bcaring of Angle Hoic::-------- degree fro m north 
Depth ofO.B m 
Depth of Casing m 

ofGWL 

DESCRIPTION 

m. Top soil 

0.90-2 .00 m. Sand 

ray, granule Qtz, mica flake 

• "'verage knb'th of cor.: 1<!$$ lhan 5 <'1'11 

.. Av erage length of cocc is fragmental 
Dcavity /~ilfilo:dincav ; I )' 

Geologist. Inspector : 



10+ GEO MIN CO., LTD. 
~. GEOLOGIC LOG OF DRlLL HOLE 

Win. Co. 

Project 

Location iI.;Uiln td'ilul11,!fttl ~.UA'j'MB1·UJ'l1t1 

RB4-3 
1.80 m 

593600 E 910103 N 

CORF 

Geologist: _________ 

Drill Method Auger Drillin! 

Drill Started 4/212011 
Orill Finished -:;4"/2"/2;;0"1'1-------­
Logged By 
Logged Date 

ItQIl OEGREE 

• Hi ghly W .....athcrcd Rod 
- C()mpk1dy Wc::I,hcn."d Rud 

No. 

! = Soil Rod 
J - MOOlum H;ud Rnck 
4 ­ Hard Rock 
5 -< Vl1) Hard R(ld~ 

mMSL -----­
90" degree 

:--------degree from north 
__________ nl 

_______ m 

DESCRIPTION 

Fine sand. yellowish gray 

Gray. gmule Qtz. Fe patched 

- A\'CfaB-C length ofcore h.~.. than 5 cn 
- A\ crage Icn glh of core is fra gment:! 

Inspector: 

2 1 of 29 



Inspector: 

Project 

Geologist : 

",mtiln '£I.ffiu\;\!~o <;) .t.lRH';ti'i1U-n" 

RB4-4 
2.00 m 

593404 E 910098 N 

Augcr DriUing 

41212011 

412/2011 
Boonya litc Cruse 
41212011 

J - Medium Hard Rock 
4 - H:.rd Rock • Avcr-Igc length o(co(1: Ics1> than 5 em 

5 - Very Hard Ro~k • A\·cragc h,math of con: i ~ fnlgrl\cntal 

Elevation ------
Angle From Horizonta 90' 
Bearing of Anglc Holc--------degrcc from north 

Depth ofO.B 
Dcpth of Casing 

DESCRIPTION 

m. Top soU 

01. Sand 

m. Sandy clay 

Light yeUowish gray, mica flake, malic mineral 

22 of 29 

m MSL 

degree 

m 
m 
m 

~Con: IOSil 

Dcavil'1 /~ ilfit..:dinC;lVIIY 



~\ GEOMINCO., LTD. 
+Q i' GEOLOGIC LOG OF DRlLL HOLE 

P 

Project "1\u'n:::11'i1~,fuiiu'(I 'U'f1[l"::\9[]fI Drill Mel1\od Auger Drillin! Elevalior mMSL 

Location ~ . MUl1n 'td~u"\!fl6 "'.UA1f1fSU"tTU Drill Staned 41212011 90· degree 
::--------degrec from nonhHole no RB4-5 

Total Deplh 1. 80 m 
593200 L 910100 N 

CORl: 

RECOVF.Rr 

Drill Finished 4/2/2011 
Logged By 
Logged Dale 

R.Q.D. O€GREf. 

ROC K QU,\U ry 

DfiS lGNATlON 

.1 w: Medi um Hard Ruc k 
4 '"' H~ rd Rnck 
5 = Vert H~u'{l Rock 

-------~ 
In 

DESCRIPTION 

m. Top soil 

Brown. granule Qtz. Fe patched (oxidized zone) 

~C<JrCIOS~ 

23 of 29 

Geo log isl : __________ Inspector : 



Project ,n\w~"'::""'''M~i'uAU':U'nUil::l~tlA Drill Method Auger Drilling 

R . "U~n 'll.oitlu¥l\!fOtl <t.UflfR~ 6 'i'i~'lI1I Drill Slarled 4/2/2011 

RB5-1 
1.25 m 

594000 E 910400 

CORr. 

RECOVERY 

J- Joint 

r - rilult 
r - r l.anar 
I- Irregular Fracture 

F~l'lut~ 

N 

Drill Finished 4/212 011 
Logged By Somporn Imtem 
Logged Date 4/212011 

RQD 

ROCK Q UALIT Y 

DESIGNATION 

DC-GREE fll: GR EE AVERAG F. 

LE:-4GTU 

• Mo<knl\cly Wc:lthcrcd Rock 

• Highly Weathered Rock 

• Completely Wt.:Ilhcrcd Rock 

SA.\U"LE 

No. 

2 · So n Rod: 
J • Medium Hard Rud!. 

", . Hilrd Rock 

5 - Very ,·tnu Rock 

Elevatio n mMSL-----­
Angle From H orizonla 90" degree 
Bearing of Angle Holcc--------degree from nOrlh 
Depth ofO.B m 
Depth of Casing m 

ofGWL 

DESCRIPTION 

10 m. Top soil 

Light brownish gray 

m. Clayey sand 

Light brownish gray 

brownish gray, ~u~utlu 

2 · 1\\"I!rng..: length of cor.: 50·20 em 

) - Avuagc length o f core 20 ·S ml 
IZI Con:lo~ 

24 of 29 

", . A....c~gc length of core ku than 5 em 

S • "vel'llg.: length o f co re i~ f"'lIn..:mal 

D c,avil)'/ :W dfilcdin c;l\' ,l y 

Geologist · Inspector ' 



Project 

Location R.i1uilln 'iI.;'iluYi\!~tl ~."M,..ifi1HIf1'11 

Hole no RB5-2 

Depth --;,,;1,<­'7;;;5~---;;,m:......,==;;-..
" ,O'·Of,""'''O 593800 E 910400 N 

(ORr ROD DECRf.F. 

~::! " RF COVF.RY ROCK QUALITY O F ;: ;; 
~ E ~80 

Geologist, 

':I 
v 

J .. Moderately Weathered Rod; 

.. - t-fi ~ly Weathered Rock 

5 .. <':olllp!Cldy Weathered Rnck 

---:---­
____9_0'___________ 
_______________ 

--------~ 
m 

DESCRfPTION 

m. Top soil 

lZl Core l\l s.~ 2 " Soil Rock 
1 .. MedilJm Hard Rnck 

• Average I core iU(lrc 
.. A~·C:r.&gc kOSIn of core 50-20 ern 
• Average length or cO le ::!O ·S eTn 

D ca vity I soil filed in ~~' ily4 .. H:1fd Roc!.. 

~ .. Very Hard R(lc:k 

• Average 1cng1h orcorc IC$$ ll\;Io 5 em 

• Avcr.agc !cOb'lh nrcnrc 1;( (r.lsmcnlal 

In::,pector 

{G:50 GEO MIN CO., L TO. g '!GEOLOGIC LOG OF DRlLL HOLE 

Drill Method Auger Drilling 

Drill Started 4.21201 1 
Drill Finished 41212011 
Logged By Sompom Imtem 
Logged Date 4/2/2011 

OEGRF.F. AVF.RAGE 

~O~ 
UF Lr~:GTH SA.\iPLF. ,,0-:1 

~ d~N. ,
Of CUM ~~8 

mMS L 

de~ee 
de~ee from north 



~'UL~':;.1f')",,fuiiu,funfJft:;LifJFl 

~d~u5'ln "iI.;~u'"t.!au "' .UA1MIH''i'''il1f 

RB5-3 
1.85 m 

593600 E 910400 N 

Drill Method Auger Drillin! 

