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~ :='. l?l~-~ j:},•li5}3?.. '.il,.Q.~. {':-, W.-, X~-, r:Jl;,;]9l ~A-Pl T"at1]%-~ Lf"ft~ct(ll 

3J.ll. ~-4 Wf,- i}-?1- -fAJl:lH~ 18.9°'o~ ~}AJ?>}Y. 9.J.Lt. i}~-1;1~ 7J~-f':- 0Joi7} 

67_2L,U~- ,'l~,t-91 'i10~tl]~·oJl 1:1]6}0:j tj-{: ~711 Y-El-4.TI, ~4 ~-~- ~~l~ 25.2%.il. 

7-J~L~9l 1!'ifll]•~-oll llli5}0:f -~•,-~. tt]%-t- ~i5"}i'. 'Ut:l-. 
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ll_ 3.1.1 'e.e<] 0 ]%~!llf 

;,J >II r '!,f -'f '1! 

'1!aflm2
) -'hl•H•l '1! af lm2

) -i'-'ll•H•l 

'l! 24,641,211 6, 70 2,487,206 9.95 
'ii 45,002,697 12.23 3,817,9a. 15.27 

;,f 4' -1,! 31,878 0.01 21,243 0.08 
./if '!,>-8-A I 102,390 0.03 - 0.00 

~ o) 270,636,802 73. 54 16,800,164 67.19 

'!I 'l! 109,864 0.03 - 0.00 
cff e<] 6,245,500 I. 70 492,237 I. 97 

'8-°!,>-8-"i 1,300,983 0.35 - 0.00 
tj.2.,S-e<] 551,290 0.15 45,691 0.18 

"- !L 8,-497,417 2.31 609,864 2.44 
.. f ~ 2,413,641 0.66 59,649 0.24 
>II •J 202,808 0.06 6,034 0,02 

-i'- ;,J 3,589,122 1.00 429,744 I, 72 

% e<] 2,351,053 0,64 27,583 o. 11 

'?"--8-"i 101,290 0.03 - 0.00 

* -1,! 39,596 0.01 - 0.00 
¾ .2.,S-e<] 59,173 0.02 4,193 0.02 
Af aj e<] 33,117 0.01 4,268 0.02 
.ll. e<] 1,172,396 0.32 160,639 0.64 
'll ¾ e<] 919,065 0.25 35,737 0.14 

'11 368,001,296 100. 00 25,002,186 100. 00 

,j;,J]it"1 £A],fl;;j -'I'll~ ,:,}J>i.l!\'l, 1984';:! o];qc ,fl.Q1o] -'J-1/~l ~•6'1oJ ~-"-'--1 

1989';:! ,fl J1 ofl -'J Je \'! '/-tJI % e<] "i '1J 11-'f \'l ~ ,fl .Q1 \'l aJ o]J Aj -'1 "1 '1 'il ~ cf(]!_ 3.1.21. 
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711 'I % 'r. ;<] "'I 
'.l 'r. 

I'! "l 9 ,i 'If 'll 'if 'll A}~ ~Al A.fA}!c.A] 
'· 7 

u] ;<] 'll 

1984 63.18.5 5.171 0.467 7.395 49.022 1.130 -

198.5 78.2IJI 8.691 0.993 7.28.5 51.524 9.714 -
1986 78.207 8.691 0.993 7.28.5 51.524 0.525 9.189 
1988 8.5.518 8.778 1.057 7.389 51.397 0.525 16.372 
1989 20.518 2.664 0.286 2.180 7.5.58 0.525 7.305 

~ ;g 'i" "1 .. '!! 'll ± "i <lj 
~SJ~ "f'!Mi±"i "1 "i ;g.a.1• I 

I'! "1 ( kl,2) '!! 'i" I 'll ) I'! "1 (kl,2) '11 'i" I 'll ) 

,f >lli!: 368 100,210 47 49,273 13 
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Ill >I"!'!! 'r'!-!7],? ~~ 

( 2) 'll ~ \ 9- 'll '; '!! \'!: i!j 'I "! xj '11 ~ ~ 

,' Af~X]'r;a -\;'{1_<>_5" Jkmi'J 4lej ]',Afx]"! 'Jal J1'1]£ -,l'ilofl cJI~ ",•:<),f'?!Y 

(DGN) Al-1! 7.f.il}- :t:,'-}A]~oflJ.-l'C" 'T~(O)o] 1.322 krr.2£ 2'2.08%, l.-}Al 1}l A]7}-Al(l) 

0.13.5 km2 (2.89%), 7J~Al(2)7} 0.957 km2 (19.87%), .i1l-'T~(3) 0.053 km2 (1.13%), 0 1~} 

.:t:~ A(4) 0.048 knl(l.0'2%), 3'=t}Al(6l 3.505 km2(75.09%)~· 44 ;i:};,;]8JI ~ ~,'-}A]~ 

"1 'll rr >i:<1-'1'1! £ ;c 5.23-"--" s!'l! 51 ~ cJ-(R 3.3.ll. 

A~ic- 1!~A]9'!.g_ 1 %IT 01 llkm2(2.76%), 2 %if 124km2(31.16%), 4 %.::J loll,;,] 

(lkm2
, 0.25%), 6 %if 231km2 (58.04%J, 7 %B" 31km2 (7.79%) % ¾ 398km

2 ofl tH~ 

~ = 'r " '1' 'l lkm2 l '1''1"1% (%) 
0 " ~ 

0 y~ 1.32'2 22.08 
t 4xj·A]7\:<I 0.t35 2.89 
2 'ii '< :<I 0.957 19.87 
3 .a\<r'1! 0.053 t.13 
4 o]>\c,,'1!(Al 0.048 1.00 
6 ""\'I:<] 3.505 75.00 

'ii 5.99 100.00 
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R 3.3.2 ";-o<Jo<f'11£ ~~1-tHl>I. 19901 

>] Qj 1%-it 2~-if 3%it 4~-ij 5%it 6%it 7~-it s~= "" 9%-d- Ch'-' i ••• l-ol~' ,11 

±At~J~ 0.135 0.9675 0.0025 0.11675 3.5ffi l~Z25 5.99 

'o'it'I! ¾ 2.25 15.98 0.04 1.13 58.52 

-'.:l~% 2 10 0 0 0 15 15 0 0 0 42 

;;tJ*¥-* 8 8 0 0 0 15 0 0 0 0 31 

~~~ 0 8 0 0 19 2 0 0 0 30 

%¥-~ 0 10 0 0 0 29 13 0 0 0 52 

'ii 'I-\'! 0 6 0 0 0 '/.8 0 0 0 0 31 

rl Af \'! l 16 0 0 0 21 0 0 0 0 38 

~tc..:f~ 0 II 0 0 0 22 0 0 0 0 33 

A}%~ 0 16 0 0 0 17 0 0 0 0 33 

~~1?l 0 13 0 0 0 Zi l 0 0 0 41 

•1-11,; 0 11 0 0 0 17 0 0 0 0 28 

... J¾-1?1 0 15 0 0 0 21 0 0 0 0 36 

r!Af ic 11 124 0 l 0 231 31 0 0 0 398 

%it1% 2.76 31 16 0 0.25 0 58.04 7.79 0 0 0 100 

g. A}~A],1- ~ 'r\t!AJQjoj] ~-.¥~H~ .@-~il]3JI %1P.-AJ1Ht.£~ ~£ ~ ~~.¥1t~7J 

o<J<>il 3,H 'll>111f 'll'i'•l"l ¾'lHl 14,400':! 0 1 2¥-•fs,. '.llcflR 3.4.11. 

~~~lr!A)lg '1' 'I ;f:'l:J07]i:.} ,111 'rl s:c ~ 5"\:!5: ;;,:.'l:J,-,.oJ! _ .. _ l1 'll ~'ll'il~ T T 

l 1!m~) I Oj f!J (7)~) 

-~I,:_,:±~ 7] ;.<] 3,030 {!~7J.-.tj 1974 1991 ],28.5 1 
1ffig-~~ll{j 

~-.Y_{}~7]Al 4,363 {}~ 1] A] 1974 1986 1,800 2 
;,ff~-~flltj 
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~~-'l<'loJll' 1018-'i'lJ-£7t -ll-'ll"f,Jl {!-;JOI~~ ',f,.-'}:it ~-0-DJ, -<l'!l-£7t 23.76%, 

A],'l.£71- 76.24%£ -"l"ir£7l- £.£~ t:11¥-~¾ ~1-Al~tl-(H. 3.4.2). 

Jl' 3.4.2 £"-~'" 

\I >II 'l! 'l! 'ii- £ 

7ll £'l,f nJ~~ >ii £'l,f n\~~ 

:>J>tr 230,665 141,642 89,023 56,696 56,696 -
'l,f~\'! 23,610 11,976 11,634 - - -

-<1 •J £ A\ ;;c .£ 

>II £ 'l,f u\£'l,f >II £'l,f u\ £ 'l,f 

:>J>tr 59,999 27,304 32,695 113,970 57,642 56,378 
'l,f~\'! 5,610 5,610 - 18,000 6,366 11,634 
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'll-':· '1! '-II oJJ;o "'l"l'li le-'I ,!" lie 21c •l-'l ~"'· £:<l 'll le-'14 '1l % 'l!le-'I,! I '!I ~! 0 1 

li'"' sf"' '.ll ct. _, "1 '-1 ° 1 le ilt ,i £ 'l'!l -'l "i '-II "ii "'¥15.J <>1 '.l/"l ~ct rn: 3.5. u. 

R 3.5.1 le ilt>l 'l! '!IR 

¼ ,t ,1 -<l 'lJ {,, .ti •l £ .7-J 'lJ {,, .ti >ff iE"!:J,_;tff 
',, ~ 

SC 

'i !I. Al ~ '1! 'll * 'ii .,,. 'ii JU~ .7-f li ,. -'I !I. ~ "' 
7] u 'Cl ~...- 1,, 711 ~i.j,;tff 7l'a~ ~f.J,;;tf .7-f .ll. 

7l>lii': 19 3 - - - 2 I 9 5 4 - - 4 
~~'1! I - - - - - - 1 1 - - - -

~ )+~;tj-=y7- ~ 'Tifix]~Of!J,igJ ~~7]1a~~ /1~~ %¥-1,1 "af%c.l~ 7-f~ 8JliPJ

'< £ '/l "ii Of% 'ii-~ '!I ( * !Bit laf 'I! .if ~ ( A le. ,ii; l £ '1l -<l , I '.ll ~ "1 ( 'l! '1! 7 l \Ht ,fl 233:o:, 

1971.9.13 >cJ1l), 7J.<fl£ Ol-%"1 'l/tJl-"J '11'1)-"J of0]£'1J-<l(,l'1l7],i% '1J '2Z/:O:, 

1970. IO. 30 .7-]'lj) % 21' 0 1 .7-J'l} !l.:o:5.]:il '.llcf(R 3.5.2). 

~-%-.'i~~.i!} 7-f~ic- %-¥-~ ~I 233 ~ 1971. 9. 13 

'I!~ :l'.'r '1l A] •l'i.'cl 

Of0]£'1l•l // '11 2'ZI .0: 1970. I 0. :JO 
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Lf. 

>! •I 'l.''ll ~ ~1 Jtf z])IJ~ >f•l%.J'(m3
/d) •I'd el( "1 '1!-t:! l 

I 71 "!i •1%\'l -'¥-%•I 87 1!~~ 15 239 

I Af % A}%1a A}~~, 1! 2-5 A)-:!J-,>,.l 
- 7 

45 785 

>! • I 'l.' 'll ~I ~1 •l'il\'l"llm3
) 01 'il %.J'I ~ l" l Af%7] i'.) 

-'-}% nffii,J~ Af-l~-~ A}~1!%- 2-1 4.800 37 1988-1990 

'!l's oj '1/ 'l.' 'l/"f\'l -R-A •I 10,000 - 1990-2000 
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7-14£91 "r~t!4lii"¾ ,;;,.·<>J~l#4 AJi/~-5:".. T~t1ot -X· at/, ·t·r:J:!-i~~ ~~.~-

1.969.l9m2 °1 -V., AJ ?HH~- 241 1H 1--.ofl ~~Lt-

rr 371 7J~• ~•I·''~ ;.!" n. . . ,.,/1_1. ,~."t!:"-'ii --~ 

¾· OJ '1 'll 
-· 

-'1- ~ ~ ? 'll aj ""' ,. 315 1,969.2 
~>I "1 ~ 15 1.5 
1-l"r:.~ 0Jol 6 0.2 

iii" 103 933 

* I"/ 19 118 
,1 S- 7ft 46 290 
f-~ "ii o I 71 248 
<! ..,. 7 81 
c;] % 2 13 T 

* 1 2.5 
Aft 12 "I 3 20 
'i',,, AJj'o 18 229 
oj "1 6 12 
7f C aJ 18 21 T 

'!fl ii] t,11 _"Q· o-] ~ -'t * ~I •I 

IT/ -6-6 o]<tj 1} ":-171 
11-"i- '1 

·,.J8 ,. 
" 

402:-l }f"A~,:i;V_Aj " 
(UlAJ-4) 

4:~'{ ~~'i""%l~ " 

I 1 ~ti 
- ---

•I ;j ~ 

'c!zt,..J{t~ -'1- ~ 7ft '"' lo- •J ""' 
15,468.5 ,. 241 16,772 

26 •J •l >ii 25 1.852 
2.5 ~ "I ~ 105 4,985 

4,273 ., o> 
0 ~ 9 I, 552 

2,300 I¾r>f~J 2 943 
725 2¾"1•J 19 2.764 

7,356 3 ¾ °I "&"J 1 288 
I S: ;t 5'.. of$J 80 4,388 

25 

102 
238 
420 

1.~~v11 VI t>J 'l {\ o] 'ti fl Al 

5.0ha 9•.l :J.31 1l i.;-o] t· 41 

2.Sha " " 

2.Rha 9'2. f-i.25 11-":·1.'!. ~-~:•cl 
40'2-2 Ai-"j' z:.'! 9l 401 

'· 

2.lha 9:1.12.IJ {}-":-Tj ~";L'-l 
3'.29 o] -,J 1: 
---------
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,i"c Af'lJ ,"_ ;,j>l).'r. 'l,>~'1! 'll<l-'l •R 0,l"!l-i'-± \el'1!7J~J TI-ll Af'll AJ-.J"i] llf;' '8-AfAJ 'JI 
0J-l!-AJof '!!',lwfe "11 <,g•J'~~I¾ <1%2} ~ 01 4'-¾ .. f~cf, 

-i'- ~ :tr 7J 1! ~ 3J Jt "' 
;1;. ~ t! 7J AJ ~, A] 'l!, 7J '\I, "r'\1%" "1~'\I. •ft 0.':t!1 
',l ~ :t! 1 .'i',AJoJ-l!-. <l7J'l! . .!f 0.J'.2_ ~' "4J7lii. ±%· ~% 
Af j;J 1 >I) 'ff ',j ~!-i'-. 4'-71. 1!'ll. ..!.* 
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~-~~~3::A}, ofl~- ~ ~7}sJ qj~o] ~~ ~~~~~&t ~~;\JJIA] ~ 91-30§.Sl 1.Jl¾ 

~- u}4A·l tj-~-4 ~o] q}& 1;17/j/]{t ~ ~A]i}S!\4-. 

tMf~:.tt 11 '!l Af 0 ,,. 
71 ',/ Af'li"l-i'-21 ~"l"l 7J'>/•l"l. cff7J-l! ofl'\-21 71"-"f.ll. 

"I 
'1! 

~1=-~~ · 1,;••~ . A} A] ~.£. ~(t a-H!. :.t]ti}-'rSl ~:lJ- ~~ 

~ ~11· · -i'-¾i> "t¾Aj ±tojl• .'a'_Af~~~ 
uff~. "1"1. >ilw %- "I '>! •l ;< 0'1!"1 

'ii 
. %·A]P ' 7"' ',/ 

4~ f, •ffOJ ~ "),.-~21 "JA'ij ~;::',I ~'t'•l"l · A 8,J~.£. 't_'6}o,j ~i!J ~ 1j,\ OJSJ:ofl :.t}Ji. 

sftoJ~7J -~-2-SJlQfoll uJ~l~ l!7JOJ~J-& ofl~ 
'ac;<JoJ-S- · Af'lj;<J Of 21 >ii 71 '1:: l.f;<J ( '1! :;>-&,J/-;<1)9.f uR ~ .Q.s'_ '11 ~ 'l "i "-

,'a'_;<JoJ-S- '1!"1 

, cff7J ,! · 1,!•l"l 
1J ~A~ ofli~:: cJ~.2.'/lf,-l!ofl 21~ cj7J,! 'll'o'ofl~ "A a o] A ofl-'cl ~ t: 7]~ O:ISJ'ot]~ 

I · t}A}Al tJ.1 A]~~ ol%Al t:ft7l.2..~~~~ ~~t:ff~Jf 1=-~ 
' 

~ ' _£ OJ' .2._ ~ ~ '!t•l"l 
. A}<dAl~~.£. ttl(t ~OJE.l 1r!i.j-

1 
iifl 7] ~ 

. %AfAJ >-0%. JJ-O;<f>l, ""'- 'M1J'lt ofl~ 
~ · A]1!~ o]-§-A] ~.!r., ~~~7]~. ~~oil ~(!:Bilge~ Sludge 

' 'll4~ Oil~ 
' '%A A 'j/ AJ-\,1{¼ oJ%AJ '!{1)~1:C 'l!'l!>IJ7J'!o-:,f "f'!J>IJ7J'!o-21 
I "I •I >IISJ ,;o~ 

'ii 
I±%· . l'!~•l"l 
I~% · ~A A] ~ A]1!~ oj-§-AJ :f±~OJSJ Oil~ 

~T . A}~-7J~ ~7J~ OJSJOI]~ 7J~:.t}Ji. 
'I 

f' 71 '11-7-9.f % 'l! 
:t1 

I ~ <d . ~<d~-i-'i'!JE-1 it!:lJ-, ;<J "f 'ii 'ii l!'B "1 7f";' 
'ii 

'%%Al-\,! . '11-i'-'-I % 'll 
>ii - --

,;;i.~ 
't! 