Drill Started 4/2/2011 

Drill Finished 4/2/2011 
Logged By Sompom Imtem 
Logged Date 41212011 

! ­ Slightly WclUI(:tcd Rud 
j - Modt..'J!) tciy Weathered Rod 
J - Highly WcaUlI..:fOO Rod 

- Completely Wc.lthcrcd Rod 

SAMPlr 

2 ­ Son Rock 
) - Mildiom Hurd ROI:k 
4 ­ Hard Ro,;k 
5 - Vcr)' Hard Rll;':;" 

Elevation mMSL-----­
90" degree 

--------degrce from north 
________ m 
_______ m 

DESCRIPTION 

ID. Clayey saud 

Brownish gray to light brownish gray. QI2 granule 

1 ­ A\'l.l'a~c ICfIQUI i\f cure S()·20 ~'Ir 
3 ­ A\ cra ne h.1lglh of core !O·S crr 

- Avcraltc k11~th of core l..:;s Ih.m 5 ell 

- Average 1l1l gth or «Ire ill fra gnu.1\lil 
o "::I~ ilY · Mli llikxlm c;ldt· 

Geologist : Inspector : 



¥lUlq':;1'h'i1~,ru~u,j\J."iI!Jfl::I.ij!J" Drill Method Auger Drilling 

A.ihutn il.f'iluYi'l;;!afi ~Ufl'VI'lf6'nlfi'U Drill Started 4/2120 II 
RB5-4 Drill Finished 4/2120 II 

1.70 m Logged By Sompom Imtem 
593400 E 910400 N Logged Date 4/2/2011 

SA.MPLE 

No. 

] - Medium H.ud Rock 

4 - H ard Rock 

5 • VCr)' H ard Roc~ 

Ekvarion mMSL 

Angle From Horizonta 900 degree 
Bearing of Angle Hole:-------- degree from north 
Depth ofO.B m 

of Casing m 
ofGWL m 

DESCRIPTION 

1.05· 1.70 m. Clayey sand 

Light gray 

- Average length or core 20·5 em 
IZI Core los!> 

7 of 29 

- A~'crage length or cnrc len than 5 ,m 
- !\vcr3l;c icnglh or core;s rragm..: ntal 

D cavity I soil filed In cav it y 

Geologist· Inspector : 



Project ~'Ul~1=1h".q,fu~uiui1a.~,ibA 

Location fl.~UFln 'id'ilu'"lJ,_t1 ' .uftfl'(h'SUIf'lli 

Hole no RBS-5 
Total Depth 2.00 m 
Co-ordinate 593200 E 910400 N 

Drill Method Auger Drillin! 

Drill Started 4/2/2011 
Drill finished 412120 II 
Logged By Sompom Imtem 
Logged Date 41212011 

- Sligh! ly Wca!ll\.'f\:.'d Rod 
• fl.ilXh"T:J!d y WlI:l!hL'fl-d Rlle l 
- Hig h.ly W\.'OI!hcnxl Rud 

5 ­ Cumph:(c1y Wc.atlh • .n'd Rod 

St\MPL~ 

No. 

J - MtXlium Hard R",' k 
4 . Hard Rl)I.: ~ 

S · V\!f)'H"rdR, ':~ 

28 of 29 

Elevation m MSL 

Angle From Horizonta 90" degree 
Bearing of Angle Hole:---'-'-------degree from north 
Depth of O. B m 
Depth of Casing III 

~GWL m 

DESCRIPTION 

m. Top soil 

Dark gray 

1.22-2.00 m. Clayey saDd 

- An-u gc k'lgth of core ~O -5 ",",r 
~ Co,clus~ 

• A\'aagc length of core h ...;;s than 5 en 
• A\\.'f,l gc t..." l:l h UfqlrC b fr.tI,!JlIl.1l t;, 

D ..:.J\"ity soilflh:din l:J\ il' 

Geologist : Inspector: 



Drill Method Auge( Drillinl 

*'l.MUFln 8.f'auiil.J atl' 'II.UFliMfi'Sa'"u Drill Started 4/2,2011 
RBS-6 

\.05 on 
593200 E 910400 N 

RI-:CO VERY 

Drill Fini$h~d --:4"12"'12=0""1'I--------­
Logged By 
Logged Date 

R.Q I). 

HOC K QII.\UfY 

OE~I GNAnON No 

4 ­ Hard Ruck 

~R\ GEOMlNCO., LTD. 
~~".lGEOLOGIC LOG or DRILL HOLE 

onMSL-----­
90' degree 

--------degree from north 
_______ m 
_______ 10 

DESCRIPTION 

m. Top soil 

Dark gray 

Geologist : 

5 • Very H;acd Rid 

Inspec tor. 





.fllflNU1fl - fl 





Project 

Geo logist : 

Drill Method Auger Drilling 

\J , "''''Ull:::t1.,,~ t). ~:;iil1 1J1 ·UJ"f,.;'h "·'lI'r"l "lf Drill Started 5/2120 I I 
CAl-I Drill 
4.00 m 

607924 E 88 367 1 N 

CORf. 

5 '1120 II 

.. Sli&hlly WC1\ocrcd Rock 

. .. Moderately We;uh ....rcd Rock 

.. Highly WCOIIlhcrcd Ro ck 

.. Completc\y Weathered Rod. 

DRILL HOLE 

$I\..\U' LE 

j .. Mediulll Hard Rock 

4 " H:ud Rock 
5 " Very H:trd Rod. 

I of 30 

Eleva ti on m MSL 
-----­

An gle From Horizonta 90' degree 
8 earin g of Angle Hole---=--=----­ degree from north 
Depth of 0, 8 m 
Depth of Casin g rn 

of GWL 

DESCRIPTION 

m Top soil 

m Clay 

brownish gray, high plasticity 

mClay 

m Sandy clay 

~Corc l 0 s..~ 

.. "'verage [ef\b"h orcorc l c$.~ tha n 5 l'm 

.. /\vcrngc lcng~h orcorc is fragmenta l 

D C.3\oi ly/«l il filc.dincavi ly 

(nspector . 



CAI-2 
4,00 m 

607758 E 883616 N 

COR E 

RECOVERY 

SL- Slkkcnside 
CLe(-by fillinc 

1.-Linwn'c SI;"iftin.: 

DriU Fin ished 
logged By 
logged Date 

Auger Drilling 

5/2/2011 
5/2/2011 
Sisalai Khunlhon 
5/2/2011 

R.Q D. DEGkfE DEGREE i\VtRACr-: 

ROCK QUALITY OF OF LF.NGTH 

.. VcryGood Rock ~ ­ ComrlC\e!y WCi:uhl!(cd Rod. 

SAMPLr 

:! ... SoA Rod: 
] ... Moolum H~d Rod: 

.. - Hard Rucl.. 

2 of 30 

Elevation In MSl 

Angle From Horizonla 90" degree 
Bearing of Angle Hole:--------degrcc from nOrlh 
Depth ofO.B 111 

Depth of Casing m 
ofGWl m 

DESCRIPTION 

Light brownish gray 

light brownish gray, high plasticity 

,yu~uilu 

reddish gray 

, 
... Avcrage length ofcorc 50-2U em 

.. Avcn.ge tcngth of COr\: 20-S CIll 
~ torclU SS 

.. "",cI'OII8': length of core less than S em 

... Avcrolg.: length of core is fra gmcnCll 
o ctlvityl soi lli loo in ~'avi l )' 

Geologist: Inspector: 



(, X I.e. \ CEO MIN CO., LTD.IB\ 
y(:'~'c:!1GEOLOGIC LOG OF DRILL HOLE 

3 or 30 

Auger Drilling Elevation m MSL 

5/2/2011 Angle From Horizonta 90" degree 
Bearing or Angle Holc--------degree rrom north 
Depth orO.B m 
Depth or Casing m 

orGWL 

DESCRWTION 

0.00-0 .50 m Top soil 

Clay, Light brownish gray 

0.50-2.00 m Clay 

Light brownish gray, high plasticity 

1luCluliu 

2.00-3.00 m Clay 

Lighl reddish gray 

E~31lu~uliu 

3.00-4.00 m Sandy clay 

Light reddish gray 

.. Average length of core 50 ,"20 em- Sli ghtly Weathered Rock :! - Son Rock ~C(HCIOSS 

.. Average lcn~..th of corc :!O ·S em 


2- Hi ghly WC.llhcl"l...-d Roclo: 4 - Hard Rock 


- Mndcr:r.l.:ly Wcalhcl"\:d Rock J - Medium H'Inj Rock 
.. Avcr..!lclo:ngth o(corc lc."5 tn;!n 5 em Dcavi,y/soi ' fikdlnCII\Oi,y 

- Co mpklcly WC.l \ncf\:U Rock 5 - Very Hard Rllc\.; • Avcr:lgc length "(corc i~ (rngmcnlai 

Inspector:Geologist· 

CAI-3 Finished 5/2/2011 
4.00 m By Sisalai Khunthon 

607585 E 8836 16 N Date 5/2120 II 

SL- Slid<!f1sidc 
rI . -( "byFillan, 

('ORf R.O D DEGRF.E ,"'ERAGF. 

~n. 

http:3.00-4.00
http:2.00-3.00
http:0.50-2.00
http:0.00-0.50


4.00 m 
607341 E 883645 N 

I- Joint 
r .. f ;au h 
P- Pl an3r 

S,,'('~ccFr;!.dur(' 

CORE 

RECOVERY 

1."Lilian ilc 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

Auger DriUing 

5/212011 
5/2/2011 
Sisalai Khunthon 
5/2/2011 

R.Q.D I) F.C Rr: r: DEGREE ,\VEflAG( 

ROCK QUA\..ITY 0' OF LEN <,.;TII 

.. Co mpletely W.:athcrcd Rock 

4 of 30 

Elevation mMSL-----­
Angle From Horizonta 90· degree 
Bearing of Angle Holc---------dcgrec from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL 

SAMPl [ 

No. DESCRIPTION 

m Top soil 

1.80 m Clay 

Light brownish gray, high plasticity 

1.80-3.50 m Clay 

Light reddish gray 

'lfu~utlu 

: :;:;:: ·:;IJ'.~I}"".UU m Sandy clay 

I) ) ))(LHLight reddish gray 

J .. Medium H3rd Rnck 
~ .. H:ud Rock 

5 " V.:.ry Hard Rock 

. .. AV1!r3g.: Icn!.'th Or eOn! less than 5 em 
.. "verng;,: length o f core is fngincn'al 

~Cor.: los... 

o cavil y / ,;o jl fikd in cavil )' 

Geologist : Inspector : 



41UI"'1~1T1~""\.Iiiui"U'Mua:,iifJ" 

U.llilUU:::U'l'H t'I.1I:: 'il 1f1 ~.\JI'I'"; fS'Mll''' '' 

CAI-5 
4.00 m 

607192 E 883650 N 

~ ~. GEO MIN CO., LTD . 
•~. GEOLOGIC LOG OF DRILL HOLE 

MIn co. ' 

Drill MetllOd Auger Drilling 

Drill Started 513120 II 
Drill Finished 5/3/20 II 
Logged By Sisalai Khunthon 
Logged Date 5 '312011 

• Completc\y Wc;tlhcrcO R ,)c ~ 

SA.\iPlE 

No. 