. '11-i'-'-I % 'll 

,;;i.,g. ',l'i Af'lJ:,f '1!>1J~ ,;;i_¼AJ-\,121 '1J"1 
'ii 

' ~Jt~H · '1''1!"1 "l 21 ,'e,"1'-f '<!%"1-l:! 21 71 "-"I .ii 
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s"c >!>1£ '!f~'l! 'l!cf'-1 •R 0o''1!-i'-~ ',t0!7];,J '{!-1,! Af'IJoff ltf::'. l!>,l.R.'l)~ ~AfAl'-f o] 

-S-Als. 7 :C~-? ,U.Q.aj, 0 ioff ~ 'll"o' 'l!£::: "i'il"i'll ~'{!-& •I¾~ 'll7f;,J l!'J~'{! 
off ltf4-'I 2 .3.7]71 'i!•f'1!cf. 

a:fafAi. ~off-'! '1!-a-'il cl-S-'-1 .... 't!'ll-& '-l•fcff71 ~"loJ s"c \tatrix .... <>IA1 Af-S-'il ,jA]71 

-:l-& 1'!'ll.,I\'! cf%2f ~cf. "r . .R.'l!2f >J~~'-1 .... 1l:"t%off cl~ 'll71::: cf% ::,~off ltf 

•I 'li >J0 I <>1 .... "ioJ •l"r~I::: 0<>1 'l!•J 't!~ 'll'-1 .3.71 ~ -¥-11:'-I *"Ii!' 0 1-S-.,loJ 'll 'lr"i 2. 

5,_ .!lA] .. f'lJ.cf. 

± I 

.8..~z} -e-J~Z!Sl ~~~%-& ~7}11}~ ~atrixAJO!J JV,J~ %ir2' 1!1l 7];f,E_ tl%:tl ~ 
cf. 

·I 
·2 
-3 

AJ~~•ia AJ&Jc5'J ¾C} 
AJ~"i\'! •l.-!."i '5-'lJ'fo]cf 
Ai~"i\'! '5-'l!aJoJq =i 7J71 "tel 
~~SJ~ ~..Q..4 a] ~1~}c} 
~cgaJoj c}~ 9.l.t:}(.i.!.¾1}.£.o]r.t) 
~~&"Joi 3.C} 
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:t!-1~~ .8.&:: •f'l!ti7J ~ 'ti ti 7J ,q J:t · 7J ;•ft! 1 
'<! 

71 •I .... .. -"- cf '? -"- .. ± {! 'I ~ 'l! •I 7J •I ~~ -l! -ll- _;;/_ ..,_ C 
~ 

,i 'I OJ •I 71 71 •f "- ~ -ll- t! 
711 t!-1 ~;t} •I .. ti oJ 'I! ~ 'II 'J "- AJ ,, 

-\I 'I! -\I 7J -8- 'I! 'l! % .... +I •I .. <I '!! ~ 'r 71 'll 'I! ~ .... 
'I- -1-'d!E, ]i~~?l~~ -1 •l -1 -2 -3 -3 -1 -2 -1 -2 •l -1 

•I •l A -ll- Af -2 •2 -1 T 

~ "- •I 'l! .,. ;/ -2 -1 -1 •l •l 

'a -"8£.c}~~,q •l -2 -3 -1 -2 •I 

'I! ;t}::l:R¾Q-fl¾~ -I -3 -I -2 •I -2 

71 ,._ -ll- Af -I -I •I -2 -2 -I •2 

'<! Al ~ ~ ~ :g.,q -I •3 -3 -I -3 -2 -I •2 •3 •2 -2 

'I! ~t:RA]~is'Al -I -1 •3 -1 -1 -2 -2 -1 •2 +l •1 •1 -1 

711 -ll- "- 7J ,, ,, •I •3 •2 •I •3 -1 •2 •3 •3 •2 
" 

Af 'i-A}~..lj!- 1}!_ ~t:l]JfOJ -3 -3 -1 -I -3 -1 •1 •I -I 

7] ;if ~ ~ 'i- A} -I -1 -I •1 •2 -I 

+I '? 'l1 ·• A -I -2 -1 -1 T 

7]}§'ff'Si7}% -I -1 •I 

~7b'"=tfi!J .A]1joJ-S, •3 •2 •3 •2 -I 
oJ 

,ff C 'I! 'I <I -2 •3 -2 -I •2 •2 •1 -1 -,,-

-8- 'r z ,. e ,, -2 •2 -I -I •l •1 •1 •I 

'? 'I •I -<I 'I! 7f -I •3 •2 •3 -3 -I •3 -1 
'<! 

¾~ ~ ~~.A]"f ¾~ •2 •2 •3 •3 •3 •3 •2 

711 -l!- ',! •I •I Al 'I! ¾~ •3 •2 •2 •3 •3 •I +2 •2 •I 

~ .li. ~ -'d * ~ 4'- ·3 

1! 'll 'r JS 'fl t! •I •I '1 •3 •2 •I '1 

oJ ~ 'l! SI 1!- -'! 
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'11°.Ja\'! r± 'el>l ,] :<] <11!ofl u/E tH! 'll ~'ll ,1 ,,_I'll "i 'i'lc •J1!-i"'i 'II-~-" 'l!-l/'el'cc 71 

>llii' 1!'\\'l {I 9-5 'l!tll<>l -91-"l•J.il il~"l. {!>IIJ.l'l' 'e1'1lss ,J<i'•l '1711 '11{! '/!£'ii "i 
'll 'llEII~ '--1-EJ-tll.il il<l-. "Lj',-(232.2ml¾ %1l~ia. o]';'-"1{! 'l!-,!£"1 ,:Jo] ~J.J,fl'!l¾ 

~ Bt0 t T'"E" Q:j!l"~ ~D=I, ll!:S::. ~¥-~of! tll-14-{!-(2.57.7m).i!J- 7cl-~~ ,'-}-'f-~ \:f"~.2..£ 269m 

9l ~1:J{_l-o] ~~Jii}.ll '.il.TI., ~~-3j A]"~ lij.ill.-3j ~¾~ ~o]c}-. 

11-'\'ll¾ 'il-\lofc J.i'J'"l 1/15'-'il 1!"1(!;:[i'§)ofl -'11-"l~.;,. J.j'lj7]:<lic 'il'lr 16moll 0 ] 2 Tc 

tll\1~ ~'i!~ T%A].£A~ 1-'8£101 '.UQ.o:I 7H}- ~.g. ;J(.g- 52.5m0 l.:i.t, :i 9191 A]~~ ~. 
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-,'t-"/s'o] 2.5~ Pl'?.~'r! ~.g.>g ~T~ ~~TT 119~.£ A-j~~o]Y, 'if-311~ ,•.-pf--A]~ofl 11]<5} 

"1 l,t:\(Jl 5.1.21. -!l'l!-".ie 11, 12, 1-!lo] 15'l! o]'o'.0.-". 'o-:0 1/10].iI, 'lfof7]{]:o] .l'.'1}-'i! 6, 

7~{- zt4 4.8~, 3.S~i.!- 1:.tc-1-. 

-£-~ol 75% o]%~! -a-~1.t ~"rr.- 'i!~ii- 1oo<yo].TI, O]'l: q-,e £A-jA]'9-o]t+ 'a-311~ 

A-j,¥-A]~ol 11]5}0:j ~.g. ~o]tj-_ ~'!t£t:- 7~~ 15.8~£ 7}-1}- ~-"il, i Slofl'i"~ ~g~~ 6, 

8, 9-!l"f 4-!loJI !O'l! 0l'o'~--"- ·•\'! ',! 01 \llf, 1/1°1'1-. 2-!I,", 2.7'l!.-"- •'fl'l!"r7f 7f'lf "lt:\. 

~1-,H~Tt:- ~~rr 4.5~£ -¥-2-144ofl"-l ~1H~'T7l 7J1J" ~{';- Al<?:loJl ~1:J~t:l-- ~'!t 

.'i.~ ~:;f~l 3, 4, 5~ofl 0.5~ 0]%0]oj :-I\lf91 ~<>l!E 0.5~ u]~Q...£ 7J91 ~[7ff7} 'RJ.~<5} 
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A-j2-J~.T~ '?!~if 51.3~'r!r:-fl T';!!91 41~.1:].Y-<>ll 11Ji3}~ 50~ ~5:.7} ~.Jl, 'a-oll~ A-j.!f

Al "! <>I •l "i-"1 £ 30'll 'll £ "l ,", 1/1 °]1:j-_ "1 "1 I! 'o' ,", 11-!I <>ii Aj 3-!I Afo] ~I T--"- 'lt'\l "i-PJ, 

'i,l Aj 2-l 'l!-Ec 11-!I 20'l! ,:J, ofc<] e) Aj "-1 'll :0 3-!I 20'll ;:l <>ii Y-Eh!t:\. 

'd-'ll 'l! "r<" '1! 'll it 4.2'l! -"- fl s:'oJI Aj 7f 'lf le o] '-ll "-1 c<] ?,I CC c<] "i o] t:\. ,lcAf c<] "i .!i!. t:\ -'II 

'<-'o'-"-..C 1.5 • 'll£ cj \t'l<>il -'11~11! ,fl','c<l'l!- 116.3'l!Jo]y- %-'11£ c<]"\'ll 'lf¼c<l'l!- 120.8 

~)ofl 11]'6}~ 11ft4'- ~,'.: ~oJL}-. oj9} ~o] 7J~'?iT7} ~,'.: ~,'.: ~Al~o] ~¾'11 ~'il.i
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-"---"- '\!let- 12-!I 22'l!oJ '-1-E-J-'-1-PJ, 2-!I 2'2'lloJI ofc<l") Jc 0l '-ll\'!t:\. 3\lc6 ] 7f'lf '!Bl;'il 'ii 

Ce 1972\-l -"--"- 11-!I zn) otl •1 'I >l 'll-"- oi, 7f 'll- \.1 'll ~l >II ;c 1983\:!.0.-" 2-!I 8'l! oq 'I!;,, oJ 

'-11'1'1-. ;,,o] 1f'l} 9.<il "14;'<! 7]{!,S,, 1978\:! 1-!I 19'l!-'/-E] 2l'l!'lf"l--"- 3'll{! Jco] '-ll,lt1-. 

'!!'llii"r;___- '1!'llit OO'll--"- 'r'li"l"i~l •1~1"1 "l." ~ 0 1'1-. -i!'l!.-"-'E 12, 1, 2-!l'll 71% 

~oq -!l¾>l<>l '.U~<l -!l'llit 20~25'l! 1!£01'1-. 3-W"f 11-W<>il'<- z,,i- 9, 6'l!"1 '!!'li'll91f 

y-E-j-¥ t1- 'l! n 'i,l " 'll 'l! ." 11 -!I 17 'l! o 1 il of "l "l '!! 'll 'l! -lo 3-!I 36'l! o 1 cj . <!4' o 1 '11 '!! 'll ~ 
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JI. 5.1.2 ;,J,J£o<l<>J"1 7]-ll-'!!'ll-'ll'r (O.l'll) 

'!! 'll-\ -%1 l 2 3 4 5 6 7 8 9 10 11 12 \'! ";J it 

~t~ 161 121 96 82 86 48 38 57 63 us 147 174 119.1 
.. .i 46 71 86 102 92 138 158 109 107 72 54 Z7 106.2 

~ill 3 2 7 9 6 5 4 0 1 3 3 2 4.5 

>H! 1 0 2 5 3 4 19 19 8 3 3 1 6.8 

Aj 2j 137 94 62 5 5 0 0 0 0 4 71 140 51.3 

~ 16 16 4 0 0 0 0 0 0 0 \ 5 4.2 ,r 

'!l '!l 250 193 91 3 0 0 0 0 0 0 61 199 79.7 

~21'-1-42 >11%, ¾'i', ~'l!. ,,,121, "l--ll %~"- '11~ 7]-ll-;!OI~ '1"1 •ls'! >.lt"1-.>1 'll 

t:l-. <',_Af o<l "l <'c 71 % 'l! "11 £ '°'"'~ ili!i~'1JlJ,!j li!: i. "i "l "11 '1 'ii "1-"-"- "1 el, "l--ll % ~ "

"! 'I! llJ>lc: 7J"1 '-1-EfY-"i ?.<~"1. 'ii%. 71%, Ol'll %"1 91~ "10!~ ¾¾ >.Jt•I-" 'llt:l-. 

--}2l4-if.~ Ell¾01 ~..i!J~~ 7c!&-~ 3Jl~s}7] UW~ofl ~,+~1~% .¥.~~ 1;r"81i'?t 'jl S:_Ai 

"I'll-,._ Jlt 10\! 0979~1988\'!H}oJI 6~10~"1 >11% "10!:S 'ii~ >11% "131 'll-ir"i"l 0 lt:l-. 

~Al 9-~~21 'a'a"611 9l3',T:! ~A}A]~.g.. rl21 uj\1 'Sll¾..c?...£ ~~ Jl18'~ ~~~ct.TI ~ 

t:l-. >II%~£ '11 ~ "1 Ol 91 41 %~ 1" aj-,roj tll ~ "1 'ii 71 '11.!/-ll' o] Y- :1 ¥t"11 >l 'll-, ~'ll- "1 .ii! 

%¾ ',-'!! Aj,] 7] £ 'I! t:j-. Eil-1,0] 'l/-\l "f :lj ~ >.j ~oJI 2 ::loJI 'r '/! ,aj oj >J 'l) llj 3J 7f '1):-\l sf 7] 

£ 'I! t:l-. 

7f% ~ ,e_ '11 ~ "1 '11 £ ;,J "1 •I'<'! 'l! •J •l:l),E_ '-1-, 'll-'r £ "1 'l!'et :;if <rel 'l! ~ 'it "1 ""-"a .0 .5'. 

>I " 5'<'! 'ii- 'l! <'c llJ '171 ;,J 91 \11 '.ll cJ-. ,t ,i 71% ~ "- '<H! llJ '1 "1 '-II %<'c 1" 'll %'i' 91- "1 'i' 

st ~~ %o]tj-. 

~AJ.A]':!fgJ ~~if 7J'r~.g. 1,728mm£~ --}alY.2-l-21 tj--!f-Al~ofl ~1fi;}ol, 'i17cl-'r'zf91 

c,)% 1!£71 °Hi-'ilol 'll¾£1,,,1'l!, '!\,>,1','-'l!>\91 'll'ilot 91sf'll :1£ '11~ ¼'r2 'l!-\!"1-"1 

~~ ~Q..£ ~~l3}.ll '.ll..c?..Pl, ~~£ ¾?£ ~~ lf]aJl 7]~.g.. ~Lt. 0]9t ~o] 7.J-'r'zf~ 

\ll_o_ y- ¾'r 71 '!!--1! "l"i ?., <'c ")j <'c ""-'l"i "l '-II oJ1 -1\-"l l'l aj o] f' "I'll o] \:I oJ A] -&½'lo] 

~.TI. i;Hl_~ :i}~7} 15,:Q.ot %Ql.2l 7<J'-}7l "ifi;}~.£ ~"ffol\Ai ~ 0.J:~~ !r..~~~ Al'.{1-o] 

lf7] ujjl,'-0]4 >Jz)..!cJ-. 
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A}'lJ •1~~£ 'll~ 7]%"11 a\~llc ~'lf1'c ;,J") i\~- '?;!~>'- \'\,HJ.<!-. 'I'- A}'lJ:<h'-'-11"11 

'C 7)"H"\l't~oJI ~t1'¾ n]~ -? ~t, rfl7T£~ ~~.g. i!1l£1Al ?,iJl, T~1t91 TIS:.£ \;!-5) _ 

_ o_,c Al 'll ~hi'· ~-"ii£ 7\ 111'!:ol<= '-l-Ef '-t"l ~¾ ,!~.£ -\'I,!¥!<!-. cj '11-, Af 'll AJ '.! %0\ y

~i} ~"I •I'd 5~'1-El 9i! A\ 0 1<>11 '!!"!~ 9 'ili= ~4-'-l- 111%~£ ~1~ "1&1\:: 'li"l~\71 

-91~ '1J~ol .8.7'-'i!<l-. 

- 71 -



~ .zA}Al~~- t11°J~-=r.±!il 1.:f-tll71Al7} {!~~ ~-'d''it£ llA)]r ~~1a ~ 9-5~t:JI ~ 

.@-~,ff~ofl !il3ll °a~~ ~~ ~~Ill ~t:Jl.£.Ai, ~-91 35°, %1 12.8°40. C'!t'~ 7~;\J)5: ~.!j!

of ~ ;(j "6}.i1. '.il c.\-. ,ll ~ ~ ~ ~ ~ -& Sll tM- 40m01 "ii}!ij T% Ai A] o]uj, ~!ii ~~°'1 t:- 1 IOm!il 

.:tlA]7} il_.i1.., -¥-~ofl'C 30m~o]!ij #O] ~c.\-. ~!ij 11Tofl~ tjJA]~·S:-7} A}i!l~i!. '.iJ.61, 9] 

.. oJIAj 'lr'.!'1- ilf'l1e -'1"1 'il~~ P]~]x] ?lle -j/50o]q_ ,j,j5c;cc •f'if-'iii'l'!l"1 7]-f"

'\!·!!"1 '\ltflHlol "I~~ 7]-V.tll 01Pl. <J;f+'il<c 'il+i'oJIAj£ .2-tllol «iSf;cc *o]q_ 

7-f~£~ 0J9t-Ro] A,HfAli!l'0}~.9 . .£ ufl-'j!- ¾.8.~ A]~o]Al'?!, .fil~!ij *~ ~-!ii o]¾~ 

,<h}ofx] ~-l/%-';}otJ ..!~ ¾~l-'!'11 '1!7',e 'l!-1'-~ 1)'!jo]Pj, \'10<] 1979\1 ~0:Xf'1!-"-<"~ 

~ofl QJvt, 7-J~~. 1rt1.!- ~ ~c £Ai ¾W'~~.:EAl !i!...t!.ofl.Ai ~-2' 61N "aoflAi ~TI-¥:! 151¾ 

!ii "i'~-t-~~ 25¾S-l ~#7} .!i!.TI.~~.:il, 7-J~:s.:.. ~~oil ~~ ~*~.g.. ,E¾ifi'" i.+t:1]¾-'?1°1 

"l11969)oJI "1'11 132'.t- 0 1. -sl-"l '!Joi "1'11 401¾(").Q) 132¾.l'c~)o] 7]~'1'l!<t. o] :'i i' ~ 

t:1] ~ 7i(Columba janthioo Temminck)-2} {I 1fl 1ff 1:1] (Locustella ochotensis pleskei 

Taczanowski) !o~ 2-t-!il ~,']¾!ii Al7} .¥.~~61 'V.~c.\-. 

~ ~T'C· tll 0J~T~ ifiill/)A] {!1loll It}E ~1ofl P)~ "r.8. °JifJ:* oj]~;sJ..:ilA} ~~ 

al\:::: ~-lllH,--l/:S "'Af•f7J ~Sf"l 1/Al•l~<t-

~- .:E-l.},.(l~~ .::r~ 5.1.11.i!l- -R 01 41N!il 7-~_1?_£ i.+T~n. 1993\:! 6~ 23~ -2-i!, 7~ 

19~-21~, 8~ 3,V.-5~01) _1':.A}~ "iJA]i5}'i1.Q.uj, .¥%ft,.~{}, 0JA'J.if}¾"ff' 5,1 ~¾'fl'!ij 

.Ai~l~~ ~· _?:A}l5}j.J., ¾~9t 1fl~-9' ~ ~¥.~ SA}3}',tlt:}. 