:! .. SoR Roel. 
J .. Medium Hard Rock 

-I .. Hard Rock 

5 .. Very Hard Rock 

Elevation m MSL 
-----­

Angle From Horizonta 900 degree 
Bearing of Angle Hole--'-"-------degrce from north 
~~~QB m 
Depth of Casing m 

ofGWL 

DESCRIPTION 

Light brownish gray. high plastic ity 

2.00-3.50 m Clay 

Light reddish gray 

m Sandy clay 

.. I\~r.gc t 

! .. !\\'cragc length o reore 50·~O eTn 
-, .. Average Icn~,'1h " rcon: 20 ·5 em 

5 of 30 

.. I\verage length o f core 1C$.~ lhan 5 enl 

5 .. Average [cngln o f con~ i~ fragmental 
o ca vity I .'~o lt filed in C;t ~ ity 

Geologist · Inspector : 



Projecl 

Location 

Hole no CA I-6 

TOlal Depth _,.,4,:;.;;,00.;,..,.----;mo;,-===~ 
Co-ordinale 607536 E 883493 N 

)· 1uiOl 
F- Fauh 

L 
15 

0::1 
l-!Jo 
~u 

CORE 

'-' RF.COVERY

3 

Drill Melhod 

Drill Slaned 
Drill Finished 
Logged Ry 
Logged Dale 

R.Q D otGfI.£E 

ROCK QUAL!n Of 

Anger D riUing 

5/2120 11 

5/212011 
Sisalai Khlln lhon 
5/2120 II 

DEGREE AVE-MGt: 

Of LENGTll SAMt'LE 

No. 

I ",V.,;ry 

2 .. Son R<K:k 
J .. M.:dium Hard Ruck 
4 " Hard Rock 
5 .. V.:ry Hard Rod.. 

mMSL ----­
90" degree 

:--------degree from nonh 

m-------m 

DESCRIPTION 

brownish gray 

Lighl brownish gray, high p lasticity 

\.50-3.50 m Clay 

reddish gray 

m Sandy clay 

, 
.. A\'eragc length of CMe SO-20 em 

.. Avcrngc l.:ngth or cor e 20·5 ClIl 

.. A\'crngc [.:ni:,'thofcor.: t.:sSlhan 5 el1l 

.. Avcrag.: length of .::or<: is fn.gnh:nlal 

lZ1 Corel OliS 

6 of 30 

Geologisl : IIIspector . 



CA2-1 
5.00 m 

607787 E 883855 N 

, Ironn co. i 

Drill Method Auger Drillin! 

Drill Srarted 5/2/2011 
Drill Finished 5/2/2011 
Logged By 
Logged Date 

CORE R.Q.D. OEG Rf:E 

RJ.:COVEMY ROC K QU,\UTY OF 

~\ GEO lVUN CO., LTD. 
~~0~; GEOLOGIC LOG OF DRILL HOLE 

7 of 30 

Elevation m MSL 

Angle From Horizonra 90· degree 
Bearing of Angle Hole--------degree from north 
Depth ofO.B 

of Casing 
ofGWL 

m 
m 

DESCRIPTION 

0.00-0.30 m Top soil 

Clay. Light brownish gray. red patched 

0.30-4.00 m Clay 

Light reddish gray 

m Clay 

Dark brow ish gray 

J - Medium H;lrd Rc)(;k 

-l - Hard Rod D ~'l\ ilY so il fih:d In (,1\ if 
5 "" V<..1) H.nd Red; 

Geologist : _________ Inspector : 

http:0.30-4.00


CA2-2 
3.20 m 

607615 E 883812 N 

CORl 

RECOVER\' 

Auger Drilling 

5/2/2011 

51212011Drill Finished 
Logged By 
logged Date 

Suda Jintongkaew 
5/212011 

RQ D. OLGREE DEGREE AVERAG[ 

ROCK QUALITY OF OF LENGTH SAMPLE 

No. 
SYMBOL 

SL-Slick.::ns idc 
CL ~( ' by Filling - Modcralcly Weathered Rock J • MC<1ium Hard Rock 

- Highly Wc:ut)l;f;;:li Rod, " . Hard Rock 
- Completely Weathered Rock 5 · Very Hard Rod:. 

mMSl 
----:--- ­

90' degree 
~________ degrce from north 

-------~ 

m 

DESCRIPTION 

0.00-0.54 m Top soil 

Clay. lightyellowish gray 

0.54-1.66 m Clay 

Dark reddish gray, high plasticity 

iiutl'utlu 

1.66-2.00 m Clay 

Dark reddish gray 

2.00-2.44 m Clay 

Light gray, yellow patched, ii'utiutlu 

m Clay 

Light yellowish gray 

8 of 30 

~CorcIOSS 
• Avcr3gc h::ngth o fco(c :!.o-s em 

• An:rolgc !c0b"h of core I~~ than 5 em DC;n;ly /SO ilfikJinc:avily 
• i\"crOlgc l.:ngthof cofC is fragmcnt3[ 

I 

I 


I 


I 


I 

I 


I 


I 


Geologist· InspeClor: 

http:2.00-2.44
http:1.66-2.00
http:0.54-1.66
http:0.00-0.54


Project ~1ul.;n::,"1V1·~,tU~U,j"U'M(lfl ::,a tJ'" Drill Method Auger Drilling 

Location U.ftilUJJ=tl'll~ il.'I:I='il1~ ~.\lAfl'litiNI.Ji'1"11 Drill Started 512120 I I 
Hole no CA2-3 Dri ll Fin is hed 512120 I I 
Total Depth 3.20 m Logged By Suda Jintongkaew 
Co-ordinate 607427 E 883825 N Logged Date 51212 0 II 

Elevation m MSL 
----:---­

Angle From Horizonta 90° degree 
Bearing of Angle Hole:--------degree from nonh 
Depth orO.B m 
Depth o f Casin g m 

2:
fuE 
0 

Geologist · 

('ORE 

B:;J i RECOVERY 

~8 ~ 
'­

R.Q 0 

ROCK QUA.LlTY 

DEG RE.E. DEGR. EE AVERAGE 

OF OF LENG TII 

~ - SlighCly W~lhcrcd Rock 
J - Moderately Weathered Rock 

- Highly Wcalhcrcd Rock 

5 - Compldcly WCJlhcn::d Rock 

SA.\.I?LF. 

No. 

2 ­ So nRnck 
) .. M«Iiul1I H3rd Rod.. 

4 .. Hard Rock 
5 " Very H:trd Rock 

ofGWL m 

DESCRlPTlON 

m Top soil 

Clay, Light yellowish gray 

0.20-2.25 m Clay 

Dark redd ish, 'Ilu&1unu 

2.25-2.85 m Clay 

Dark ye llowish gray, 'IluCtunll 

2.85-3.48 m Clay 

Light gray, ye llow patched 

.. Average kogtn of core 50· 20 em 

. .. Average lengt h of core ::!O-S em 

.. Avc rage length of core Ie$.\ chan 5 em 

.. Average lcnb1h of core I~ fr.l.gmcnt~ 1 

Inspector. 

IZJ ('orc l ns..~ 



------

GEO MIN CO., LTD. 
LOG OF DRILL HOLE 

10 of 30 

Elevation mMSL 

90" degree 
Hole·--------degrcc from north 

________ m 
_______ m 

SA.\1PL[ 


SYMBOL 
 DESCRIPTION 
CORE 

0.00-0.08 m Top soil 

Clay, Light yeUowish gray 

mClay 

Light ycUowish gray, 1luClullu 

0.54-1.82 m Clay 

Dark reddish gray, 1luClullu 

1.82-2.40 m Silty Clay 

1·::=>:: >1 Light gray 

~C(}reIIJSS 

Dcavity l S<'1 ilfilcdin cavlIY 
5 · Very Hard Roo::k S • Avcmg.:: lenglh of !;ofe is fril gmcnI .il 1 

I 


I 

I 

I 


I 


I 


I 

I 

I 


Inspector.Geologist· 

GEOLOGIC 

Auger DriUing 

5/2/2011 
5/2120 II 
Suda J intongkaew 
5i2120 I I 

AVE R....GE 

LEN GTII 

OF 

1 -

• Modera tel y Wealhered Rock J • Ml!d ium Hartl Ro~k - Aver.!!;.: !coglh of core :!O-S em 

• Highly Weathered Rock <I - Hard Rod. - Avcr.lgclcl\glhof~'Orc t..-ss lhan 5 em 
• Co mpleld)' Wc;uhcrcd Ro..: k 

I 

http:gmcnI.il
http:1.82-2.40
http:0.54-1.82
http:0.00-0.08


CA2-5 
3.64 m 

607937 L 8839 15 N 

("ORr 

RU.'OVERY 

Auger DriUing 

5/2120 I 1 
Finished 

Logged By 
Logged Date 

5/2120 II 
Suda Jintongkaew 
5/2120 II 

R.O 1) 

ROCK QUAUT V 

OF.GRFF. DE(iRf l'. ,WERI'.GE 

OF 

- Mn<!':r3Ic1 y W~.hcrcd Roc,j,; 
• HiJ;hl y Weathered Rock 

- Compio:.lcly Wea thered Roc'" 

P II of 30 

m MS I -----­
90· degree 

·--------degree from nort h 

-------~ 
m 

DESCRTPTION 

O.OO-O.OSm Top soil 

Clay, Light yellowish gray 

1111Dark yeUowish gray. 11ttCltttltt 

J • M...-dium Hard Ro ....~ 
-l • H3rd Rock 

50 - Very H;trd Rock 

Light gray. yellow patched 

.1 • Average length of core 10 ·S em 

- Avenge length "rcorc les.., than S em 
- t\vcr.\ b'C le ng th or e(He is fragll lo! nl31 

D C~l\'Hy l M)iI filed in cavay 

(ieoiogisl : Inspe<: tor : 



Project 

Location 
Hole no 

;r
SE 
c 

4.00 m 
606679 f: 883778 N 

CQRE 

5::1 ;j RrC-OVERY

" ~8 '.? 
'-' 

Dri.1I Method 

Drill Started 

DriU finish~d 

l ogged By 
logged Date 

'QO DEGREE 

ROCK QUALITY Of 

CEO MIN CO., LTD. 
GEOLOGIC LOG OF DRILL HOLE 

Auger Drilling m MSl-----­
512120 11 90' degree 
5/2nOIl :--------degrce from north 
Sisalai Khunthon m 
5nnOIl --------m 

m 
O[;:(;REE AVERAGE 

Of LESGTII SA.\IPLE 

No. DESCRIPTION 

m Top soil 

E~~3 light brownish gray. high plasticity, .,jU~utlu 

light reddish gray. .,jU~utlu 

3.50-4.00 m Sandy clay 

light reddish gray 

.. Sllghl ly W..:achcrcd Rock (ZJ Con::lo:.s 

12 of 30 

.. Moderately Wc;uhcr.:J Rod, 

.. Highly WC.llh.:-n.:d Rod:. 

.. <.:on."t, ....tdy Wl!:.llht:rcd Rock 

J .. Medium H.J.rJ Rock 
.. .. H.lrdRock 

S " Vc.ry Hard Rock 

.. Aver.!!;c I.::nboth (If cor..: h:ss than 5 em 

.. J\vcragc.lcnglh ofoore j" fragmental 
D cavity/ SOi rfil.:dinc<l\,il y 

Geo logist : inspector: 



4.00 m 
607790 F 883994 N 

Q 
z 
~ 
'-' 

SL- $ ll ckCOl'idc 

CI. -('t'I)" Fillin, 

('ORE 

+~.\ GEO MIN CO., LTD. 
~i' GEOLOGIC LOG OF DRILL HOLE 

MinCo." 

Au ger Drilling 

5/2/20 II 
5/2/2011 

Drill Melhod 

DriU Slarted 

Drill Finished 
Logged By 
Logged Dale 

Nalhawool Harulhailhavorn 
5/2/2 011 

ftQ D. DEGR[E DEGREE AVERAGE 

SAMPLE 

N,. 

.. Sli ghtly WC3It",.-rcd Rod. ~ .. So ft Rock 

Elevalion m MSL 

Angle From Horizonta __9_0'_____degree 

Bearing of Angle Hole degree from nonh 
Deplh of 0.8 m 
Deplh of Casing m 

m 

DESCRIPTION 

Clay. Lighl browish gray 

liii! Lighl brownish gray, 1fu~urlu 

0.50- 1.80 m. ClayIII Lighl brownish gray. ,ruCiurlu 

1.80-3.80 m. Clay 

Dark gray. 1fu~urlu 

Lighl gray, rock fragmenl 

, 
! .. " ..cr._go: lCTl e'1h Cl r enrc 50 -10 em 

j .. i\ ~'Cragc lensth o f con: 20-5 em 

13 of 30 

.. Moder-lIe1 r Wc.tlhcr,-d Ro,-k 

.. H ighly W(athcrcd Rod. 

.. Comrle1ely Wc;;llhcr.:u Rnd. 

.1 .. Medium Hud Rock 

4 - liard Rock 
5 " Very Hard Ruck 

4 " " "cmgc knglh o f COl'\! Ic~< than 5 em 

5 " "'-.::r;lgc Icnb1hof cOfC IS fragmcnu l 
D ca"ity ' M)i l filed in CIVil )" 

IlIspeClor' 



GEO MIN CO., LTD. 
GEOLOGIC LOG OF DRlLL HOLE 

Project 

Location 

Hole no 
Total Depth 
Co-ordinarc 

:I: 

~ E 

" 

Geologist· 

¥lu~·;n::ti""i1",fu~uiu'11tla:~~(1~ Drill Method Auger Drilling Elevation m MSL 

U.~ilUJ..l::tlfi" 'll.1I::::'iJ1j1 ".\lA~i"Ii-6'f'iU'i1"!1 Drill Started 5/2/2011 Angle From Horizonta 90' degree 
CA3-2 

4.00 m 
607610 E 883989 N 

CORE 

~::! " RF.cOYERYz 
gs ~ 

v 

Drill Finished 5/212011 
Logged By Nathawoot Hamthaithavom 
Logged Date 5/2/2011 

ROCK QUAliTY OF OF LENGTII SA.\.jpI[ 

II. Q.D. OEGRF. E DEGREE AVERAGE 

.. Slightly W..:athcrcd Rock 2 " Son Rock 

.. Moderately WCil.lhcn:.d Rod. 

.. Highly Wcalh..:r..:d Rock 

.. Completely Wc-1thcrcd Rock 

No. 

J .. Medium Hard Rm'k 
~ .. Hard Rock 

5 - VcryHardRod:: 

Bearing of Angle Holc'--------dcgrec from north 

Depth ofO.B m 
Depth of Casing m 

SYMBOL 

ofGWL m 

DESCRIPTION 

0.00-0.60 m. Top soil 

Clay, Light gray 

0.60-2.20 m. Clay 

Light brownish gray, 11uGluUu 

2.20-4.00 m. Clay 

Light brownish gray, rock fragment (siltstone) 

.. A yerage knJ,;lh of core IC$S than S <:m 

.. Average k nl!1ho r ...'O(c IS fragn~nl31 

I 

14 of 30 


I 

I 

I 

I 


I 


I 

I 


I 


~CO(C IOSS 

D cavi ty / S<1 iltikd,n.:aviIY 

Inspector: I 

I 




Geologist : 

CA3-3 
4.00 m 

607380 E 884000 N 

1" ),~ tU1 C 

rORr:. 

ReCOVERY 

Sl - Slickcnsidc 
CI,-("tay Fliline 

I -1.....J11I11< S!:lIning 

RQ D 

15 of 30 

Auger Drilling Elevation m MSL ----­
512120 I I Angle From Horizonta 90· degree 
5/2/20 I I Bearing of Angle Hole---------degree from north 
Nathawoot Haruthaithavom Depth orO.B m 
5/2120 II Depth of Casing m 

m 
DEGREE AVERAG E 

DESCRIPTION 

Clay. Dark gray 