'l-8-j}Jc Trap~ 0 1 % ~ 'l'l-"! 'IJ-c<f-'s-. •H 1!1< 'ii-ol "1 ~ ~l 'l! 'l/'11-l<- Af%Sf"l "°'I •I~ 
r+. -~-i'H::::- -&-~ 'jl vJ¥l1-~ o]-§-~ ¥!~4 A}~~°J{- lfJaj8}-o,J ~A}3J.S!it:J. °JA-J, .il}¾"ff" 

2 .Y.¼nJ~. A}-8-~ .¥.~.i!} £,,g±c.j§ 1.l-<?1ol-~ ±A}iS}',t{.O_uj, t!-'i·*~ .¥.¼PJJ!} Tra~

oJ-§-~ jl~ ~ ol-{Hf~-~- "6}:il A}~l.tJ,-=~lt- 1M~.S}~ _,t:J.}-.S}~r+. 
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l'c £AfA1"1<' -\l,1-A),jOJ-aJ~.ss \t'r-%"1-'-1£ .g.tllofl "1>tt- Al"1~.ss -\id!:% 0 1 ¾.\'-~ 

~~-"- ofl%'1'-l, 0 1 A1"1-"l ¾¥Pl'll ~%%*% c,,spf o)-'i'-"11! "l:'. ~t:f. 'c\Al, >1"11£ 

l'c-ll<>l "'~ %1'-%1' i"¾-il-% '-fH)',-'11-0 1 "l-0969)<>1 -"IOI 132¾0 1, 1!'4 'llofl -"I'll 401¾ 

( "r "I 132¾ :'<. 1) )0 1 71 i'\ "1 'll % ~ol 4, ol ~ ,>J '1l 'i'o\l k\ l'c Aj "1 "\I tll~ '1 sJ aJ '1] C,,>ft-

~ 'll t:f. IIfi!\Aj C,,>fA)S>j-"J -l\-%-li--!,-%J" l'c \'l','ojkj 111'~1!~ '1J-% 7)"f•f31Af ~cf. 

l'c '<c-'-l:'i ,...,oi "'* 10¾, 'lf-'-H} 4¾, "** 15.3¾ 01 'l){!"]'ll~"i. <!\'l7)\'I*. -'I'll 
~' ~~Jrl7l¾, {}±~4¾ %~ ~~~Al ~9,l:c\-. 

:'<.-lH}t- C,,>f.<! o)~,>J 7)",o) ~~9, l'c '<,Afoflk\£ %±7} 'll±ofoj 'l){!"]Al \'t'llt:f. 

"'*;c 19791:l ~S:-All'l-"-<"'ll-'lofl "1~ ,i,iis: 'ii.!/- 'J;1 'lli:= £-'-i ¾Vr'l-"'"'"' ;;_,1oJ1 

Ai ~,.T 67ff "aoJIAi 2.5¾~ ~*7} .!LiI5:l'.:d:rr, .::I~ ¾ ~lll½7l9} {J1Q1ff11] % 2¾~ ~ 

'lt¾!>J >J7f ,'Vfsjoj 'll,'ll~'-f. l'c '<,AfoJIAj '1/'(1,;,I t:f%!>J 10¾ % ol'l,- .<i'lt¾.g. 'l!'/1"] 

Al U~r+. ~ 3:;A}oYA-l ~~¥:! tlPt~Sl Afl ~~ qj,¥-~ ~7}7} ~* *olAl 1,.:,~15}~ ¾~ 

o]ofA-J ~ A]~s] {rllo] ~ !.!~~61 ~%~ ~? '.l,ltj-. o]~ ¾ ~.:il.l:1]7} -¥-11¾~ 0]-'f

'1 'U 'll cf 

Streptopelia orienta/is J;l!l:l] ~7] 

Cuculus canoros llj~o] 

llirondo rustio:z .;ijJ tl] 

Piaz pica "1- ~I 

Garrolus glandarius 61 ~l 

Parus mqjor ~ Aff 

Cettia diphone #Ill} 'f)- A) 

Zosterops japonica % '!1- "H 

Carduelis siniai 'H- £- ,i.ll 

Emberiza cioides ~ "l! 

~ :f:A}1]{!- ¾ DJ-¾'ff"E ~{!~A] l\t~.Q.~. 0JAHf" 4¾~oJ ~~£1~9". o]-~ ¾ ¥rJ-1ff 

T 2-) 7~ -¥-~ -!-{- 01 -'f- y_ ~ '.:d .:i!., -¥, t:J-1ff.T 2-J :;: ~ 91 i5} .:il ,e -=i ? 1} i:rl -'f ~ -S- q . .'f. 'a' 1~ T ~ 

~ 7<{~.£ Al~-i- ¾1JE-~- ~ ¾¥-Al~oll.J..l -i--¥-~}JII Ai~l~:i! 'V-2 ~_O_.£_ 'Vi!'l 4 '.ilA] 

\'}, l'c Al"1otl-'-i5' 'lf'it"1 !'kl' >J'il7} 'l!{!,ajoj Cl --'1"1Al"1ol o10J !llol '!-{}.l ~-"-"-
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Order Odonata {!A} cl~ 

Family Libellulidae ~A}cl:ill-

Orthetrurn triongulare melania Selys i:!-~ ~ ;(lcl 

Sympetrum frequen.s Selys .TI~¾~A}cl 

S_vmpetrom irr{uscatum Selys 7;!%~;(lcl 

Family Agrionidae-tl -ll 0<f 2] '4 

Cercion hierog[yphirum (Brauer) %~~~A}2j 

Order Orthoptera n]J~7l~ 

Family Locustidae nJl-'F7].;i!}-

Acn·da cinerea Thunberg ~o}JJ'll 1:lj 

Euprepocnemis shirakii Bolivar *~~nJl!f-11 

Trilophidia velnerata de Haan ~~1:1] nJl1f.7] 

Atrcutomorp!n bedeli Bolivar 11 Ai TnJl !f-7] 

Gonista bicolor de Haan t!ftj-1] 

Family Tettigidae 'i. vi,!¥ 7],4 

Acr}'dium japonicum de Haan 5!.vfl!f-7] 

Family Tettigoniidae 0::)~14-

Gampsocleis sedakm'i obsmra Walker o:J A) 

Family Gryllidae ,'l!f,i!}P],4 

Scapsiedus aspersus Walker ,'l!f-iJ-P] 

Family Blattidae 1:1},'14 

Blattella germanica Linnaeus 1:1},'l 

Family \1antidae ,1,}P},'1.ilt 

Statilia maculata Thunberg A}P},'1 

Order Dennaptera ~ 711 ~ i!ll-'1-

Frunily Psalididae ·'o·i:' 7f ;;--!l ~I'll ell '4 

Anisolabis maritiroo Borelli {l ,J] ~ ~ 

Order llemiptera 111! P] ¾-

Famil) Plataspidae ~1r. ~ AJ,4 

Coptosoma 11ifarium '.\1ontandon ~X-. 1H ~ 
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Coptos001CJ punctissimum Montandon Jf1t~X.ic!~ 

Family Pentatomidae !r.\'!,j,if 

Grophosoma robrolineatum Westwood ¾¾x\'!'11 

Eysarcoris ventra/is WestwOOO uij--§-~X.~~ 

Carbula putoni Jakovlev 7tAl~~.:xll 

Rubiconia intermedia Wolff <>1!7]>c\'!,J 

Dolycoris bacrorom Linnaeus ~i:r?~X.~.:xll 

Menida violacea Motschulsky lr.!i!.4X.~.:x1 

Family Coreidae '121 >c \'! '11 "I 

Homoeocerus dilatatus Horvath ~ ~uff 'B'I &} X. 18 .:xi 

Colpura lativentris Motschulsky ut 'B'I &} X. ~ .:xl1 

Getus rusticus Stal A]~7}A]'B'J~X.~.:xll 

(]etus trigonus Thunberg llj 7fA] '12j Sc \'!-'I 

Riptortus clavatus Thunberg ¼tj-2J,ffo]Oj2j!r.\'!,j 

Family Rhopalidae '§t;,,-'c\'!,j,if 

Liorhyssus hyalinus Fabricius !¥-~{r~X.~.:xJI 

Family Lygaeidae {!x. ~ :il,i.4 

Tropidothorux: h:mseni Jakovlev 0 ff{l . .:xJJf!=j{lX.~.:xll 

Metochus abbreviatus Scott €-tl..!i!-!=IZ!Xic!:ill 

Family Reduviidae ~x.~;xl4 

Sphedanolestes impressicollis Stal Cl-~-¥-~~x~.:x) 

Family Cicadidae l!ff 0 14 

.\1eimuna opalijera Walker 01 off oj 

Platypleura kaempferi Fabricius ~ oj oJ 

Order Lepidoptera 41:11 -&-

Family Zygaenidae 'lf"t'-1 '!} ,if 

Pidoros g/aucopis (Drury) t!uJ'llc"t'-1'!} 

Oialcosia remota (Walker) 'ii t!"1'lf"t4'lr 

Family Limacodidae '1j7]4'lr"I 

Latoia sinica (Moore) %1_.tj..g.¥,,e-J1j7]1+~ 

Family Pyralidae 'll '-1 '!} "I 

Urespita tricolor (Butler) ~Jf!=l~~4~ 
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Onrema noctescens Moore ~f-c}ij-§,~Y-i:y. 

Pa/pita nigropunctalis (Bremer) "'r"'r~tl-2-l ~l..ttg, 

Orlluga oiivacea (Warren) >1Fr1l 'll'--f'll' 
Ecto,nyelois pyrivorella <Matsumura) l:lfl~Y-1:JJ-

Fami\y Hesperiidae ~f'Y- t1l .Jli-

.4erorrKIChus i,uduJs (Menetries) "}2j '!H/-1.-f•J 

lsoteirwn lamprospilus C. et R. Felder ;;,.] ii {!~f-t.l-t1l 

Och/odes subhya/ioo (Bremer et Grey) -f1-2j 'lj-uj 'ii "I \!!<l'--f•l 

Lobocla bi/asdato fBremer et Grey) Sfir~Y-ti) 

Family Papilionidae ~ ~1..p:1] .Jli-

Papilio maclxion Linnaeus {!-~ f-y:1:1] 

Papi Lio xuthus Linnaeus i: f-4 t1) 

Papilio bi<mor Cramer ~ l:l] Y- ti] 

Famil, Pieridae ~ '-l •I "i-

Colias erate (Esper) r..~Y-1:1] 

Artogeia melete (Menetries) e-~t! y-1:11 

Artogeia canidia (Linnaeus) tll~tt!t+tt) 

Artogeia roJX,le Linnaeus Hff4'-,tltft1J 

Family Lycaenidae 1.'-~t.ft1).il}-

Lycaena ph/aoos (Linnaeus) ~.g..-<r¾-¥-~Y.1:1] 

Celastrim argiolus (Linnaeus) ¥,elj!--~Y,t1] 

Lycueides argyronomon (Bergsteriisser) ¥~Lft1J 

Family Nymphalidae •11 'l!L-f•Ji>} 

Neptis sappho (Pallas) 087]~½4-tl] 

.Veptis aiwina (Bremer et Grey) ~Aff~t-ft:1J 

Polygonia c-aureum (Linnaeus) lfl~Y.ttl 

Cyntia cardui (Linnaeus) ~,@;-IJ!1°]4H) 

Familr Satyridae !flif-i+t:11-4 

.\fyrnlesis gotama Moore lj!--7<l'L}-t1] 

}'pthima motschulskyi (Bremer et Grey) ~ ~ t.l-til 

Ypthima amphithea MenetriE's .&:1*~4"1:1] 

Lasiommata deidamia (Eversmann) tt,§ ~ ..:i ~ y-1:1] 
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Family Drepanidat' ~n2-]t.f.Y.~ 

Nordstromia japonica (Moore) -'K½~~.R2-lt.-l-.Y. 

Drepana curoatlda (Borkhausen) llHl! ~n 2-14.Y. 

Family Cyclidiidae -'.l-l! :il 2l '--t'll -"I-

Cyciidia substigrrruia (Hubner) 9d-~.ll2-l4.Y. 

Family Geometridae :<f'--1-'ll--"I-

Dindica virescens (Butler) ZfAlA}\..t.Y. 

Comibaena procumbaria (Pryer) Ji!..!::1~ 0 1-¥-eAtt-l-.Y. 

Candaritis fixseni (Bremer) ,e.r..~~~Att-l-.Y. 

Abrams /ult 1obasalis Warren ~~~7}Al4.Y. 

Abrams lat1fasciata Warren ~~~~~7}A]t-l-.Y. 

Ligdia japonaria Leech 'f!½z]-Aj7f"IY-'ll-

C'ystidia trunron.gulata Wehrli ~tij~A}2-]7}A]t.f.Y. 

Obeidia tigrata (Guenee) X.~'g,~.!j!-~7}AJL}.Y. 

Diaprepesilla flavomarginaria (Bremer) ~X ~~~o]7}A]t-l-.Y. 

AricfrJnn:i melarnria (Linnaeus) ~X.~~7}Al4.Y. 

C7eoro koreana Alphl-raky .Jli!'l7tx]t.f.Y. 

1/ypom.ecis lunifero (Butler) lfl~7}Al4.Y. 

Menophro senilis (Butler) ~ ::r ~ 7}Al4.Y. 

(Jurapteryx nivea Butler '?!X.~~l:cl]7}Al4.Y. 

Family Sphingidae ~ztAJ;i!} 

Agrius cont1olvuli (Linnaeus) ~ZfAl 

Acherontia styx (Westwood) ~~ztAJ 

Psilogramma increta (Walker) -E-~~ZfAl 

C7anis bilineata (Walker) ¾~ZfA] 

Marumba sperchius (Menetries) ~¾~ztA] 

Ampelop/xlga rubiginosa (Bremer et Grey) tii"f-1'!fztA] 

Family Notodontidae ~?4.Y.4 

lnlflgarides dJwma Moore ~.:i12-l~-Y4l1:} 

Cerura menciana (Moore) ~1+1r~.4Yt.+.Y. 

Fentonia ocypete (Bremer) ~t.-l--¥-~"rt-l-.Y. 

Pralera minor Nagano ~~ol2-l4?4.Y. 
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Plnlera sangana Moore llft ~ ~ ~ T 4 tg

Rabta/a cristata (Butler) i'f-}'11',''--l'll

Peridea lativitta (Wileman) Z!~1H;(jjTY.Y

Eguria omata (Oberthur) 4A]>l'r'--l'll-

Family Lymantriidae ~1..py-4 
L_vmantria dispar (Linnaeus) iiM 0 1 Y-tY

Lymantria monacln (Linnaeus) ~~iiffn]l..f-tY

Euproctis similis (Fuessly) :'1~4tY-

Family Arctiidae *YtY-4 
Eilema cribrata (Staudinger) ~'i1H-¥-.!:.l*Y-tR-

Bizone lnmata Walker *,;:,_ ~~t.+.Y-

Miltnchrista striata (Bremer et Grey) ¾~-!i-Y-l!l

Sti,wnatoµhora micans (Bremer et Grey) ~~ 0 l~~~i'g"*l-f-"R

Agrisws fuliginosus Moore 111:Q-0 1~4.Y-

Spilosoma seriatop11nctat.a Motschulsky ¾~*Y-.Y-

Spi/osorm niveum C\ifenetries) .fl.A]] ttl *4-'Y-

Family Ct.enuchidae 0 H 711..}ty-..i!} 

Amata germ;ma (Felder et Felder) X. i'g"off ,1Jt.+.Y-

Family Koctuidae !fft-l-.Y-4 

J\'iphonyx segregata (Butler) OJ 7J '1'1WY-.Y

Abrostola trigemina (Werneburgl 11j 7] ¾~~W4-.Y

Melapia electaria (Bremer) tl--¥-~1H-4-.Y-

Spirama retorta (Clerck) E-l!~t..1-1!} 

Dinumma deponens Walker ~.g.ttlWt.+iy-

Order Colcoptera t!l-1 ~ ell~ 

Family l larpalidae 1t! A]~ ill ..i!l 

Planetes µuncticeps Andrcwes -'r--~ll}o]~ ;,:p~ ..,'fl 

Famil) Brachinidae ~~1l:!,-.,,.l1!ltl\.i!l 

!Jrachinus scotomedes Bates .?i.7.PH~-7}1::1?! ;;,;] ~ ell 

Family Elatcridae .Y-0 Pil. ill4 

.\lelanotus legatus Candeze 1:J.11!-"T'~.Y-o}~cll 

A.gry,pnus binodulus :'vtotschulsky ~~P:-'9-<>P~ l!U 
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Family Coccinellidae ¥-V~~.ilj. 

Epi/acma ,,igintioctomaculata Motschulsky i"28'!1'•J-0 1'/·'sM!<il 

Ptychanaris axyridis Pallas 1¥-- rJ-~ i!ll 
Propy/aea quatuordecimpunctata Linnaeus 1,10}1,t"iJo]Jft:J-~~fl 

Family Rutelidae 'ii"¾"'~ o].il} 

Popillia atrocoerolea Bates ~¾¼~ o] 

Popillia japoniai Newman "R-¾"'~o] 

Anomala albopi/osa Hope ~.:!i-¾"'~ o] 

Phyllopertfa pallidipen.nis Reitter ~X.iQ-¾"'fl 0 1 

Family Cewniidae *1¥-AP,4 

Rhomborrhina japonica Hope ¾o] 

Oxycetooia jucunda Faklennann ¾~ }1-4'-A] 

Family Cerambyddae '8} ~ ±..:.z} 

Aailolepta luxuriosa Bates lllY-lf-¥-~i}:a.±. 

Chreooom:i Jortunei Thomson ~,2-\...fJi!.'it~ '3}~ :1:. 

Family Curculionidae llFf" 0 1 .iit 

Mesalcidodes trifidus (Pascoe) 1:1ff;(}l:l},:Z-o] 

Family Attelabidae jj~"ll cll.i!J. 

Paracycrotrochelus longiceps {Motschulsky) ~:;ij~~i!ll 

Apoderus jekelii Roelofs rl ~~~I 

Family Rhynchophoridae 9J"l:l},2-P].:.z} 

Hyposipa/us gi.gas Fabricius sg- u}T P] 

Family Chrysomelidae ~~ill.i!-1-

Smaragdina nigrifrons Hope ~..g.ttj:KlP}'.?J.~~ 

Argopus clypeatus Baly -9"-i-~ ~ ~ ~ ~ 

Cassida piperota Hope 0 hfAj o] ~ W. lll 

Order Hymenoptera ~ ~ 

Family lchneumonidae 11,1 Al l:!l. ~ 
CallqjopJXJ pepsoides Smith .9JuJ A]~ 

Family Vespidae ~ ~ .i1} 

Vespa mancbrina Smith ~'T~~ 

Vespa crobro Smith ~1!! 
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Family Formicidae 1ffoJ4 

Cbmponotus japonicus Mayr ~! ~~ 1H nl 

Formica fusca japooicu Motschulsky t;-1HnJ 

Family Polistidae -18-~t!.I~ 

Polistes chinensis Fabricius -¥-"IT"lfto]-,a.1}~ 

Polistes jadwigae Dalla Torre %~~-,a.~)ff 

Polistes snelleni Saussure ~-,a.~~ 

Family Eumenidae :o:cl'l!\!!"i 

Eumenes pomiformis Fabricius 0H~i!l~~ 

Orancistrocerus drewseni Saussure ~¥~ {)-~~ 

Anterhynchium Jlaix>margfrr:ztum Smith 1'~~~~ 

Family Sphecidae T~~.ilt 

Ammophila ir{esta Smith LtLtY 

Sceliphron irqlexum Sickmann 'f"2l Y-LtY 

Family Halictidae Ii!: o}}t ~ :ilt 

Halictus aerarius Smith .,._oJ.s 0H~~ 

Order Diptera 42l~ 

Family Culicidae 5!.7].Jl}-

Aedes ( Finlaya) togoi Theobald .£.i!.~.T?_7] 

Family Stratiomyiidae -%- 0H %off 4 

Ptecticus tenebrifer Walker %01%ofl 

Fam ii} Asilidae DI- 2l uj .Jl}-

Cophinopoda chinensis Fabricicus ~ -4 2l uj 

Family Syrphidae }s'g-oJl;,j 

Eristalomyia tenax Linnaeus ~1t,'·ofl 

Family Calliphoridae {J~42l4 

llemipyrellia Jigurriens Wiedemann ~"a-ll1-2l 

Famil} Sarcophagidae 'rl42l.i!I-

Rcn1inia striata Fabricius 0H 7J~Dl-2l 
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1'- <\'ll"l Al~.0_.?_ ~lS\oj -'1-·lMHl·ofl nl~l~ '1'll"l'1! 'll'lf~ -'!¾ 3!olcf. -lfAf¾ 'l! 

A] "I ~I '¼~Hl O l V:\!l c<J '1! 'l! 'll 7] no] c<J y-'1! '1!'ll ¾ * c<] ~ 3!_<c5,. '\l zt .<J uJ' 4 I'! -'I -"] <J 

o] tl'Fi'-1'!:ilf AH'- -Jl-Af•foj -l\-'IJ-%1':-'I 0]%0] 'il>II o]-\'-oJ"l %~'1)-ofl e o;j~.g, \ll¾ 

'!!Ole\. c\'ll ~Af¾:ilf ~A\~:it ~"\ '1l11<>11 si~ 'i'c~.il]- "]"];,.] :ilf,J 1,01 'll<>l'lt 'T V 

cf 

Af'ljoJ AJ"f.<J'll, tlJ17),j±aJ-'l- '(]%OJ Y-.i!, "11-'I 'l!.!/-7\ l'!t.<1°5'- 0)%-\1 %%:'i 

.g, <JAjA].il]- Aj-'JA]:\ .%'\'! 7,!o]q_ ::1cj4 -lfA\711'!¾ A\,!-'] %<\17f \ll<>_o;,_ -'l-'1)-%%"\ 

.ll.§:ol <'!~ '!!"1~ .iil-'\-¾ ll-ofoj -l\-'IJ-%!1-"\ Y~ ,j) Aj-'Jcs] :ilf,J§- "l'lfofojot y!cf. 

~ -tl~9l ~~~.g. r.fl¥--5!- 1117}7} s~ :£-eiRAi Ai~~~¾~.£~ ,q~ ,z.~ol uJ-¥- ~ 

2_£-s. ~291 tl'fl_c;>_.£ A-J~Al~ £.7:f e ~~1t ~~ ?!Q.£ 12"?!t:r. 

<>JA-J"fi""-2 ~-2-91 ;,.J~4 .ff-)+~ ¾ ~~~ ~O:j ¾ ~-'aol~ €- ~~7} ~¾ 3t 01'9, Lt 

~ 1R-'14-QJ {}±.7} CU¾ -:,!oJq_ 

~i·W-~ rll-¥-~ oJ-%-"ljoJ S!J-"8~ ¾"ft-~£~ A}~o] AJ~£1~ :q!-7<:!o] ttJ~~ ~-2- AJQj 

"--" oJ-',;'I} 3'!0JuJ, -ll-¾:'isl {}±ofl s]y! 'l)AJ-!j~) 71'1l"r '{}±7f afl'l)-.<Jy- ~<' AJ'l) 41 

oJJ '?! ~£!.:ii ¾ ±~oJl~ ,P. ~§1-7} ~¾ 3to]tj-_ 

<I'll~-"- ~<>111< 6()oj'l)s] '1)-,S '1!'i'7\ <J7)P.5'.") Hf,.), 5'7], {l:ilfal, 91:ilfaJ, ,ffo], ti 

~. AJ·;?-~ § 7}.fAJ .!fH§-%-%~oj ¾7},Y 3to]oj, ;gA}7]<}~ ~AJ~Q..£ ~~:1}!\18 4-'i 

%~~- ~11£loJ 1fljjl~4"Sj ~~7} ~¾ 510Jtj-_ 
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•l 0J\'! '1-±.-'1 'et•l 7J "i 71 ~ 11 'I! '£- .°. Jj "ii a: 'l/>l\'! 'l/"l'l! 'l1 cff -"-Ai 'l/>l\'! .°. ii''ll ±. 

•l"i-"- -'1-ol -"l"fi!f£.s'. 1s. 5km0il ~l~l•loJ %"1-i!f.°. •fcf, -"li!f." •I'll\'!, 'eli!f." 11*-"' 
%:1.f 'l!""\'!Oil 'll•l:C '£-0 JoJ, 'l/-lif\'! ±.>R>J7f 'll:C 'l/"lel, ~£•J'llcff:: •hi 40m 0 1•1 

Sl -i'-¾.xJ.!i.. £1°"1 9.L~~ kJ~.g. ~~£7} -'l*]-a-t2 91~ .±;t.2.Sl ~ofl ~1*11l}2 9.J.c}. ~ 

Sl ~~ofl::: 110mS] 2.xJ7} 912, ~~ofl::: 30m 'fi'oJE-J *o] 9J.i::Hi~ 5.1.12) .. J..t'l;J.xJ.,i. 

'eti!fOIJ:C 'l/>f\'! 'l/lfeJ'1 'I!""\'! '!!%•1-'1 ~7411> 0 1-1'-:C "il"l1!1269ml0 J 'll.2.oJ %i!f0il:C 

1!*1!(141.8ml 0 J ~1~1•12 'll£oJ "fAii!f 3km ;<J'lJO!J:C <1¼1!1257. 7m, ¾~£•11.2..s'. lit 

ej,<foj 'llcf. !f.~, Af'll"l'i'- -"li!f <} SOQm;<J'!JOIJ:: a:•J.£(a'.Af,J"i<>l 3!.l/'\l)71 'll.2.aj, 

a'.Af,J"i-'1 "f-"Ji!f i,'oj •ff"J•l:C ¾~3!.•JoJJ:C AJ.lj<'<J(60ml 0 J 'll2, Af'lJ,<J,'- %i!f:1.f 'et% 

4if 60Qm,<J '!JOIJ:: AJ 71"1( 'l/lf"t 2, 'l/-!s-¾~ -"., 'l/-"Jnf-§c )71 '!!"1"1 'llcf. 

"I '!I .°. '!,'>}el ¾"1 "1•1oJ , 'll-\/oj -'1 •l"i •l-'l-1180m) '1 AJ-l/-1210m I .s'. 'i'-1"'!! 4' 'll cf. 

•I-¥-:: '1/7.!"1'-ll•I ~~"1"1-i;, %~'!! ,1-i;, ~'1~ ,1-i;, -i;~,i LJI'!! ~"l~'ll-'1 ~¾£ 

-"- 'i'-'<l "1 oJ 'll£i..f, -'l,'.!/-.s<. '!toJJ ltf •I ,1-i;:1.f 01-i;.<1 °J,O. "I oJ ~cf. 

!f.~ 'l/>f\'!i, £~~ 7J"il£e '1!>1"1.2..s<. ',!l,,,J•l~-'l>' off.!/- ¾.il.~ *£-"- '-!lo:'i'->11 

e 'et'i'-¾OiJAi£ ,O.tl<>IJ "r•loJ "f•I. \!,O.tft "ll,,oJ 95¾, "f1!¾oJ 3¾ 1"£•1oJ, '!!;';oJ 

1.-f.!/--'1 •l-',!"i-~"i-"--"I ~it-'l>' -'jaJ7f ~*oJcl( 0J, 19691. 

21 714 

1981\:'!4'-Ei 1990\:! JJ}.x]E-j ~1M~ 7J.g..': 15.lt 0 ]2, :.1cr<?eJ.g. 1,496mm.£. l:JJ_;!_~ JU~ 

'1!oJcH•'1l 5.1.131. >II'!!¾ ~>II-"- oJ¾-'1 .!/-71. JJ~-'1 ~1J.s<. st'l!•I '1-1"'1:: ?,!.°. ~ 

&Jl-}2} i=:}:'.: ;;r;JttJ2j- cl~oJ ~~4 \t!ff ~<ti ;i;J~.': ~\f;t]llJ-4 ~ 01 °J.x}7,J- %~oflA-j ~ 

'-!•I:: "J7i'l.t-'1 %~oJ ltf•I i..f•l'-1:: 'lJaft!'\1£.s<. 1oJ{}-'1 'J~'f/0 1 \It.°. ?,!:if •l¾-'1 

t..W'B'" 1t!£7} ,e- ~o] -lt~oJct. 
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(¾ 0J7]~Jta. 1981-1990) 
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3'AfAl"I ~i':~ ~'i'AJ. ¾.1/-AJ-'f,j 7J'f ~~(¾ 0J7J')ic!, 1985)-&- •12 ~-"'31\'!. ~ 

'i'AJ,j 11'!1.r 7J~ 13.2t. ¾.1/-AJ 14.0t !;!.cf~ :lfz/ l.9t, I.It it<I. !Et!, 7J4''l,' 

zf a\<1¾'1!-tl'J:£ -,,:: ~~-" 1.fof~c)l.l< 5.1. 3) . 

.llc 5.1.3 ¾AIAl"I 'Jl ~i':Al"l,J 7J'f~~ (¾0J7J'\l<l, 1985) 

7J ~(t) 7J4~ ¾'lt'l,' ¾";'(mis) ~t:ffff.£. 
Al "1 

a\ 2 a\ "1 '!I a< Im) 1 .. 1 a\<1 '1l ii: (•) 

;,J "ii sic 23, 7 3. 5 15, I 1,496.0 I. 248. 4 15. 5 2.4 70 

~'i'A) 24. 9 2.0 13,2 1,572.2 I, 085. 2 16.3 1.4 71 

¾J/-AJ 23. 4 5.2 14.0 1,457.2 1,101.0 30,0 2.6 73 

1993\1 611 1 '1!'1-"1 %11 811 30'\! Af0 J 3j:J.2j o)-'f¾Af~ '!-3foJ Af'!IAJ "1 '1!"<! 1km '-I 

-'f,j Al"i-&- <l'\l~.sc ¾Af3f9:icf. 

"i~'\I. "tAIAl'l!.'r., ~{"'l,' 'Jl ii,',l-\!'l,'-&- {-'lj3foJ -, ~~* 'ol3J2 Af'!IAJ'.JE..sc ~ 

t! 'ii •Jzf "/'ii ~<>II <It! "1 {lei•~-&- ,:,,J 3f 9:i cf. 

~- l*I ¾•I 

a. 7J :/) , 1993\1 6-!i I 'I! ~ 1993\1 6-!i 30'1! 

b, ¾Af~.if ' a,'lJ'/-¾¾Af, '1-¼¾Af, ',lt/'i!, .sc•J~7<!¾Af 

B. 2*f 3,Af 

a. 7J :/) , 1993\1 7-!i I'\! ~ 1993\1 71, 30'\! 

b . .:f.J.}1tJ~ : ~,§, t!~~ ~ ~~1}~ .:f.J.f, ~:g.,Z..:f.~,q 

C. 3*f 3,Af 

a. 7J :/) , 1993\1 8-!i I'\! ~ 1993\1 8-!i IO'l) 

b. 3,Af•J.if ' a,'lJ'/-3,3,Af. ~•J'1J'lj¾Af. "i*~~\'!-'f¾Af, "I'\! 'Jl ";AJ 

A}~.£ ~A} 

- 86-



A. ~~"g ~,q 

-'l-ll-'>t ." ~"' ~Ali< .!iS<R!ac ,f,_Af-i'-"l '-Roff .. ~"le 'l!"r-'l ii'ofl cff'1JA7 °1( 1980)~ cff 
t!~-1-.£{1'-i, ~.il:t}of 7J;;tft'8}2 7 ~.¥-'g~- ~~'1..Q..at ~ ~;;tft¾ I}!. ~:tj-~~. ~"g 

4'. '>t~'f!'d4''il -!i'c.¥.. 1141-J c."'i"'ll* '!l.!iS.-l'l!cf. 

B. ~~~,q 

~J.}::t]~~ ,g~~~oJ OJ~t! ::tJ~oJl WJ-t~(Quadrat)~ ~*)'5'}2 Z-M~1tlofl ~t! ~ 

~.£(Dollinance) I}!. ~£.(Sociability) %-&, 7J-it'8}of ~~~~~ ~-fi-llt.~ ... ¾~"SOIi ~7i 

~ ~"'-'l'il.£1!- "t'll.-f'l!cf . .'E~ OOH 2cm 0 J',t~ 'Flif<>il cff"ff •l-'f,f,_AI('!!.£, 7J;,J\'!aJ. 

'ti.£, ~1.x. %)~ 11AJ11}of DBH ~.¥fi ~-!!:1~}9:f.t:.}. t!lf!. -¥-~.£.~ ~.£.~ A}l ~ 

Braun·Blanquet(i964)<>il ~"l 'l!'i!.-f'l!cl( .l1 5. 1. 4). 

r 
• 
1 

2 

3 
4 
5 

1 
2 
3 
4 
5 

7) 

<l'i!.-J .<e~,n ¾~~cf 
±4'oJaJ •!.£!:: cl'i!"l ',!cf 
t:.}9"0Jat 11].£.!::: ~c}. !£!::: c.Jl~~l ±9"6JL-} 
•].£!:: <l'i!"] 'iecf 
c:ft1t!$J c}4'-(1t!, lIJ.£.!::: 1/10 oJllt) !£!::: ll].£. 
71 l/10 · lt4°)cl('i!, 71-'lfl: 'll~) 
llj.£7} 1/4 · 1/2~ 7ft~4'-!::: ~~ 
U).£7} l/2 - 3/4~ 7ft~--j-t QJ~ 
llJ.£7} 3/40]-'g..Q..~ 7'~--j-!::: ~~ 

'i!lii'il-S\-"le ',;! 
~ !f..e ¾"N..Q..J:.. ~~ll}!::: ~ 
~it!. -,L~.£0J..Q...£. ~..ft'O"}!::: ~ 
±,~q, ~it!:. :,}o}§ij5.."g,& o]"f-!::: ~ 
t:ft~e.t¾ oJ~!::: ~ 

.'f.~. 2l i?:<l~ ¾~-i'-,f,_~ •10/ .. foj i?:<l~ %•8¾ •l"l"l'll-"-aJ i?:<l'i!\'!.£¾ 'l'll 

"f'llcf. 

C. "1 'i! ~ ¾~ -i'-¾ 'JI i?:<l'i! \'! .£ 

¾~J'/-,f,_(Jil¾-i'-,f,_, Stratification)!::~ 0 1<8£ l'l~l!:: ¾-"-!ac "f\'!6'l);,fl '1--!i'cxl!:: 
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->J~-'-1 -r= -"'--!- 'l:l¾-'-1 ~!*!Oil a:f•f 1!•1' 0 J'7J¾, 3'.~¾. 'l!"'f¾, 0 f..!.-'f¾, ..!.-'f¾.2. 

!t- 7 :;'~cf. 0 1"1~ ¾-!-1-i'-s.Oil a:f•f -'1->l•H= H.£ 'i!•f~cl. 

~ ¾A)ol,o,f;: e]7]cl±'-Pi'-'!l. 'll-½'!l. A)•J.2.e]LP/·'!l, cll.}l/-1%<1)'!l-'-I 471'1 ->l 

>Iii'<!-& <1..,,..2.~ 21 ¾-!-!•le) ~!.£,&(Coverage, •)2\ 4'2(ml¾ .5'.->li:f•loJ ,i¾-i'-s.~ 

.E~•l'l!c). ii'<!'<!\'!~ ->l~'<!:\'!(Vegetation profile)0Jaf.:J..£ .-)nj ii'"l'-l-'-1 -'1~01 'ii .... 

"I'll -,.a\'-1 "-l .... -'/-(Shooti'l -!-l*lt l..)o\'-1<>1 -'lli 1Jl\\\ii'1 4'"\"\, '1'-'l!"I '!!>II~ 'll•I 

~ 1i!~.£oJct. oJ~~ ii''.!IAJ4 .a1AtAJ ~e ~;tJ~off 1.-}E}\:! 1!-E.-1- Jf~"ll'H::-t:~ ¾% 

.-)cl. tt)a),o,j ~ ¾A)Oj),o,f::: ¾-!-1-i'-s.~ l..)ol'.l ii'"IOil <l•l .E'1!.-)9icf. 