~~~~~Light yeUowish gray. ~\lC\\I!lu 

• Cn nlplC1c1 y WC3 11'lcn:: d Rne\. 

J • MedIUm H3N R",e k 
4 • Hard Ro':&'. 
S ­ Vo.::ry Hard Rock 

Light reddish gray. rock fragment (siltstone) 

.I - A\'cng<: Il!ngth o rcorc 20·5 em 
4 . " ''eDge Icnglh of core less tMn j ern 
S ­ Avenge length of core ill fragmental 

Inspector· 

~CorCluu 

o cav it y' <;(li l tiled in ~,· jty 



Project .n\W~1:::1I.,,.')~i'1JR'Ui1J'MtJfII :: \iitl" 

Location tJ.A'il\UJ::Uf'1-l 'il.'II::"'il1R q.UA11'1fii'i"iU'n'll 

Hole no CA3-4 
Total Depth 4.20 m 
Co-ordinate 607175 E 884000 N 

~ E 
0 

HOLE 
16 of 30 

Drill Method Augcr Drilling mMSL-----­
Drill Started 5/2120 II 90° degree 
DriU Finished 5/212011 :--------dcgTec from north 

Logged By Nathawoot Haruthaithavorn m 
Logged Date 51212011 

CORE RQO OEGRE E OEGRFF. .... VERAG E 

LENGTH ~::! Q RECOVERY ROCK QUAliTY OFo. 
t:l 0 ~ 
"' u v 

OF 

.. Complelel y W.::a lh..:: rcd Rod; 

--------m 
m 

SAMPLE 

No. 
DESCRIPTION 

Clay. Dark gray 

0.80-\.00 m. Clay 

Light yellowish gray. 11'uCiutlu 

0.80-3.00 m. Clay 

reddish gray. ,tuCiutiu 

3.00-4.00 m. Clay 

.liilLight gray. rock fragment (siltstone) 

2 · 50ft Rock 
J - Medium HOIrd Rod: 

" . Hard Rock 
5 • Very H<lrd Rod;, 

, 
II: A l'cragc lcn j,1.h. o fcorc SO-:!O cm 

. .. AYcrlIgc lenS'h of con: 20 -S em 

- I\,",Cntgc length o f core: Ius than S em 
• A ... crage Icnglh o f core i.s fnlgmcnl.:a l 

D cllv ity /scill ii lcd in ca\'i l)' 

Geologist : Inspcctor: 



3.40 m 
607990 E 884040 N 

('OR E 

<0 
Z 

RECQVT:RY 

~ 
v 

SL- ShckcnSHI.: 

(,L--("b y F!Il.1, 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

' 0 n D£GR[;: E 

ROCK QUALITY Of 

Auger Drilling 

51212011 
5/2/2011 

1.-1. 1'Il<'>f\~(' S" IIn1nl ]5. 9(j . ;' .. tjnod fock .. H1 ghly W .. -alhcrcd Rock 

90- l om . .. Vct)' Gnnd R(h'k .. Completel y Walha.;J Rod.. 

Elevation m MSL 

Angle From Horizonla 90· degree 
Bearing of Angle Hole--------degrec from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL 

SAMP LE 

No 
DESCRIPTrON 

O.OO..().OS m. Top soil 

Clay. Dark yellowish gray 

III Light reddish gray, ,rU~utlu 

J .. Medium H:y-d Rock 

" .. Hard Ruck 
5 .. Very Hard Rock 

3.00-4.00 m. Clay 

Light redd is h gray, rock fragment (si ltstone) 

.. " vcr.lgc length O(COfC I cs.~ than S em 
- Avcra ge1cngtho( cu rcis fr.tgmcnL11 

Inspector : 

D u vily l ~H I fi led in n "'!I)' 



Projecl 

Location 

n\.l~.. ,:::1i1'M'q,f",ii\.liuT'ltl1l::laDfI Drill Melhod Auger DriUing 

tJ,,.-atUI::th",-l 'U.1I::'il'l!R ~ . \.IA'lji(-;61''l)l'l''l''ll Drill Slorled 512/20 II 
CA3-6 Drill Finished 5/2/2011 

Elevarion m MSL ----­
Angle From Horizonla 90· 
8earing of Angle Hole 

degree 
·--------degree from north 

18 of 30 

3.50 m Logged 8y Nalhawool Hamlhailhayorn Deplh of 0.8 
-------~606800 E 884010 N 

CORI: 

RECQVt!RY 

Logged Dale 5/2/20 I I 

R.OD 

ROCK QUAUTY 

DEGR EE DEG REE AVERACE 

• Slightly Weathered Rock 
.. Mo der.Hdy Wl!illhcrcd Rock 
.. Hight y Weilthered Rock 

.. Completely Wc;Jlhcrcd Ro ck 

Deplh of Casing 
m 

~o. 
SYMBOL DESCRIPTION 

m. Top soil 

Clay, Dark yellowish gray 

0.20-1.20 m. Clay 

Light yellowish gray,lluCluiiu 

1.20-3.20 m. Clay 

Light reddish gray, ,ru~uiiu 

~~~~l3_. 2_0-3.50 m. Clay 

Lighl yellowish gray, roek fmgmenl (siltstone) 

J .. MlXiium Hard Rock 
4 . Hard Rod. 
5 . Very Hard Rock 

- Avcr.l gc length of core less than S em 
.. Aver.lge kngth orearc is frag mcnt;l[ 

Geologisl : InspeClor . 



Project 

Location 
CA4-1 
3.20 m 

607783 E 884298 N 

COR E RQ D. 

RECOVF.RY 

Auger Drilling 

5/2/20 I I 
512120 II 
Boonyatite Cruse 
5/2120 1I 

DEGREE AVERAGE 

.. Completely Weathered Rod, 

3 - Medium Hard Rock 

" .. H~rd Rock 
S .. Very H ard Rod 

19 of 30 

Elevation m MSL 
-----:---­

Angle From Horizonta 90' degree 
Bearing of Angle Hole:--------degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

SYMBOL DESCRIPTION 

0.00-1.20 m. Top soil 

Clay, Light gray 

1.20-1.60 m. Clay 

Gray, ,rlJ~utllJ 

1.60-2.50 m. Clay 

Light gray, Fe stain 

2.50-3.20 m. Clay 

Light gray, rock fragment (siltstone) 

nl<.HC than 50 em 

.. "vcrage icn gt h oreor>:: ~O·5 em 
IZ] Core loss 

.. Average ICfl!;1 h of core Ie:..., than 5 em 

.. 1\\"Cr3gc lenglh or core i_~ fr.1"Il'~la,ll 

D awi l)" / S{lilfikdincavil y 

Geologist: Inspector' 



Project .rl'U\Q1::iI'\T)Qi,..iiuilJ't,ult::,i)tlM Drm Method Auger Drilling 

U.flilUU:::U"i. 4 i)."':::'a,)A q.UAilll'fllffUrI'II Drill Started 512120 II 
CA4-2 Drill Finished 51212011 
2,60 m Logged By Boonyalite Cruse 

607599 E 884318 N Logged Date 512120 II 

CORE !t.O D. DEGREE DEGREE I\VI!JtAGE 

0 R£COVERY ROCK QU Al ,ITY OF 

~ DESIGN I\TION 
v 

• Compl":h:l y Wcalh<::r.: d Rod, 

20 of }O 

Elevation m MSL -----­
Angle From Horizonta 90" degree 
Bearing of Angle Hole~------- degree (rom north 
Depth ofO,B m 
Depth of Casing m 

ofGWL 

SAMPLE 
;:! 

~=> 

N. ~ ~ ~ 
DESCRIPTION 

0.00-1.20 m. Top soil 

E~~3Clay" Light gray, 'lluttuilu 

Dark gray, High plasticity, wood fragmcnt (lAO - 2.00 m,) 

t 

ill 1.60-2.60 m. Clay 

1. . So nRock 

J - Medium Hn,d Rock 
4 · HOird Rock 
5 - Very Hard Rod; 

• Average Icngt.l1 ofcore less than 5 Clll 

5 · A...crase length or corc is fragmcnt.al 

t, 

IZl Cor.: lo,;s 

D Clivil y l,;oilfil.:din ca "it y 

Geologist , lnspcetOr : 



Auger Dri ll ing 

5/2/20 II 

CA4 -3 
3.60 m 

607378 E 884267 N 

CORr. .o n 

2 1 o f 30 

~~~ GEO MIN CO., LTD.+0 ' GEOLOGIC LOG OF DRILL HOLE 
Mill Co . 