D. 's-><1><1'1!.£ ¾Al 

's-"1"1'1!.£<c !i' l!~ ->l'ltii'"l2\ '1!<"->l'<l-"-* ~lif.-loJ ><1'1!.£0il ttl•I 1171-'-I %-il-(O 

-10 •'s'--il-1~ -i'--li'.-loJ 1,s,000 Scale-'-! ><J'a.£<>1 A)'l:1><1-i'-~ ¾11.2.~ 'l!,;I 1km '!1-!-!0il 

cl•l 's-><]><f'1!.£ Af'l/7]¾<>11 -'-1.-loj 1!-'/1-i'-SJ'!l.2.~ '1-'ll•l'l!cl(.E 5,1.5), 

%-il- 'll 'il A) 'lj 7J ¾ 

I AJ 7)><J 's-"I "'l ~ 0 1 >'I -'-I e>J.-1"-I ?.I-"' ><J "I< 'ii 'l!. 'll"l 
¾ 'll ><J '-1¾><1 'll •1 'l! A)><] % ) 

2 "8'°~AJ ~ !f.,e "'il %~ ~~Al 
3 2-l-4-!f:! ,;l'l><JoJl..) 2\1'-!-!, -ff--!-!><] %2\ 'l!o] •J..!."i 's-

><J 71 'I!~ o<J "l 
4 2*f3'.-!-! ~C],i'<!oJl..) '1!¾3'.><)llif'l,f) -,;-2\ 'l!OJ SJ.;;L"i 

(A) -'1~'1 -,J7) ,t,g. 2J>.f"i.2.~ 'il'll~ 3'.><J 
5 2*f3'.-1! 'l!<l, ¾~CJ ii'<! %2\ '1!0 ] S].;;L"i -'l~-'-1 -,J 

1B) 7) ,.,.,_ 2J>.)3'.-!-! 
6 ;£~Al 21¾ >.t'l:11' !!.~ 'll'l:11'-'-I "'l•l'!l 

~4=-!f:!At,i,JY-1F- - '4~-% - &.1.-Pi'- - ?!-4-¥- % 
7 2;l}ijJ 'll'l!"i~ 2*)'!loJaf -It•!~~ cff..,,.->l~ 

(A) ,o,fl.}ll- - '114'•1'-l-'1- - *'ll'-1-'1- ii'<! % 0 Jie•I 
¾'l!lif. "l 20\:l~ '7)><1 

8 2*l'!l -l!AJ'!] !f.~ "-1'1!->l~ot 7)'71¾ 2*l'!l 
(B) {!~1.f~ - *1:l-1..}Jj!- - 7}A]4-¥- 1:1.Jo}ijJ % oJ,e 

•I 'l,f'l!'!l "l 20-50\:l~ 
9 "-I'll '!l c.}¼~ ~..-A}J:l~ ~~is}~ ~o]~ o}Al~<>I oJ 

~e '9'1!-'f:1. -B{J-4¥. 1t~tiJ4-¥-. ~41f-. ~ 
•I 1..f-'1- ii'<! %-'-I "-I'll '!l . 2 '!I '!l "l 50\:l ~ 

10 .2{!~~ ;t}~~~~j;_A-) .2{!~ \:!¼~ ~~A}j'.jfi" ~~ 
,ale Al Qf 

0 1'"1 "14'"-1. •l'l!-ll-"l"-1"1<•1¾•1-i'- .!E'11 
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E. ~·~~~ 1l! "i-'Ji!J ~1 
~ii°~~~~ ""1'8"}!::: llJ':J~ ~AjA}~£-I- oJ¾ll}i:: 1tJ-:}2.j- \13'J'ir7J~2.j- i'ir'c!_7J 

4-~ ~ ¾11'-tl'it %-& 0 1..S-l! Modeloff ~l! t1Jtd, oW-.!t~A}<>A ~l! t1Jtd %oJ ~c}. ~ Z: 

Afofl-"I 0 1 "i]7f>CI •J'IJSI '.!:ili!- "I-"- >,l!e.~f!l!tf. 

0 ""'l"'f'l!.£ofl Si~ >I-\! 
~A]A}~.£<>11 ~l! ~ .. t! ~i!J~ ~~ ~ 1974\'! ~£~ Anonymous 4-~ A}-§-g-}9:f_c}. 

~AJA}~.£. t!~'i!J. ~".§-tl~ A}o]~ Cramer's ... J=tl:;11?~ 1.!..i;i! ~AJA}~.£9.j- t!~i!J~ ... J 

~7'114'-i:: 0. 563, .!.rA]A}~£9.j- ~~{!~~ ?J-~7'fl4-"E 0. 585, ~~~2.j- ir"i-'J'i!J2.j-~ ?J-~ 

'111-c: 0 666-'I '1!'11~ 1.fEfcff.:;,. 9.ltf. ""'l"'l'l!.£ofl Si~ -'1%1-l~'li:il ,;c-';!-\!,i -'l'~ofl 

Af%~ J114':C: 0 f<ffsJ .lf.~ '!ftfl.lf. 5.1.6). 

.lf. 5. I. 6 t!,e~4 ir~-tl~ tl~7tl'? 

c= 11 "- r!J(T) €: ~ tl 'i!J(TIY) 0. ~ 
I ,?'fA}4" X 510 z:jAJ-4- X 230 
2 X I, 680 X 920 
3 X 2,480 X 940 
4 X 1,490 X 890 
5 X 2,320 X 730 
6 X 6.660 X l, 200 

7 X 6,070 X 570 
8 X 7,000 X 540 
9 X 118,400 X 840 

10 X 11,900 X 1,800 

* t!~'i!J(T) cc %if~ ,?'fA}4- x ,?'fA}'tl=!l 1km t::J ¾lonymous4-

* ir~-'Ji!J(TIY) "%'E"~ ZjA}4- X ZjA}'a~ llclll ts- .¾lonymous4-

;q£c. : '.\lational Census of Vegetation Office of Environment, 

Japan, p. 7 - 36, 1976 

o Mode I <>ii Si ~ :>ii -\, 

-'l l>-'i!-\!'li~ 'I'~ .. f 71 ~ ~foj O I >11711"'1 '!! .lf.'/:! 11odel ¾ofl-"i "I '!! .. f tf .:i!. -';! Z/"1 c: 
\1iami \1odel(Lieth, 1972, 1973)2-} \.klntreal ~odel(Lieth & Box. 1972)~ {!E,1g-}ot A}-§-'C"} 

!a tf. 
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CD Miaai Model 

y = 3,000 1 (1 + e<t.31s-o.119x)) ·······(l) 

Y : Productivity level(g/m2 /yr) 

(~"<lat t"~) 

x : Mean 'VU'lual Temperature ( t) 

e: Natural log base 

I ><f'1!,;.:i <11') 
Y = 3,000( 1 - e(-D.OOOM-tx)) · · (2) 

Y : Productivity Level(g/m2 /yr) 

(~-\)oj ?¾) 

x : Mean Amual Precipitation(mm) 

( ~-iriJ 7J4=-~) 

~ (l), 12) .;JE_,;_ ztzt ~~ "1 ¾<>il"f \;!~ "1-l!c ~~cf. 

(2) Montreal Model 
p = J,OOO(l-e<-o.ooogegs<E-20>) 

P: ~nnual Net Primary Productivity (g/m2 /yr) 

E : Annual Actual Evapotranspiration (mm) 

I '1!'i! -\l>il %".!-\!'!i) 
E~ Yim & Kira(1975, 1976)~ ~¼ A}-@-fi'j-~c.}. 

F. ~OJ:£,'-} 

'l!{!-,& ttl~~ 5!.~ Jg--~--~ ~Jg-ol ~oJ°'1 t:"1\-1- ~~ 9.J.~ ~oJ~ nl4- ¾At>} 

c.}. -!t"lll ~ 0Jofl!::: .A,§Eff~~ -,1-"8..8.±'tl ~t;fl.x},£..J."j ~ 0Jo]~§-o] ~Afl"ll}of ~Ef7'1Sj ~~ 

et!2! <>11'-'i><Jet!<>il 'll•J-& 'i'"i. ~>11'1-"I/.R.±'l! ¾71~-& 11-•ft. •l~-\!~cf . .'E~ t!1 

2-'ll~'ll-& 1'!.tt<J,Jc>ii.+ ~121•1~ .!e.•J~ •l...,_.tt.-12.. ~•17ll-& 'l!'l!<J,I~ Q,]~,& ~cf. 

J<f •l"i ><1'1!>11 <>ii "I ¾Af><l 'll-'I .l/-71 'll 0.'-1:!±-'I -i'-"11 'o'•I %% ~11 ... \'! :i ><] 'll-'I ~ 

Elt/"1 'l!'l!.r.(Ecologlcal stability)-'} oJi!J-'i 'l!.t}'o'•I~ <>ii~~? ~cf. :LaiE.£ l"c 

~,'-fotl--'1 !::: ~A}.xJ~Sj ~ 0J,& ~ff.t-l"ll}of ~ 0JsJ li!.~1J-ER, ~ 0JSj -i-eJt:J-tt~ t!-~A'tl % 

% s;,f .-f"i ~•H >II 'l-"11 .a 'l!-'I 'o' ~ '1! '<!'II . .!e. 0o'-'i •I -'I-.r., '\! •ft Jil-'I 'l!'l! .r. %-& ;g .!e.. 
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¾"I 0-12 i '1! :zffi" "11°,H! 'i'-±. "1•171 "i <'.! -11! 't'l "l'1! 'il•l >11 .!I.;". '1 71 i"I .li-" t/-8-"I 
"'-"I s_A).- -jjAJ0-)9icf. 

¾"l -8- -"'- 0J '1 •HI :: '!t>I •l 0J'1! 'i'-±. s.-\l "i .!f.:: s.',l Oil 'l! "i-"- 'l''l! "1 ~ '!l '<'t! 

"i'il:zf i'I-'§ °'l"Hl'l -'<. 0J 'JI eJ7Jcf±.t.f-'i'-'ii'l -"'. 0J % ¼ 1471 "-1'!1<>1"1 >l-"'.O-f9icf. 

CD ~<>J.9-J ;j:R~ 

>l-"'.:C: .E-"'.(Surface soil)~ -"'.0J'<!\'!Oil 1t):' it)¾-'<.-"- ,'-l;'O-f9ic) . .E-'<.:C: "i.Eofl-'1 

2cm'l -'<.0J-& "i!JiO-f2 10cm ~ 0 111l"-I >!-"'.0-1"1 ",Al >f-"'.71<>1 ';19icf. >ft-"'.\! -"'. 0J~ '\I~ 

"tioflA-{ 29-Z! zl._;t_AJ~~t:~. 0 JO!I ~.kj ~ 0J4-~tfi!J* ~1'8"t7) ~!ff ff,£~ ~1itofl ~ 
of 1051:ofl-'1 72AI'() <'.\s.AJ;,j ,ai--'<.ofl cU! -"'. 0J4'¾'ii-& >il1!•19icl. %<'.!t! -'<. 0J.°. 0.5.., 

>ii-"- "1"1 *•l'll<>I ¼loJ '!l>!I0-1"1 ¾"1'1 "11111"-I .!1.'ll•l9icl. 

@ .... •JgJ -1,,1 J:f'l"I '8 'l! 
~ 0JSI pH~ !c. 0J.2} ¾'ff-42-l t:tJ-1- J:5.5:. ~\l"ll}Ocj 30~{! i!tt,HJ- ... pH meter(Fisher 

230A).5l .!f'l!O-)'ac). -"'. 0JgJ ¾71~\l'li.°. 1051:<>IAi <ls.Al{! 'Iii-& c)AI 6001:'l <>litJlnf 

oflAi VI'() 7J'l! 0-1"1 i {I'll 'It'll .'?..5l .EAi itf '!I c). 

oJ,a-} t!7J;\J~ !c. 0J¾-!!f .:g-1 7J¾otl tt}~~~ !c. 0JSI %:A:.~-tl. 't!"e", a}•~ff~ IS 

CHsaJOSl4.5l 'l'¾itl'!!.2, ~-li.°. Flame photometer(Coleman 51).5l, ~%:if n)7'-il%~ 

Atomic absorption spectrophotometer(IL 251).S:. ~~ir}9j,c}. 

~,'-tAJ~ ¾ 3¾~ 1!~, ~iii" ~..tft~, e]7jC-.}±_l.-),J¥- ~..tff~, 7Jaf;tl(~-:l)oJI t:ftt! !c.0J 

'<!\'!£(Soil profile)• '1!-"'.0-f<Jicl. 

l) ~~~2-1 71~ 

~).}A]~gj ~--~ofl t:H! 7ff~~ .!i!.~ ¾ 1~ zo}g. 47J 3o}7J 33~ 882} 2444,- 300¾ 

47\'!¾ 3%¾.'?.-"- t.f•ll:lcli-'i'-->f 1, .E 5.1.71. •Iii- ¾'l!•l.!1.'1!, !.c\'!"'ll>l"f:zf 'JI Afi:zt 

%SI I\:!~ ~ .. ). -'tl-~tl-~4-(-i'7}A]1 .. }¥·, Ji~'-+-¥-. .!i!_C]~i...J.-¥-. A}~~JJJt..f-¥- %), ~~ 

4-(it~. CJ7lt:}±i.f,Jjl %), \cj-~~~4=-(A}llJ..2..2]. ttlf~1-l¥-, 11:..2..2]1..pf %), 8ft~~"i-( 7J 

~7Jo] %) %~£ L-}fof ii 4=- 9.l,c}. 
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7J"]7f 'i:!'l!'l! of'!i"JOj~ lal-~.Q.!;'_-"J Oj;ff7f D.S 5.4, -"Jojl..j .. 5.5, '!/£ 5.4, ~€'oJ 

¾ 4. 4, .:J.'!/. Si"]¾, i1fcff %0 1 -¥-'IJ-Of~L-0, .:J. 7'-'il* '!/£, ~Oj;l, 711'!/£, ¾•I•! 

ol, J.-lot1...Hi. ~2,1.cl~~. ~-tl1..1-i- ~ 60¼6A ~t"}.:i!. 9,lt:}(,'-}~ 1~5, .:1~ 5.1.14). 71 
"i<'.!'l!of'!l"i l',-0]. ',/"\ ',;!'f!of~ ~'l!.5'. .'i'.'l/.Q.;,_ Ll'-l-'i'- "'1>171 3700.2 '!Ix. -o'.'i'.312 

9.J.-& ~it!: o}t.J4, 0 ).2.Joff.£ 4*off ~¥- {t~·&-}2 9J.t:H.::l~ 5.1.15 E.lj!-~ ~~). 2%ofl 

c: ',!cl7\ llBll 7ct1 'l!x.£ -¥-'l\-.12, of:;;,."f-¼~ ',!cj7f OOH 2~3c• '-I'-\, ... 0 ) 6", -'J~I-&, 
80I< '!1.5'.-"- ~'l!-.~•t .2.e]'-l.!/-, ±Al'-l-'i'-'-1 ~-',l-o'.'i'.-012 ~c\. 'l!-'1--¼..-, ~'-l-'1-, Af'l/ 

.2.•l'-l-'1- -'g-oj -¥-'l!-Of'l!.Q.nj, &<"-¾oJJc: OJ,17\ D.S 4.4-"- ~'IJ3f'l!cl. 

'E\!. -"I~ <l 30m "]'lloJJc: 'l!-'1- 'll."1'1 ±'1"1(9; 15X15o '-1'-\)7\ ~c:•l. 0 ]'i!-O\I~ 

.-il,fl:1]7} ~~a-tot. -¥-fi". 2_<!'.~oJ .:i!_n}eJ %~ 4=-~ ~ "8'""1~a01 ~~<f}~.:i!.. ±"~Al 

"1''11.of~ 'l!-'l-11'-\ all"tt.f.!/-, -\!.2.2]1..j-!j!-. of"i'-l-'1- %0 ] -o'.'i'.-.\2 ~'lie\. 7JAJ7\ '1!-'<!<>11 

~~ ¾.Q...£. -W,ll}!::: ~QJ.£ 'tl-11-~ ll7ff;,;J!::: oH;goJ D.S 3.2.£ ~{1-6'}2 t1J4'-e)~ Q:j~f!::: 

2.2. 'i'--l!& I.I, «; 2.1 i..l'-1-"- -¥-'ll-.12 ~cl . .::12J2 %, 0!'sl0 l'llw. Si"]<t, 'l/'i'->i 

%'1 ¾oJ -o'.¥.-.12 ~'l!.Q.nj, .5'.-"-'1!-& a:f•I -'r'1!<>1~ 1"1"1(27'-n\~)71 '!!"!~ ~cf. 

'!l.lif,J:: Oj,ff71 D.S. 5.5£ ~'ll-.l'l!2. •J,i.e] 2.1, 0 i%¾ I.• <-ff'-\"- '()"fAf&, "11•1¥ 

%~ ¾o] LfE}~c}. 

x'1! -'f~~<>l '1lx<tl•R. "1'11'-l-'i'-, "i<>l'-Ht. ,,p.J,;.'l!. ""i'lH• %0 1 -o'.'i'.-.fc:<t "',-OJ. 

{!lf[Jl, ~4=-4.V-, ½I %oJ 1-{11l}2. 9lof ~~~it! ~~ ~~~ ~~-& .!i!_oJ.2 9.l,c} . .£.5:. 

~~'E ~±.,& ~Jil-,al.~ 9l~.Q..uf, ¾A}#.£ ~¥- ~~,~ot ')l~t:} . .ff,A}LJ--,¥- ~~ITi!-AJ 

~"!of:: aj1Jc\±'-l.!/-71 "'1•1"1<>! ~'lie\. 0 1'-loJJ '!!"1'11 1"1"1 "1''11.<>ll.5'. nJ~. x.'l•J•I 

;,, DJL•J•f!f %211\'!-',l.<1 »J;,f ',! Af&;,f -'Jffo] -o'.'i'.-012 ~cf. '!/-"Inf-&;,_ '1\'1J-OI 

!::: :£.£~ tq-c} <itZ}~ ofllJoJ oJ~o:J~ 9.l,~r:l oJ*ofl~ 1..Jo}~, A}ll~. ~~AH, oR-~
¾. *7fAJ1..j.!/-, £"11•J2•J. JJfnH]nJ-1'-, Oj,fl, 'l)>g 0 J. •f,i.a]. ,ff¾% 20"l¾'1 x'1!-'l 

-.:ii- 7_f~1ol, ~~t 2o}e]. ~¾o}~J. ~i~. ~WJ-%-A}l..-], ~7toJ~. ~;;.;J*I. 7Jufl-¥ 

%~ 111~~ .. ol ~£-t}:.1 'U':Jit:}. 
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E 5.1.7 ¾Al~l"!-'-1 "'111--',1 tr'!.' 

Class of tracheophyta Ord. Fam. Gen. Sp. \ar. For. 

Equeset i neae 1 1 1 1 
Filicineae 1 4 5 4 1 
Gymnospermae 

Coni ferophytae 2 4 7 9 
,\ngiospermae 

\1onocotyledoneae 6 14 59 45 12 
Dicotyledoneae 23 65 172 241 34 3 

33 88 244 300 47 3 
Total 

350 

lt]A}~~¾ ~;r;t~~~~ ¾ lP} 594;- l21t'!¾ 45¾ oJ9:1_2, ~;r;}~6.]~~ ,! 652} 1724;-

34~¾ 3~¾, 241¾.2..£ o]ifSj 4f¾ 'C}OJ.£ ;r;J-y::: 1r}-;1.}~~•01 1, 19, ~,'l+~~~OJ 

1.44.£. ztz.j- {!-~£1~ct. 2C].2 ~ ;r;J~E-1 °J*l~~li!4'(Pte-Q ~ 25XB/.\, .\: ~i-1-6.J~¾ 

"?, B: 0J?;J~¥¾4)!:: 0.38..£ {!-~!&lo] lt't!:£ ~~] 1.42.J 27.1~61] tifl1{~"E"r:iJ oJ!:: ~ 

;r;JQ:J2-l ~AJ~.¥.7} 6.];(ff~ %.2...£. cfl-¥,~ IE}~£1of ;r;}~~oJ 7i2-l ~2. ~"B"J 6J*l6.J~Sf 

~ ::t: off 11 <tr t!" ~ .Q...£. .!i!.. 6H! ct. 

~.Jt!. ~'ff"!tl =t!4;:,6.J¥Sj 4j- 4¾oJJA~2.J ~~~~J(o]·~. 1978)~ .!i!..\J!(.::!.'l:l 5.1.16) A} 

'dAJ-,2-~ 7}~ 7}7,1}oj ~!:: 4r-~ ~~~-9']!:: ~t+-¥-2-J-Si 5:.i:iJ~~L}-'¥-~(Castanopsis) o]9;1_ 

..2..ol, c:}%~ *}t .. .f.¥·4E-J £urya4j-(c1"9"4) o]9;1.tl !E°l! oj~ ~r:ff.£. ~,,q;,.]~2-J 4;-¾t:f<>J 

£.;r;J"f(ila~«ll'.flilt a!:: ~~¾~4 / ~~~"'r)!:: 1.36 oJ9;1..Q..of, 0J::l:J6.]~~ 1.0, 

l..}x}~~ 1.0, ll]A}~~ 1.38.£. 1!¾~o-J 7}:g ~~ 4r¾c}OJ.£~ .!i!.'{! ~-~ lJJA}~~oJ 

':d,c}_ ~;.txJQ:joJ!kj 1}:g ,Uo] ¾t!15"}~ '#~~ .g.eJx]'?(Warmth Index, WI) ~~it:i~l~ ~ 

S:.15"}~ _1i1__1B( iii:] 5.1.17), WI 1ost·Month7} ~.¥E.l ~(!-~{!o] ~;i..'llc} . 

.1;J~~.2..£.~ A~t;ft't!~ ~il 36 • 7-l}Al ~_¥-e-}._2, %8f'{!:..Q..£.~ ~-'l 37. 7,l}A] ~AJ-t}A]'i!° 

t.Jl-it~~ ~~tJ}A] U~c}. f-£ \:l-'!ff1!(~c}\;J-£, 1~\:1-£, ~AJ~.£ 'M-¥-)'MLHE.J ~~] 

36 • ~~J7t ~~~~J.!c. .::t:_A}~9;lc}. oj~ .::t:_A}x]Q:jolJA~ -H-~~o] ~.kQ15"}7-I! ~.£15"}~ ~.2l

qJt1~1J-~15"t~ {1°Jct. 
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e: ;t}-t-}-i'-21- -%~t-Pf·4r f: ~f Lf-4'-:,j- fury,J; 
g: *J1.-+-¥-2l- Castanopsis1, 
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-e', ¾Af-'l"I~ it>ll9~= * <II \!,",cl, "r ¾'l:l"i"'!lc!<>ll <lf~cH~. 1968). cJ>II 

.£ Aja;!~ '1!-i'±7JAI <>li'!JAl'tl 'll-'t•I 'ljcfl:: •!'I! 40m 0i•f-'I -,'¾Al.£ sjoJ !l).Q.oj, \') 

21 >\..,<>I 110.21 2"17\ 'll:C -.I'll 7'\,<jcl.s'.J.\ -i''a-"1<>li:C ~½. A\•J~•1 %0 1 4-A\1'1 "i!

~~ £ 5.1.8~ {t~ JE.~¾ "ti"~ ¾~lf·2 ~Al ~..Q..4 ~~i.t-¥-. ~~Y-1¥-, At-lll..-J-V- Jg-

01 ¾A\1'! ~.Q..5'. -"-of ¾'ll1''!lcft2j lit'll-&- '-l•f'-1.:i!. !l)cf . .:taJ'-f 1!,ft ¾Afofl •H! '!:121 

ojaj~ 'J .. ?'!loJ 1i'l!of'll"1 'J.\ ¾Al-'1"1 'l!"lofl 'lie>! it<!-& a;!'l!.-l"i ~'),!2, -1i'c¥.¾.£ 

'!l .!/- "i"¾\'! -ei}~sj oJ !ti ;a,ci "<"'I. -l,-l:! ( 'l!'l,'"i" "! Al -l,-l:! )<>ii ¾7l Al '-I.!/-, 7\J.I '-1-'i'-, -f-") 

'-1.!/-. ~l"l'-1-'i'- %01 "!A!sj'll-£ ~ojc\. AJ,,._-'8 -11-Al\'!<>li:C Al"'-i!ll"l'-l.!/-7f DBH 5~&m, 

4'2 6m 1,'.ff~.£ ~-¥- 4~ll}2 ~,&. ,!- c}~ A]Q!joff-e, 7fSl ~ii-614 A}"'J..2..cJ'iJ 01 ~kffts} 

'!I cf. 

%'1'-1-'i'-
-f-"l '-l-'i'
.,t-11 ?!:~4,¥
.5'. uJ ?! 'll'-1.!/-

.. '-1-'i'-' 11 "1 '-l-'i'-' "l '-l-'i'-
1, 7\ Al '-f-'i'-. 7fAl'-I.!/-, ¾7lAl'-f-'i'
¾-Of'-l-'i'-. ¾Af~'-1.!/-, C\'!J-%'-f.!/-
'!/'-1.!/-, JJf o\~I "'f '-1-'i'-, '(l•J'-1.1/-. 'l,''l,''-l.1/-, Af,l '-I.!/-, 
ew71•1'-l-'i'-. el.-f-'i'- .ie 

Sampling site :C IO"i!-<>ll cft•l "I ~Af !J 'laJ •J'/l ( 2-M'll ) <>ii n:f ef "11!-it'll -& 1/c-lt•f .:i!., 

'Ii~;,/ ¾¾-'8<>1 21'1 ~{';"!'!.£ii- 'l-'ll•l1:tc1< .:!.'!l 5.1.14 ~¾). 4-'!l.£9.\- i!':.£:C 
Braun-Blanquet0964)ofl tt}C} 1~5, r. +SJ %if-..Q...5:. ,7-~tlof ll!"lc!-!tc}. oJ~{{oJ '6-}of ~ 

'I! 1'! "I ~it'll ( .le 5. I. 9) ~ cf%;,/ .yoJ -i''I! sj 'll cf. 

- ~"I ital 
- 'l,'~'!l 

- ~~w'fl 
Af'lf~•l'!l, ll"'!l, cf'-f.1/-'!l, •l7Jcf;;J, '!1'-1-'i'-'!l 
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lE. 5.1.9 .¾.A • .XJ Q!j.tj ff, ,q~..2.eJ, ,;q, e]7]c},±.1..}Jj!- ~et.ti .,.,..,.,. 
S..del Nurober 2 3 • s ' 1 • ' 10 
Releve Nu• ber 3 ' s ' 2 1 • ' 10 it 
Altitude\ •) 20 60 60 60 '° '° 60 ro "' 30 
Slope azp,r.t "" SEZ4 Nf.54 ' ""'° NF.12 S',/48 ' NEIO S>'30 
Slope deg"'e ( ) IS )3 30 24 20 " ' 20 12 23 ~ 
Flot an,a1 • 2) 22S 100 100 )00 225 225 225 225 100 100 
Height of tree - I lay~r( •) IS 10 10 10 12 1, IS IS 13 
Coverar,e ot tn,e - r lay,,r(t) 10 60 so 10 " '° ., 

" 60 ~ 
Height of tree - II !ayer( •) 1 ' s 1 1 ' • • 1 ' Coverage of tree - I! laycr(l) so so 90 ., 10 60 35 so '° 40 
Heii:,ht of ~hrub l1yer(11l LS 2 LS 1.1 2 2 1.5 u 1.1 2 * Coverlll!e of shrub layer\l:) 30 ro 10 '° 55 10 so 30 40 10 
l!e1ght of herb layer\ •) o., o., o., 0.6 o., o., o., o., 0.1 o., 
Covera,:it of herb laycr(X) 30 '° 10 40 30 '° 

., IS so 30 
Nu11ber of Spec1<0s " 22 10 " II 26 25 31 25 21 

S"ila:< chu,a • I.I • • 2.1 9 "-~a\tt~'?l-
£ur).(I J0f'O']IO? I.I s.s ).) 2.2 3.3 3.3 • • 8 .. \~e-1,1\l--¥-, 
r1,.,·1diur, oq,« / •null v~r. lat •u.s,::11/u• I,) • • 1 2,;.}~I 
C\mrc,,s semi I 1 • 2.2 • • • • 1 ¼·~Lr~-

~ 

,l/11•,s JU""'110'.l , .. 3.3 s.s I.I I.. ' .'Ulq-¥-, 
StN01:10"•b-u ,nr,1.m • 3.3 • I.. s ~q.l)-"l'-
/IJ,orlodmrlroo ...,.,..,.om11a,,,• var. ror!I ''""• 3.3 • 2.Z 2.2 ' ~!-i~~i~• 
I'm•~~ r,g,<i, 3.3 ,., 2 ~l1lcl-::C.i..\-?-
t,-..,,~1,n,·/ la /11• Ill 3.3 I ,1 
s1,ru~ JOf''"".,." I.I I.I • ~ 4 !I:l~lH'· 

p,,,,,, dcns,t:,ro 3.3 '·' 5. S 5.5 s ~" S,-.J,or,:,,pn c·.'f•,1,f,r I. • 2.2 I.I ' ,1 /j,,<j 

F:••!o ._,dv,ro,.ma • I. • ' *'\-'Ill.'? 
FJn,s ,ennccfi,,a 2.?. • 2.2 I.) 5 ·,'.:i.\·'i'· 
01•i ,sn,.n•1s w,, 'u 1,.,, : /al c,,< 3.3 I. • 4?-&-.vn 
C.,r,.,: sideros: •cla I.) ' q.<1-$. 

C<1r...-c /Juu / ,s • • 2.1 4 -:t7H· 
5}"~/ocos pan cu/<1rn • • • 3 ':h.t!"I 
Qutrcus af!rltc 0 • 3 ,ghf~ 
Qn.-rcus a I , ''"" 2.2 • l \I V\..f-?-
C,,e,.cus ll~.,,,, ,,·s,<>.> • • I. • 5 .. J*~\\.}-V,. 
Lespe,Je;.n bi<:0/or • • 5 "fa) 
/ndi,:afnv. l!,-, lo,.,, i • • • • 5 ".J"U]I!)~\ 
Lw,mcl,"1 be: ·,;,rm:1,""' • 4 :,\"l*o~ 

~ 

/'/1\//•>~la<;/NS l,aml,,.,o,</P,> 3.3 u 2 ~Jt:f 
/'lrerur,o 1/~m•••r(!O»<'! • •l.3 2 " " ,lrt""''"" r•r• •<'•'f<S' ,.,r. 01 ,.•,110/ ,s 2.2 I.. 2 •. 
Co..,., I•, •1••s var ol ,.~nr!<1r/r,,.s 3.7. I \t .. 1,u, 

~ 

~~-- ---
Ow.;c,w~ OOtotas • 
~Sf'('./0<'(1 a.t~r• ,Ji.HC::'I ! • I.I "' Palen/ ii Jll r,,,.,,,.,,ll,,., 4 ¾-1!-Jtl~I 
/s000/, jo,-,,.,n,s • • ' 'Hl".:,.lr· 
,llrQc/y/<Xfes ,<1P<><::CU • ' "J-of* • Er,r;Hon oc:,na<1..,,s,s • • 3 ',r;,. 
L~sp,-,.ie;xi. C\; 1<1001rv, • • 3 "" ,_ 
Ca!locarra Ja,,.,.,,ca • • 3 ~•f.:I 2 2 • J WJi/,¥. s,..,,/a,;os chim,,isis for. p, lo.<n • I.I /'oede:·,a so:,11.,t,,,is • J .-..r~ilf!/-
i/ral 'll e/a/a 2. 2 J '1S.~ 
I'arlhenoc,s=< !r1cusp1<izla • :: .,H!•I-~ 

2.2 
$anp,iSllrba of/1c1TK1l1s • 2 <J•Jo)",/* 
r,t,s 1hunbc,·1:oi v.ar. • 2 s.ol4' s,m,citll 
Chr;.s-a1tth_,., Zt1•ad1Jo1, 2 *•l.'ltd,¥, 
l'iolll 111<11>iT/,ir1co • • 2 ~J..'-~.' ..... 

~ .. , .. 1 !,.' 
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• 2 't!f 
),,..,,g,a ~-o.,clu/ol,a • • 2 j!.f-•17) 
I', I is I i,,,u,;,s,:, • • 2 "lo-!4-
,1(/,vru,,tl,es _iap01'1CC • • 2 .tl~i-
Cllr\11'\J'I I 11<,.,ri :,:1....-:i,I, I 1 var. /al ilol~•• • 1.1 2 :pJ~ 
o,.,,,,u ;a,.,..,<l<I • ~ 2wl 
(,.,,;cu/•1'· Ir, /<>[,IL~ • • L <!<Jo\~'t 
,1,,,,.,/,>A<I! l,r,,,,,,,·,fw,culala var. ,..,,er oriwl la • 2 ,1u-i1t-
l',<11v,,k.,,1 i;,-,,,-/,//n,,,. • • 2 .Ht;i] 

[>.,>h'<' r<I •~•""'~'"I<~• • 2 'i!t-ut 
1,,\,/,,.< C"•01"c•,;i(<ll1m· • • 2 .<J-•J ,1 
/a,d•i.,,,,u dwv,.~1111/0, • 2 ~"J71 
f'i,v1,;dn,·,:u <-.<·~•11/..,,tu I, I 2 *I~ 
ki.•,· ~C<'<!~,- • 2 >J~l r,~.,,,, /Cl/,>l!i('.tl I i-¥-'Ct 
/,1,.._b•,~•lrw, .. ,,.,.ow,/u/UJO • I .. ._; 'J~I 
,/r/,:Oo<S•O ){'l;')<<IIX1 ·~~1:t-~ 
/l,,,·1a ·,m,11~•s uju]-? 
S, wri,: nd1,,.,l,.,s • I ❖~]ti 
[ . . ,,;,,,,,. ~,,- i,.,·,n,io I oj,]l)--:] 

klo,:; i,nJu;(ll/0 • I 71.,t,\\~ 
s,~.11r,- .. ~,,,, s,i,,,.,c:u, • ,c,1 ir"I 
ka<u ,,.<11if/ora • '.l~Hr 
Ca<to,,..,,., .-,_,..,,,,a I 'lb-\--'} 
Rt.t.< c1unens,s • I ,,..,.~ 
Sµ,mn:h,es sinensis I lfll\!.!:. 
l~ll-,S p;,r1•1fo/,11S .. J-'<l"',Pl 
,1;;,""'"'TJU<!'a ed./:""orlhi I var. 1r,sper1r1 • ,, .. 
c ..... 1,,r;, co.mw,,s • I ~!!".'¾ 
su,pJ,y,w bt/11(1/d-r I 2.lj,.'-)-V-
f'/aiv.;,;r',!Q. stral,ilace,::, • \ 'i-11\Y,J} 
Solui,10 virtc-ouroo var. asial ioo tu]~ •] 
Oxal,s cornicu/ala • l ~ 0 1 "It 
Care-< o,l,a1<,-.artinato. • I rJcM~ 
Sau.s$Ur«I &rnci I iJ· • I ..;-t,?,J 
lwd .. n• obrn~, /<>lo I >-J:>J" 
Ar,sac.a aaw•CflS<! v~r. :;errotu• • I t!V-'l! 
£1100-.-< sod'la l in<l'I ~ ;s • l J.\\.}-!f-
Cory/us ~te-rop/rylla var. t161nbert ii • l 7IV\.f-¥-
Q,1..-rais IKmtol ica 1 11,.tq~ 
T""'-"troe.,,o jaf>0t>1ca • I ~I]lfJ"'-)-¥-
C/"o;,#a..c;paris ol,/1.!S(l • ~'!f 
Tl•1fa cnenralis • 

I "" ,;rr,.,..is,a src!oi,ifer-c, • l '(j~~.2.)~-t;-
~n~!io:, s:it<'S \ ~.1:~J-~ 
Scute//a.-ia 1nd,ca • 1 T-¥-~ 
c .... ,p,-ia Jap001ca • 1 1h-fo¥-
Celasln<.< crb,culalu.s • I .%. '!!"'-.I. i: 
/J1osccrea 10).oro • ..!c.!;!.~O!-
flursde1"11a loat"1ltOSC • I \f..!c.~¾.¼ 
F)iod,;,dp~1.ron AIICt"Ollll la I.,. • I '!Jl!'ittl 
/-.cer,s d.:ntala • l ifij}~ 
/11sca11/11US s,n<'!flS"is var. p,r(ffl-oscen< ... I ,,, 
Tr,plerrsiua r.,gelii • 1 D]~½l--f,¥. 
Carp111,.s coreana • i ~AY~ 
Ce-lt,s s,n,ms,s • I "J'-)'"'" 
z.,.,,11,h>'lu,a sd111,, fol ,u11 • ' >-\.->.,\ '? 
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~\'!. ~ ¾Af;<]Oj'l) 'bf ... \'! 'il<R<>II <R•l 0 ] %11981).". "liti!:"lofl cR•l Af'li'.2.eJ¾ 

i:JAl, ff~;J.xl, e]7J~c}±t.K!-~~Al, A}WJ.2.eJ-ir~~~Al, o}7J}AJ4.!j!-¾~.xJ. o}JJf,A,] 

'-Pi'--Af'li'.2.eJ¾,l"I. .2.%1..f.!/-¾'1"1. <li..f.!/-¾'1"1. 1"lir"l % ¾ 978-'J Type.2..;;. ,'-;\', 

"19:!.~<i -i'-;\': •J"l .". 'I'_;;_ 'o''l!<>II -'I~ ~ 0 19:!.cf. l!c ¾Af<>il-"l~ ¾¾-'82f 'o''l!<>I -'l•l 

"1 'i,ii,"1-i, ,'-;\;•f 9:!_2, ¾Af;<J Of !f. ~ 'bf ... \'! ~>II 7f of \c! 'bf ... \'! 'ii <l<>il "}~5'j 9:!.7J UI] ,,C 

ofl .2.%1 .. tJi'-~~AJ, e]7]~c}±4Ji!-£.;JAJ %~ 1-}E}l.,rAJ ~."i!. SJ.cl •ei4 ~~~~off 4{ 

TI-'! *f0 I 7f ~-& ~- 'ir½¾ ,I ;,J, Af 'li' .2. eJ ¾,I ;<I, clli..f.!/-¾,l;<I, 1;<] ir"l % <1>11 aj _2__;;_ 

-ff-Af~ ~'J'-i, .!;!_9:!.Cf. 

(1) 1;<J ir"l 

~ ¾'f "i Of-'! 1"1 c: 3:711 ~ 'li2f ~cJ I ii-% Ji;,!)_;;_ -i'-;\;'t! cf. '8-% Ji;<]~ 'bf_.."} .a!. 