Elevalion m MSL 

An gle From Horizonta 90' degree 
5/2/2011 Bcaring of Angle Hole:--------degree from nocth 
Boonyalile Cruse Deplh ofO .B m 
5/212 0 I I Deplh of Casin g m 

of G WL m 
nEGREF. ,\\"fR.,AGF. 

SVM BOL DE SC R[P T ION 

0.00-\.00 m. Top soil 

Clay. Lighl yellowish gray 

1.00-2.00 m. Clay 

Ligh l gray more ye Uowish browTI . ,ru~uilu 

E~~~2.00-3 . 20 m. Clay 

1111Ligh l gray. ,ru~uilu 

3.20-3.60 m. Clay 

gray. rock fragmenl (sillslone) 

co "" cra gc l 
- A "Cl1IIgc ienglh a Ccorc 50·20 em 

J .. Medium Hard Rod . • Average lengt h ofcn(C 20- 5 COl .. Moderately WcO\ lhcred Rock 

.. Hi ghly We~lher.:d Rock 

.. ("n mplelely WCJ lh<:rN Ro ck 

.. .. Hard Rock 

S" Very Hard Rock 

• Avcn.g..:: lengt h of core Ic:s.s 1h.1n ~ em 

.. Average le ngth o f core is fragmcnlJ l 

D C:h'iI Y / ~i l fi lcdin cavit)' 

In spec lor 



22 of 30 

Project "1tJl"'II;.111.... tuii1J,ru11(J~:aiut1 Drill Method 

u . l'I~uu::t1'11" ~ . "11::;'il111 .....Uf'l " "'B·. 'lJl'l1l1 Drill Started 
CA4 -4 

2.60 m 
607187 E 884305 N 

CO Rt: 

Drill Finished 
Logged By 
Logged Date 

R.QO. 

ROC K QU,\1. l" f Y 

OESIGNATION 

DEGREE 

Au ger Drillint 

5/2/2011 
5/2/2011 

SAMYl£ 

No. 

'" "' " t 
" ~ 

~ 
::i 
0 
u 

SYMBOL 

mMSL 
----:---­

90~ degree 
;:--------degree from north 

-------~ 
III 

DESCRIPT ION 

0.00-0.80 m. Top soil 

Light yellow ish gray,!1JCl1Jn1J 

0.80-2.20 m. Clay 

Yellowish brown, Fe incresing with depth 

lZ] Core [OS~ 
3 · MIXliULn Hard RIIi,:k 

,, - H:ud Rock - An.,-..al:c k11Glh or core less (hJon 5 Ol D ~a\'il}" i :Ot.lllli1u.1inCl\jl 
'" A \'er.l\:C kl1!;.lh of con,; h l'"r.i gHIL'l lll 

Geologist : __________ Inspector . 

I 

http:kl1!;.lh


Projecl ..11U4~1:::1fl·i1'Hh.JAUll';'U'i1[l,.i::~atl~ 

Location U.fI'8U~::t.l'l~ 9.t1::'il1~ ~.UA'iPli\;~·'illi1'11 

Hole no CA4-5 
Tolal Deplh 2.60 m 
Co-ordinale 607010 E 884302 N 

~~ GEO MIN CO., LTD. 
\9 GEOLOGIC LOG OF DRILL HOLE 

Drill Melhod Auger Drillinl 

Drill Slaried 5,2/2011 

Drill Finished 5/2/2011 
Logged By Boonyalile Crus, 
Logged Dale 5/2/2011 

No 

Elevalior m MSL 
----:---­

Angle From Horizonla 90° degree 
Bearing of Angle Hole::---------degree from north 
Deplh ofO.B m 
Deplh of Casing m 

SYMBOL 

~GWL m 

DESCRIPTION 

0.00-0.80 m. Top soil 

Clay, Lighl yellowish gray ,ru~u\JU 

0.80-2.20 m. Clay 

Yellowish brown, Fe incresing with depth 

2.20-2.60 m. Clay 

Gray clay. ,ru~u\Ju 

~CO(;IO"-' 

23 of 30 

1 .. Medium Hard Rod: 

4 .. Hard Rock 
5 - Vcry H;lrd Rock 

.. A\c:ra ~clCJ1 g(h0rcorcJ o;s ! hJ.n5<.:Jl 

- AVCfa ge leng.th orcore is frn l!I1ll.11Ia 

D cal it)' . sod nl cd; n (;;1\ il 

Geologisl: _ _________ Illspeclor' 



Project ~'\l~q'::1hnq,fuii1J.a\~T"\ tlfll :: liltl'" Drill Method 

Location \J . jl fl 1.l1J :: t171~ il.'!I':'il1" q.UA~I'C; Il'M lJ"' '' DriU Started 

Hole no CA4-6 Drill Finished 
TOlal Depth 2.40 m Logged By 

606820 E 884300 N Logged Date 

::>::1 
<.:> 
Z 

~e ~ 
v 

GEO MIN CO., L TO. 
GEOLOGIC LOG OF DRILL HOLE 

Auger Drilling 

5/2/20 11 

5/2/20 11 
Boonyalite Cruse 
5/2120 II 

SAMPLE 
~ O!!l 
F.~~ 

No. 5 t5~ 
~~8 

:! - Son Rock 
] • Medium Hard Rod .. 
"' • Hard Ro ..:k 
S • Vcry Hard Ro.:: t. 

mMSL-----­
900 degree 

--------­degree from north 
________ ffi 

_______ m 

DESCRlPTION 

m. Top soil 

m. Cloy 
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5 • l\I'e(;lge length of COf C is fr.J.i;ll1cntJI 
D(".avLlyJsod(ikdi n ~Yi\y 

Geologist : hlspcctor. 



3.80 m 
607800 E 884600 N 

CORE 

RI.("OVERY 

SL- Slickcnsidc 
CL-{'by Filmg 

I. - LntOlli,(' SIainllls. 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drilling 

512/2011 

51212011 
Sompom Imtem 
5/212011 

RQ.O DEGREE OE(iRF.E ;\VERAGE 

ROCK QUALITY 

DESIG N....TION 

OF OF LENGTII 

, I 

• SIi glll ly Wcather..:d Rock 

- Modcl"3\c ly Wuthcrcd Rod. 