%4f 250ll-'J -'!Af\'! .lf.2 40., ~Af 10 • 'l) ;<JOf<>II ~.2.t>j ¾Af;<JOj ~>IJ<>II 'lJ"i 'il-'l'-'l!af 

110~30m2 I ;';;.io•f 2 ~cf. .:1aJ2 TI-l!<>II 'll"l<>il~ ... 'li( "l~'o'<>l-'l 'l!¾'ll )0 1 40,000.2 OJ 

-'l!5'JoJ ~cf. 

'I'~ 71'(!;,J_;;_-'l 1018'!! "i'li'"i-£\'!-'l 'bf-'1•1-& -11--'l'!- 500m "i'!i-'l .lf.2 30m "i'!i2f ii, 

•J.io ~ 350m "l'li-'l £2 10. "l'!i. 'bf .. l'!ot ~*I~ sr•J.io<>11-'! %41= 900m "i'li<>II 
~~ %OJ >J'll"1oJ ~.2.i..f .:,_ ;\;£'1! aj .". lil"]Ucf(.lf. 5.1.10, .:i~ 5.1.15) . 

.lf. 5.1.10 ¾Af;<J OJ-'J "l~sr"/-'J ;\!:£~'!,' 

~~~ ~..¥.~~(km2) ~.¥.t:i](S16) 

*~ I. 5675 26.17 
*~ - -"-l~..2.e) 1. 5-475 25.83 
-ll-½ - 'o'~ti'll 4" 0.2100 3. 51 * -A}A~l1)4'.!j!- 0.05 0.83 

.g1 ... J.li!·ll 0,0025 0.04 
aJ7Jcf±t.f-'i'- 0.025 0.41 
<1 i..f-'i'-l'lt<l ) 0.075 I. 25 

1"1 I Ji"] I 0,0675 I. 12 
'o'~ti'll 4''1 0.0275 0.40 

.,,. 'bf 0.0025 0.04 
,e(Rice paddy) 0. 6175 10. 31 
1{(Field area) 0.3400 5.67 

AJ 7f;<J 'Jl '-f;<J 0.1350 2. 25 
"T' Of I. 3225 22.08 

711 5.99 99.91 
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0 1 ~"liic"l,'!, 'll~"l "l~<>IJ.J • 4' 'llc: 'l/~. ,t'l/~. 'It. tti. ~~ %0 1 -li:.!c•lnl 
0 1.21<>1 }!{]~. ~ . .:1'!!, "/4'-71•1 %, ¾¾'8,'!, Of 60"i¾<>I ,;!l!t:I. 0 1~.!l.0 1 "1al'1! 
~'Ito! I*I~ !~~ "1~~0 1 ~'ll~I:;,. t:f.g.~ 'l!-5f'll-'l 4'.!;f, 2.!;f.<J ¾~ '11'.!"lc: 

~ol2f'll-'l ~71'1!:>I~ ~Zill 4'£ 'llt:I. 

(2) '11.,'l!'ll '?'!l 

¾'1"1"1-'l .,._'1!:<>I •l'il•le 'l'i'-'ll \-!Al'I! = o-so.oi '!!*I '1/.,'l!'ll4'-& •1•!•1~ 
-i,,itol 'll~oj .:1 '1.!-"!,'!, 0. 02751<112 0 lt:l(.l!. 5.1.11 ). ¾-'-1"1 "I '11 'ltlii-'1.! ~>11"1 "I "le ¼ 

2~¾-'l '1/Jl-'l!'ll4'71 'll 'll~oj, .:1¾ -i,-tlol-'1 c: 19¾, ¾Al;<lof-'I 11 ¾~~ ¾Al"l 'llt:I . 

.:1 i!J '-I '1! ,'-± TI 1! of 'll "l 'JI oUI oll 'll "I <>le 0 1 ~ '1/.ll-'l!'ll 'l"'!l 0 1 ¾"l'-1-'i'- '1!"1 -'I *"l'-1 

'i' !l •l*•loJ if71All.f-'i'-. -'-l""<il•l'-1.1/-. %~'-I.!/-, st•l•Jl.f.1/-, ¾•1711.f-'i'- % ¼ 6¾0 1 

-l,',.!c•l:;i. 'll'llt:I . .:ii!jl.f 0 li!Jl! ',/~¾0 1 Al'd"l,'- ~'l! 0 11..J•I 4'-'l!"l"l(¾Al;<l"l'-llof! 

-'!£ tr"l'!!•R~c: ,,;,a•l"l u:;,. **of! -l!•l•I 'll'llt:I. u:f•l-'I 71"1 TI1!<>1 u:f~ '11.ll-'I! 
'll 4'¾-'l •l •ff 'll £::: :>I -'I ii t:I:;,. & oJ '11 t:I. 

0 1~ ~14r~~ ~-91~ Z.!-~~ ~HJ: ~*J, .!itlll t1J¾'fl2} ~cu~~ ~~-& ~l! ff2} 

Al'!,' .2. •l '-1-'i'-'!l-'l <!'1!:-91 "l •ft "Ille~ .';!.oj '11 t:I. u:f•l-'I TI 1! <>11 'll "l <>lie ',/.i,'l!'ll 4"'!! 0 1 

:>I -'I '-I •I '-1"1 ?J'l!t:I. TI 1! of ~ •l •I ::: :>1-'l ii-& ~~~ .!I. '11 t:I. 
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£ 5. 1. 11 7i "ii .'r. 7i >IJ ic '!.'Jif '1! ofl ~-e "J~:W-~4=-i:12-t ~"J-?-

Scient i fie naae Korean name ¾Afxl .,..-1:! 

Quercus glauca Thunb. ¾ 7fAI t..fJ/- 0 
Quercus phil Jyraeoides A. Gray ~ 7fAI t..fJ/- 0 
Quercus ~sinaefolia Bl. 7fAlt..f-';< 0 
laurus nob iJ is L. \I~? 0 
Machi /us thunbergii S. et Z. -f-~1..-pf- 0 
Nandina do8Jestica Thunb. 'cl'~ 0 
Eriobotrya japonica Lindi. l:IJ ll}t.}Jj!- 0 
Rosa wichuralana Crep. '-'7fAl1..f-';< 0 
Pyracanta angustifolia Schneid •I ef{!cf 0 
Citrus junos Tanaka -&xf'-l.!/- 0 0 
Euonya,us japonica Thunb. Af"1 '-f-';< 0 0 
Euonyaus japonica for. aureo-aarginatus Hort. i½e1Af°'1 0 
051J81Jthus asi ati cus ~akai ~~,,_, 0 
Eurya japonfca Thunb. .t.}~cQuJl..}-¥, 0 0 
Ternstroemla japonica Thunb. 4 •I •J'-1-1' 0 0 
Cuellia japonica L. % >11 '-l.!/- 0 0 
Thea sinensls L. ~}L-}-V- 0 0 
El aeagnus 1/IBCrophy 11 a Thunb. !;!. el "J'-l.!/- 0 
Fatsia japonica Decne. et Planch 'lf~OI 0 
Ligustr11111 JaponicUJII Thunb. '!/t..f.!/- 0 
Vitex rotundifolia L. fi 1. ;r•I 71 t..f-1'- 0 
Serissa japonica Thunb. >11 'll :tl 0 
Viburnum awabuk f K. Koch o}.2ffL}-V- 0 
lonicera Japonfca Thunb. ~% 0 

® ~;;i:fl~{Plantation) 

;g.,!,',l, Af"J.2.el,l. <l'-l'i'l~cff),J, el7lcf±'-l.!/-,l, -\1-'<t!'ll?.l.2..s'- cff'!!'i!cf. 'ii 

1lofl~.xJoJI!::: ~~.Q...5:. ~"85:1°"1 1!..£.1..} 7 ~~oJl'E 5tc:fl ~AHL ih1i-~.:tHL A}~J..2..cJ.&l 

•l .l, el 71 cf± '-l.!/-,l .2.5'- .;aj a<f~ 9.! cf. .'E ~ 'ii -lj <>II 'll xi <c <>II~ <>II 7J '!xi 'l! 'i'! <! ;1 .<'. o] 

'.!<>II cff•l ~~Jal~ 'lj•J0 1 ~.2.elef Af.ll."io! 0 1*<>11!:: 0 f7JfAI ol•ft,J, -&xf'-l.!/- ol•l,l.x. 

~½1:1 

#ii ~~UHPinus thunbergii)~ ~T±7JAJ ~1fot]~A]~ ¾11.Q...£. affA1 .£,'-tAJ 

"1 ~ Jlilofl '!! "1 2 ','- 11c .¥. ~~ .,lo! '1! aJ .'E ~ 1. 5675km
2 

£ 7f 'l,' 'a\! cf. .2.~*21 Jo;ol <c ,lJ 

2 1'4moff 'i!"'6'}Df ~-2' 4-2-e 13.Sm, ~ll),&~ 75%(0.S 1tl~~ 5.5~3.3) 1-ff.2,J~.Q..of of.;i_ 

Jil.¾~ ~¾"'r.2 6,Qm, ~it),& 48. 7%.£. Af~~l!jt.J.-lyl-, AfJiJ..2.Cj1. .. }Jf- %4 ~-'§ll}.:i!. 9J.t:}. 
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'<!-"¾~ 'll-il:4':il. 1.8m, "1•1-& 76. 7",;:_ •l..!."1 "1•1-&.°. ~ '1! 0 1oJ l!'t, ~'i/<11, "1-4' 

'-1-'¥-. '!lnl<ll'll.lc -1,-ol ¾3!..-f~.:.!.. 1~ 0.8m, "1•1-& 46.2'<,;:_ o'.Af><l"l ~>11,:. 't!'i! 

>I .!l_of:s; "lltJ-i-ol ul'/· ;;t~cl ol;:: 2};,J ~71"1'1! 'EM!>} .,1'11•1:zJoll 71'1!'!! ~.Q.,;:. 't! 
',l'!)cl(::,.;g 5.1.18-20). 

;:1 ~ :-l qoJl"'l ...z.~¾~ *2-t -"o'-"'rcl1-Pf-7} ~--§l\"}2 ~-er,n :g-~~ lij.£!::: 

27.3:a, 7l~~~t 1859.6Cll2 /a, 'ti£,e 1~. ~t:~ll-J:S:. 97.6, >d-t.12-\:S:. 92.8, }gt.l~S:. 

60.0°1'U£\..f, 'l/4'•1'-H'-<e 'i!£ 7.3/a, 71"1\'!"1 30.3cm2 /a, 't!.£. 66. 7", 'l/<l'i!£ 2.4. 

',/cl•1£ 7.2, ',/cf't!.£. 40.0.Q..;:. -ll-½ ..!.-5f<>I •l•I ::1 4'*171 uff~ '!cf, .'l'.'1! ¾.8.*I.;:. 

!I.\'! -ll-½ 250,4. '114'•1'-l-'i'- 49.6.Q..;:. ff'\ ¾.8.*17\ 'J'i"•l'-1.1/-'l 5•1 ol',/0 lc\. 
0 f..!.-5f¾oll-'I;:: Af"-<l•l'-l-'i'-71 '!!.£. I0.67f>ilta, 71"1\'!"1 38.9cm2 /a, '1.!£ 1()()%, 

'l/<1'i!£ 37.6, 'l/<l•I.£. 35.0, 'l/<l't!£ 23.1, ¾.8.~I 95.7 °1'U£oJ, -ll-½~ 'I!£ 8.37ft 

>fta, 71"1\'!"1 34,7cm2 /a, '1.!£ ]()()%, ',/cff'!!£ 29.4. 'l/t1Jl11£ 28.6, 'l/t11'1.!£ 23.1, ¾ 

.8.*I 81. 1,:. o\..L-if¾oliAj;:: A\"-alJ•l'-1.1/--'J ¾.8.*I %0 1 -ll-"'-'J 21 ~'ll*I~ 'l/.!J .. \:il. 'U 

cf. !E.'1! ~11'-1-1'-. ~11'-1-1'-, '114'•1'-H'-. ¾'-1-1'-. 'll'-1-1'-. '"1~'-1-1'-c: 'i!£7f 57l>IJta al 

~(~~41f- (.3 7ft~/a), 7]-"l~~~ 3cm2/a aJ~.Q...5:. nff~ ~~.Q..at, 'ti£ 33.3~66. 7~ 

'!l~Ht 'l/<1'1!£::C 214 3.6. 'l/<lnl.s;.;., 1.6-19.o, 'l/<1'1.!£::C 1. 1-15.4, ¾.8.><I 12.8 

-41. 9 'll~I,;:_ <l'ffaJ.Q.,;:. :1 ~'!1*171 ',!cl(.1< 5.1.12). 

'l!./if{-oli C: Af A <fl l11 \..f-\'-7\ 1()()% '1],s;_,;:_ ,l'l:! .. f DJ :J.-'] ¾1..f-'¥-. 'll al ,j ',j W, {j !,c 

~•ff. "'1:Y'-1-1'- -1,-ol 66. 7•. A\•J.2.•I. '1!"1, <IJ~'-1-1'- %0 1 33.~ *l"l.,l.:.!. <Ucf, 71"1 

~~~ 0.3~1.7cm21a.S:. c:f(t-t] ~..Q.at, -"o'-t:11iI£-e- Ah~::.~1tJ1-JJiL 27.6, .£4,¥-13.8, 'tlii" 

~lg~ 16.0o]:;:,.., t:}~ '?-¾~ 7 aJ1tloJ9j_c}. -"o'-t:)JIJX.,e 4.2~12.5 t.l~,&, ¾Jt,:]-e'- 5.4 

-40. 1 °1 'U.Q.'-f Af"-<11 •l'-fl/-71 40, 1,:. 7f'l/ it'ilCf. 

1,"¾oll::: A\"-a1Jl11'-f-'i'-. 7l{½Al. -'ll'll 0o'"lil<, 'l>'•l"l•l711()()% '1.!£ ¼'1! .. l::: ~ 

~ o',Af,aj'U2, AfA<il•l'-1-1'--'I ¾.8.*171 20.2,:. 7f'l/ 1t'll£"1, 71-!;-Al 18. 7, -r'!!3!. 

11.0. '!lnl•R',l~:,\ 'l>'•l-+el7\ 10.1 ol'U£\..f, •~ 4'¾.°. 10 nl>frol<Uc\, 

'1!'1!, ii:<!'<!\'!£ fie {13'>!.!l. \'! (::,. ;g 5. 1. 20) ..1.-5f¾oj ::: ll ,;; ;g 0 1 ~-'11.-1 oJ ( 4' 2 

I 4m) of ..L-!if{-2} 'l!-!if¾oll<-, Af A <II •11.-\J/-7\, 1~{-ol<-, Af"-<11 •I '-1-'i'-, 71 *Al, -'II 'll 0J"l 

¥ 'l>'•I "l•I %0 1 ~A\J.,1711 41'\l;!cf. DBH-Frequency ¾3!.* .!l.'l!(., ;;J 5.1. 20) DBll7\ 2-

23cm '-ft-'],:. Dl~ cf 0J.-l2, <l>iJ"i££ DBH 8~18cm<>I 'lHHl,3' "lof'U<-,c-! •1~ ,sJ,ff;gol 

71::C .-11.\ '1!-¥1"1 '!!~-& ,1.-l><l ~:::cf'1! 'll*I ~ol2}'!1-§- 71"1 ¾~<~'>I~>-& 0 1JJ~.Q. 

.;:. of~'!! cf. ;l; 3!. q,j .°. cf±. -11-'l!'ll t! ¾ q,j ( be! I type)-& 4"1'-11<= <l, ~ "l 'l!oll <I t!..1. i(!.Q. 

.5:. ~u ~0 1.x1~ ~~r :t1.Jil.~ ~E...s:. &Cf.!ct. 
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Jl 5.1. 12 ff-'1"11191 '11£. 'I!£, 7]"''!!'"1 ~ .l/-'!1£, llj£, -',li:fllj£ ¾.Q..>] ~ 
~ 

.... ,.
1 (No. /a 

Bual area F~ 
(caZ/a) ") 

R.D . I.C. R.F. I.V. 

Tree laYer 

u"' 27.3 1859.6 100.0 97.6 92.8 60.0 250.4 
7.3 30.3 66. 7 2.4 7.2 40.0 49.6 

Subtree laYer 

Pi 
10. 6 38.9 100.0 37.6 35.0 23.1 95, 7 
8.3 "· 7 100.0 29.4 28.6 23.1 81.1 
4.3 18.9 33.3 15.2 19.0 7. 7 41. 9 
1.0 1.4 66. 7 3.6 6.5 15, 4 25.4 
1.0 2.8 33.3 3.6 3.1 7. 7 14,3 
1.0 1.4 33.3 3.6 3.1 7. 7 14.3 
1.0 1.4 33.3 3.6 3.1 7.7 14.3 
0.6 1.4 33.3 3.6 1.6 7. 7 12.8 

""""""" ''-r.r'' •I 
R.C. R.F. I.V. 

Shrub laYer 

B!i: 
3.0 100.0 27.6 12.5 40.1 
1.7 66. 7 13.8 8.4 22.1 
1.3 33.3 16.0 4.2 21>. 2 
1.0 66. 7 6.9 8.4 15. 2 
0.7 66. 7 4. 6 8.4 12. 9 
0.7 66. 7 4.' 6.4 12. 9 
0.7 66. 7 4. 6 6.4 12. 9 :i 1.0 33.3 6.9 4.2 11.1 
0.5 66. 7 2.3 8. 4 10.6 

A ;!!_._.I 0.7 66. 7 2.3 8.4 10,6 
0.3 33.3 2.3 4.2 6.5 
0.3 33.3 2.3 4.2 6.5 ~i'-l-'i' 0.3 33.3 2.3 4. 2 6.5 
0.3 33.3 2.3 4.2 6.5 

,3:.if.!;:111..J-,ljl 0.3 33.3 1.2 4.2 5. 4 

Herb laYer 

2.3 100 I.f.4 5.8 20.2 
2.3 100 12.9 5.8 18. 7 
1.3 66. 7 7.2 3.9 11. 0 
1.0 100 4.3 5.6 10. l 
1.0 100 4.3 5.8 10.1 
1.0 66. 7 5.8 3.9 9.7 
1.0 100 2.9 5.8 8. 7 
1.0 66.7 4.3 3.9 8.2 
I. 0 66. 7 4.3 3.9 8.2 
1.3 33.3 5.8 1.9 7. 7 
0.6 66. 7 2.9 3.9 6.6 
0.7 66. 7 2.9 3.9 6.8 
0.5 66, 7 2,3 3,9 6,2 
0.7 66, 7 I. 4 3,9 5,3 
0,5 66. 7 1.4 3.9 5.3 

7A# 1.0 66, 7 1.4 3,9 5,3 
7 0.5 33,3 2.3 1.9 4,2 

0 0,3 33.3 1.4 I. 9 3.3 

' 0.2 33,3 1.4 1.9 3,3 
A £ 0,3 33,3 1.4 1.9 3,3 

.11.1 0,3 33.3 1.4 I. 9 3.3 
0,3 33,3 1.4 I. 9 3.3 

£ 0,3 33,3 I, 4 I. 9 3.3 • 0.3 33,3 1.4 I. 9 3,3 
-."eel"' 0,3 33,3 1.4 1.9 3,3 

0,3 33,3 1.4 1.9 3.3 
0.3 33,3 I. 4 1.9 3.3 
0,3 33.3 I. 4 1.9 3.3 

i~ a1-,. 