- Hi ghly Weathered Rod. 
o .. Completely Wathcn:oJ Rod.. 
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Elevation m MSL 

From Horizonta 90" degree 
of Angle Hole·--------degree from north 

ofO.B m 
of Casing m 
ofGWL m 

SI\.\IPLE 

SYMBOL DESCRrPTIO N ", 

0.00-\.60 m. Top soil 

Clay, Light bro,,"ish gray, Fe-oxide patched 

\.60-2.80 m. Clay 

Dark gray, ,j'u~rutlu 

2.80-3.20 m. Clay 

Light brownish gray, iron stain 

m. Clay 

Light brownish gray, rock fragment (siltstone) 

2 " son Rock IZI Corcloss 
J • M<!di ulTl Hud Rock 

4 · Hard Rqck .. I\\'en gc Icnglh of core ICS liO thao 5 em 


5 • Very H:\rd Rock 5 " A\'cragc length oreorc is frJgmcntal 


Geologist · In spec tor : 

http:2.80-3.20
http:0.00-\.60


v 

Inspector: 

41U~q'::tI1'M~,fuiih.l~\.I'i1u~~~iiUM Drill Melhod Auger DriUil1g 

tl . R'ilU).l::t.lf1~ tI.1I::t11R q.'UA~A"fli'i'i"IJ'i1,!) Drill Started 512120 II 

CA5-2 Drill Finished 51212011 
3.90 m Logged By Somporn lmlcm 

607600 E 884600 N Logged Date 512/2011 

CORE "'0·0 DECREE DEGREE AVERAGE 

'" RECO VEf',Y 
Z 

ROC: K QUALITY OF SA'irlE 

Holc~-------dcgrec from north 

~ OFS IGNt\TION 

Gcologisl' 

i:!o~ 
:H-~ 

td~ SYMBOL 
No. 

~~8 

3 - Medium H:iJJ Rodr; 

j - Very H.ard Roc.k 

-4 - Hard Roo.:k 

mM S!. 

degree 

m 
-------m 

DESCRIPTION 

m. Top soil 

, Light brownish gray, 11uCluilu 

1.70-2.70 m. Clay 

Dark gray. ,ruCluilu 

2.70-3 .50 m. Clay 

Lighl brownish gray, iron slain 

.90 m. Clay 

Lighl brownish gray, rock fragmenl (sihslOne) 

~ COfCIOS,S 
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o cavit y/loOiIrikdi n ":!I 'lly• Average length ofCb IC less thoul S CI1I 
• Avera ge Icn~h ofcofc is fnal1lcnlal 

I 



27 of 30 

nU~"I~1fl"i.,fuii\.i'~\J'110'R:a{j'tJlI Drill Method 

\J."ilU)J ::t1T1~ ft ."r::'il111 "I .\lA'5"I'fi6'5"'5")Jn,- Drill Started 
CA5-3 Drill Finished 

3.70 
607400 

m 
E 884600 N 

Logged By 
Date 

Allger Drilling 

51212011 

5/212011 
Somparn [mtcm 
5/2/20 II 

m MSL -----­
90" degree 

~-------degree from north 
_______ m 
_________ m 

m 

5A.'IPlE 
SYMBOL OESCRfPTlON 

m. Top soil 

Clay. Light brownish gray. Fe-oxide patched 

0.90-2.30 m. Clay 

Dark gray. hematitic patched. ,lUC\ul'iu 

2.30-3.40 m. Clay 

Light b;ownish gray. limonitic patched, .ffuC\uliu 

Cene los.... 
J • Medium Hard Rock • Avcrage length oreorr.: 20-5 em 

4 " Hanl Rod. .. Avcnge length o( core I.:s.o(. Ih.tn S , m D elvily fM"li lrikd inuv,lY 
~ .. Very HJrd Rock S .. /w cr.agc Icnglh of core 1:00 fragmcnl.ll 

Geologist. Inspector. 

http:2.30-3.40
http:0.90-2.30


CA5-4 
3.70 m 

607210 E 884600 N 

Q 
7 . 

~ 
V 

CORF. R.t.J. D. 

Auger DriUing 

5nJ2011 
512 /2011 
Somporn untem 
512120 II 

OEGREE A.VERAGE 

SAMPlE 

N. 

1 - So R Rod. 
J • Medium Hltrd R"ct; 

-I . Hard Rock 
• Completely Weath..:red Rock. 5 • V cry Hard Rock 
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Elevation mMSL-----­
90' degree 

::--------degrec from north 

m---- ----m 
m 

SYPI,l BOL DESCRIPTION 

1.90 ffi. Top soil 

lay, Light brownish gray, Fe-oxide patched, 'li'uclUliu 

1.90-2.80 ffi . Clay 

Dark gray, hematitic patched, 'li'u~utlu 

2.80-3.20 m. Clay 

Light brownish gray, linlOnitic patched, 'li'u&lullu 

3.20-3.70 m. Clay 

Light brownish gray, rock fragment (siltstone) 

• Avera.!;.: length of cor.: less than 5 ellL 

• Avenge icnglh af corc is fragn...:ntal 
D c.a vity / so dfi,cdinc3vil y 

Geologist : Inspector : 

I 



2.50 m 
607000 E 884600 N 

COR E 

RF.COVE RY 

/J:::A\ GEO MIN CO., LTD. 
+£A.i' GEOLOGIC LOG OF DRILL HOLE 

MIn Co. 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

Au ger Drilling 

5/2120 II 
5/2/20 11 
Sompom Imtcm 
512 /20 II 

RQD DEGREE DEGREE. AVERAGE 

ROCK QU"J lTV OF OF LENGTH 

• Moderately Weathered R(l .~ 

Elevation m MSL 

Angle From Horizon la 90' degree 
Bearing of Angle Hole--------degree from north 

ofO.B m 
of Casing m 

m 

SYMBOL DESCRIPTION 

0.00-0.80 ID. Top soil 

, Light gray, lluCluUu 

10. Clay 

Light gray, hematitic patched 50% 
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• Completciy WC:lIhcrcd Rod 

4 . Hard R,)(k 

5 . Very Hard Rock. 5 · AVCI'3ge knb'1h of core i:\ rragmental 

o ("vily ' ~i! filed in cavll y 

Inspector : 



ProjC<:l .n'Ulcn:tht.,~.jUAu,fU'i1fJ"::latllllll Drill Method 

Location U.I\{)'\.lU::t1T'1-l il ."'II:: i11i1 q .\I"ffl;a"WTl'll Drill Staned 

Hole no CA5-6 DriU Finished 
Total Depth 3.10 m Logged By 
Co-ordinate 

30 of 30 

Allger Drilling Elevation m MSL 

5n120 II Angle From Horizonta 90· degree 

5/2/2011 Bearing of Angle Hole"--------degrec from north 

Somrorn lIntcm Depth ofO.B m 
Depth of Casing m 

SAMPL E 

DESCRIPTION 

m. Top soil 

Clay, Light brownish gray, bmonitic color 

.90 m. Clay 

~~~~~ IDalrk gray. red silt patched 

ofGWL 

gray. limonitic 10% patched 

Light gray, rock fracment (siltstone) 

10 m. Sandy Clay 

2 · Sol1 Rod 
j .. MediullI Hard Rock .. Avc~gc Icn b"h or core 20· S em 
" .. Hard Ruck • Avcl"lIgc kn!;lh llr ..:Or.: less Huo S em D cavily l soil filed in cavil)' 
S .. Very Ha.u.l R .. ek .. Awr.r.g.:: kngth of .:urc is (r .. gllle nl.1 1 

Inspector' 

606800 E 884600 N Logged Date 512 /2011 

Geologist : 
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