0.3 33,3 1.4 1.9 3,3 
0,2 33,3 0,6 1.9 2, 7 
0,2 33.3 0,8 1.9 2.7 
0,2 33.3 0,8 1.9 2, 7 
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- A 'f, ''bJ. ..2. 2.1 i:l 

Af•J.2.•I -'J•Hl,". '1!'/-±71"1 Zl'i!!Oil'll"l"l21 •I"- -.121 ,;;,i~ •l¾OIAi ,;<.Af"I 

"121 Al-'F-'11 %Af'1! 21 .l1..:i!. 10 ~ JOm 'II~ oil 'l!'l-1"c21 Af •J .2. •I ,;;,i .:zi {H!;,l -"I \!"ii ~,t 

'&°}2 9.lt:}. ~ 20\1 ~off ~;g~ ¾A}AJQ:f~ A}t!J'..2_2.]:: ~OJ~ ~~2} ¾7] ~:tf.~ ~=!j.Q.. 

£ J.}dJ..Q.2.J7} iii~ 'l!~o:a ~.,:j ~~R£Jot 9.l.Q..L-j-, A}t!J'..2.2.li= 't)-~AJi...} ¾'i!~~ QJ;tJO!I 

"f,t.-f:: 01..1.~.2..<'- '1'-•l<>I '1'-•l~"-lefl•l0171 'lloJ, '!!±.:i!.'l!-£ .-f:<o.<'- .l1..l'-71 ±_AJ'f! ¾ 

OW A} .. Jf-.£.£ ~~ft'&-}2 9.lc} . 

.2.%~ °'r2t 10~12m~ ~~£ ~~42!:: 11.6m, ~ll],&-~ 81.~£ ~J.2.=!j ~ 

,". 'lJolat of_.1.-lif%,". -ll-'ii, Af6<!1•14-1'- %-"I ~';!.-f:C<l '!iir4'.:i!. 7.3m(5~8m '!l~I), -'l 

•I-£ 68.3"~ 4•1'-19!.cl. 'l!~¾-/'c 1.s., -'l•I-£ 40.°""- -'l•I-£.". '>!.".'1!01at .'!'.~¾.". 
'!!i!:-ltol 0.7m(0.05~0.8m). -'l•l-i- 40,..sc <,jAI ',/cl(::,.,J 5.1.21, 22). 

DBH-Frequency {E-~~ li!.~ DBH7} 10cm LB~~ 9".Jij-0] cf 'i' ~ti- ~};t]ts}9:i2, 10cm 

01-01:: :>1'1 llj_.2.Dj, 10cm01',/,". 'll'-1 :q±.-1:C >;!•o'-& .!i!.oj Log-normal~ 11,.£',j-£ 4•1'-1 

.:i1. 'l)cf. n:f•l-"l -f!-.11.71 7121 llj_oj 01 -'l•ft.l-l'c cfi'c 4'¾.2..<'- <!>111°1¾1'1'1! -ll-ii %)'ii 

7f,..'11ol .,cf . 

..1. ¾<>1:: Af •J .2. •I. -!l-4'. <ll"f 4-1'-. ~•14-1'-"- 'i'-'11 ~ oi 'l!.2.at . 'll-"'-e Af •J 

.2. •I 71 20. 77f >ii ta.sc 7f 'l/ .,.,_, -ll-½ 1. 3, uil "<4-1'--'l ~•14-1'-71 :z\:z\ o. 7 "- 4•1!.!cf. 

71~~ =!j ~ A}JjJ .2.2.] 7} 1574. 8cm2 la.5:. uAJr- ~~.Q..ot, it½ 134. 8cm2 /a, ~ll] 4-¥-

23. 2c•2 la. ttl~4-¥- ll.4cm2/a~ ir o]S;ic.}. !£.~ 1t!.£!:: A} .. J..2.2-17} 100,.:.£ ~~ ~J.-fl'1 
.Q..ot c}~ 2~~ 33.~.£ l.-f-E};;J:c}. "gr:ff~.£. ,,_Jcfl!J.£, "gcft1t!.£!:: A}~..2.2.]7} c}!: ~ 

ii %21 ..1.~.!i!.cf:: -1!!%-0I ¼01 :z\:z\ 88.5, 83.1, 50.0 °19!.cf. ¾.ll.'-1:C Af•J.2.el71 

222.6.2..sc -ll-~ 32.4, iit•l4-1'--'l <11"<4-l'-71 23.0.2..<'- .ll.:i!. 1•R "',". ~.2..<'- ,;<.Af,19J.cf. 

of..1.~¾<>I:: Af6'1!•1'-l-l'-71 'll.5'. 32. 77fl>ilta, 71"!'1!"1 529.9cm2 /a, '1!5'. 66. 7•, 

AJtN11:!.£ 63,6, "cf-t:NlI[.£ 48.4, ,..,Jt:N't!.£ 20,0E..S:. Cf~ 0r.2.~ T¾'{! itf~l.-f-'f. Af"J.2. 

•I. -ll-'i>'. £'-1-1'-. -\J'll'-1-'i'-. ¼~4-1'-, w•l'-1-1'- .!i!.cf 11%.-1 ~"11'1.2.at, 01<>1 n:f•I ¾.ll. 

~I.£ 132.0.Q...£. tt!l~4-¥- 43.5, "-fJjJ..2.2.J 31.6 li!_c} 4t1H 0 1~ it1.l:2, c}~ 4¾~ ¾.8.*I!:: 

14. 7~25.2 '!l~9J.cf. 

<!~¾Oil :C a/'\!'-f-1'-7f 100- '1)5'..<'- ½~ -Of nj ¾ .ll.'-1 e 45. I.<'- 7f 'l/ ¼9.t.2. nj ::,..<j 

£1...}-¥-, ~41.-pf, ·~q,¥-, 1!'~1.-}.lj!- %.Q...£, 1t!5:.!:: 33.3~66.7%, ¾.2)t;J!:: 10.5~23.7 

i!. off-i '5!-11:c}. 
~{i':-¾oJI!:: 2Af2]7} 1()()% ¾~~f9;1.Q..ot, ¾.8.~l:: 15.8 °J~.Q..~ 7~ 4-¾.g. ¾ 

.ll.~171 ,.5-14.5 '!lfl9J.cl(.l1. 5.1.131. 
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£ 5.1.13 Af'lf.2.•l-'1-"l'il~ 'il.'r., 'l!.'r., 7l;oI'!!.aI 'JI 4'!1.'r., "l.'r., -'1!-tll<l.'r. ¾.8. 
~ ~~ 

Danaity Bual.,... '""'"""" R.D. R.C. R.F. LV. 
(No. /a) (CPta) (•I 

Tree I aYer 

Hi 20. 7 1574.8 100.0 88.5 83.1 50.0 222.6 
1.3 134.8 33.3 5.6 10. l 16. 7 32.4 
0.7 11.4 33.3 2.9 3 .• 16. 7 23.0 
0. 7 23.2 33.3 2.9 3 .• 16. 7 23.0 

Subtree laYer 

1~ 32. 7 529.9 66. 7 63.6 48.4 20.0 132. 0 
5.0 22.5 66. 7 9.8 13.8 20.0 43. 5 

.~ ,.o 113. 0 33.3 7.8 13.8 10.0 31. 6 
•. 3 12Z. 5 33.3 8.4 6.9 10.0 23.2 
2.0 6.3 33. 7 3.9 6.9 10.0 20.9 
1.7 6.5 33.3 3.3 3.4 10.0 16. 7 
I. 0 5.5 33.3 1.9 3.4 10.0 IS. 3 
0. 7 19,4 33.3 1., 3.4 10.0 I•. 7 -=~ '""I~"' •I 

R.C. R.F. I. V, 

Shrub laYer 

I 
1.7 100.0 26.3 18.8 45.1 
1.0 33.3 17. 5 6.3 23. 7 

m 
1.0 33.3 13. 2 6.3 19.4 
I. 7 66. 7 •. 3 12.5 16. 8 
0.3 33.3 •. 3 6.3 10. S 
0.3 33.3 4.3 6.3 10.5 
0.3 33.3 4.3 6.3 10.5 
0.3 33.3 4.3 6.3 10.5 
0.3 33.3 4.3 6.3 10.5 

!~ 0.3 33.3 4.3 6.3 10.5 
0.3 33.3 4.3 6.3 10. 5 i• ~w 0.3 33.3 4.3 6.3 10.5 
0.3 33.3 4.3 6.3 10. 5 

Herb laYer 
:;,_ A •I 1.3 100.0 7. 9 7.9 15. 8 

.:f;7t-j- 1.3 33.3 11. 9 2.6 14. 5 

' '"- 1.0 66. 7 6.0 5.3 11. 3 
C A"- 0. 7 66. 7 6.0 5.3 11. 3 

, 0 1.0 33.3 7. 9 2.6 10.5 
0 1.0 33.3 7.6 2.6 10.2 ..1_. 1.0 66.1 u 5.3 9.4 

~11~w o. 7 66. 7 u 5.3 9.4 
0. 7 66. 7 I. 9 5.3 7.2 
0. 7 33.3 ,.1 2.6 6. 7 

~ ~ 
0.3 33.3 I. 9 2.6 4.5 
0.3 33.3 I. 9 2.6 •. 5 

1•i1 
0.3 33.3 1.9 2.6 •. 5 
0.3 33.3 1.9 2.6 •. 5 

' 0.3 33.3 I. 9 2.6 •. 5 
~-'I~~ 0.3 33.3 I. 9 2.6 4.5 

0.3 33,3 1.9 2.6 4.5 
7A'-}¥- 0.3 33,3 1.9 2.6 4.5 

!'~ 0.3 33.3 1.9 2.6 4.5 
0.3 33.3 1.9 2.6 4.5 

i ,~ .• 0.3 33.3 1.9 2.6 •. 5 
0.3 33.3 I. 9 2.6 4.5 

)~ ~r 
1.3 33.3 1.9 2.6 4.5 
0.3 33.3 1.9 2.6 4.5 
0.3 33,3 1.9 2.6 4.5 
0,3 33.3 1.9 2.6 4.5 
0.3 33.3 1.9 2.6 4.5 
0.3 33.3 1.9 2.6 4.5 

ii'1 0.3 33.3 1.9 2.6 4.5 
0.2 33.3 1.2 2.6 3.8 
0.2 33.3 1.2 2.6 3.8 
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~'l!. Al •J .2. •l 'll oJ "l •1'1! A] _;;,.'II ./ll-Al'1! .!f..:i!. o ~20. 'll-¥1 <>I ::: Alec "11 •I '-l-'i'-71 

'l! .!/-'1! "I <>ii 'II 'l sic'!!-& oJ .,r. 2 'll 9:1 !:: c-1, DBH 5 ~6cm, ? 2 5 ~1111 i.l .of 9:11',cf .,l'>f<>l !:: 1! 

;;if,&, ~n)?(~'if. ~¥~. a}, T~4-¥- %0 ) 1t!'4'~l711~.¥:8"}2119it:}, 

- •J7Jcl±J-P/-'!l 

eJ7Jtl±'-l-'i'- "l•l'll.g, '1\'i'-± ~'ll<>IJ'll,J<>il 'l!-'1- \'!"I -!;;£.,12 'll* 1!' 0 11..J•I 

ii':',/£ %41 700. "i'll<>il 0.025km2!] '1!"1 -!;;£* &0 Jnj ~if, %.if ~'\!.,12 'll~nJ. 7];,J 

~'ll "1'11"1'1 100. 'l!oi{l *"14-'i'- ,;!,J '1-'i'-,l;;<>il "1•1"1"i 'll9:lcl. 

.i!.~~ Jlf~,?2. 9.Sm, ~llJ.j- 7~9;).~of D.S~ 3.3~4.4 't)4-l9J.c}. 0}2~ 

2~8• 'll-¥1£ ?271 c)•o'.,l'!l~nj '!I~ 5.5m, "l•l-i- 6~ l..jE)Li]9:12, <l"i-* '!I~? 

2 1.Bm, "l•I* 40-£ 's-4''-l-'i'-. t!~. x.'1!•14-'i'-. 'l!aJ<l'l!'ic %.if~'\! ,l;;.o'c.,l2 'llcl. 

~~¾,", 3,A),;! tl-l', ii':<l<>il •l•l •I~ it,", 85"!] "l•l-ll--& l..\El'J~nj '!1~?2 

::: 0.6• 4].of9:lcl(.:1'1l 5.1.23, 24). 

DBH!:: 3~ Ile• 'll-¥19:l~nj. ·IH!'II~ ¾-'l'i'-3'* l..\EIY] oj ~ .,I 0 1 ii':<lof cH! 'l! 

-¥1 "I Z!11 °1 ~<I;, 'I! <>i '-l .2. '[!',,'•l<>il 'll ff 'l! .;, 'll 9:1 ti. 

..!."i-¾ ,", •I 71 cl± '-l-'i'-.of '<14'•1 '-l.l/-£ 0 1 'i'-"i "1 'll~'-l. 'ii£!:: •I 7] c)±'-l-'i'-.of 

'<t?•l'-l.1/-7I 117l>l!a, 271>111~ 1!!%.,1 •l7ICl±'-l-'i'-7I St!ll2, 7]"1'1!"1 !f.~ a]7lcl± 

l..\-lj!-7I 1727cm2 /a£ '<14'•1'-l-'i'- 157cm2 /a!] 8•1°1',,' *l"l.,19:ltl. 

'<tcf'l!£. ',,'c1•1£. ',,'cff'!!£!:: •l7Jtl±'-l.l/-7I 84.6, 87.5, 50~£ '<t?•l'-l-'i'-15.4, 

12.5. 50 &ti z/z/ :«"1'-l it!llec-1. ¾A*le •l7ltl±'-l.l/-7I 222.0= '<14'•1'-l'i'- 11.9 

&cl 3•lol',,' it!lltl. 0 1..!."i-¾<>il!:: eJ7Jcl±'-l.l/-!J ¾.8-*171143.9= 71'!/ it!ll~nJ. '<I 
?•I '-l-'i'- 35. 2. Alec .,.,1 '-1-'i'- 34. 1 'II £9:12. 7I'!,' "t.g, ¾ A*I • & 'l! .;- ¾ ,", "l•l. x. '1! 

•l'-1-'i'-. '!l~{l'i!ef %0 19:lcl. "l'll"l'l! ~.g, '4•1. x.'1!•14-'i'-. '!!1t{l'i!ef7I 0 1.2."i-¾-& 

"<! 'II .,I 2 'll::: 'l! 0 1 c)-e "l •lii':<l.>f c) ;'. cf oJ e •I 7] c)±'-l.1/-'ll!l "l•l 7) aJ ic<>il (lo',! 'II 

£) ol-Toi'!!.71 •Hi:= -'1!'1!'1!cl(.l!. 5.1.14). 

- cfft.f-'i'-( ~cl I 'I! 
<lt.f.1/- "l•l'll.g, 'l>'?"t..!. %4f .l!.2 30~SO.!J k]Al\'!.>f Al'i'-'11 lf-~AI\'! .l!.2 

30.,1'11. 'l,'kJal-& ~-"14f!J .!!.2 30• !] "1"1<1<>11 11¾-l;;.o'c.,lnJ ¾ ,l;;.o'c\'!"l.g, o.o75km2 9:I 

cl. 

2~¼~ ~o]~ 8~14m.£ c} 0Jcl}9J..Q.o:j ~~42~ 11.Sm, ~JJ],& 9~21 ti].i!.=!f 

~ •I-&~ t.fEl'Jcl. 
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20 

E 
- 9 .c: 
C') ·-
Q) 8 

:::r: 

2 
0.8 

,1//////////////,, 

., ''' ''' '' ·,:, '',, 

T 75% 
( 9.Sm) 

ST 65% 
( s.s m) 
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£ 5. 1.14 eJ7Jcc}±'-H'-'!"1'!12l 'ii£. 'I!£, 71"1-a.aJ 'JI ~'!1£ ... 1£. -.'rl .. 1£ 
.g..a"I ti'!/ 

Denaity Bual= '""""""' R.D. R.C. R.F. l.V. 
(No.la) (c.2-/a) (•) 

Tree laYer 

aJ7Jcl 11 1727 .. B<.6 87.S so 222.0 
'l/?•1# z 157 so 15. 4 12. 5 .. 77,9 

Subtree laYer 

i!J7Jtj Z4,5 243.4 100 71. 0 50,0 zz.z 143.0 
'll?•)'-H'- z 114. 7 100 5,8 7,2 zz.z 35,2 
A}~!fllj 3 3',2 so 8.7 1(.3 11.1 "· 1 A}"J..2.i!.I 2 48.3 .. 5,8 7.2 11.1 24. l 
"f•I 1 3,6 .. 2. 9 7,2 11.1 21. 2 
.%.~~ 1, 0 3.6 so Z. 9 7.Z 11.1 21. 2 
t.1--i--1! 1il!I 1.0 1.6 .. 2.9 7.2 11.1 21. 2 

...,,_,, ,..........,,. R.C . R.F. I.V. 
(•) 

Shrub laYer 

't!.-~1itll 3.1 100 Z3,5 15.-4 38.9 
'!l•l<i'llw 2.1 so Z3. 5 7,7 31. 2 ~~~;I:· 2,0 100 11.8 15. 4 27.1 
'!j~Lt-Jj!- 0,5 100 5,9 15. 4 21. 3 
A}~~Kj I.I 100 5,9 15. 4 21. 3 
"4# 1.5 .. 11.8 7, 7 19.5 
;i-# 1.0 .. 5.9 7,7 13.6 
~#}i!.] 0,7 .. 5,9 7,7 13.6 
'll?•I 0,2 .. 5, 9 7, 7 13.6 

Herb laYer ,. 
2.2 100 13.8 7, 7 21. 5 

1171½ 2.1 .. 13.8 3,9 17. 6 
.j,7},q 1.3 100 6,9 7.7 14,6 
~.f-l 0.5 100 3.5 7,7 11.1 
'1-'II~ 0.1 100 3,5 7,7 11.l 
,X.i!};;,;j 0.3 100 3.5 7,7 11.1 
'l,'•J"f•I 0,5 100 3,5 7,7 11.1 
'll aJ ,t 1.5 .. 6.9 3,9 10.7 
't.1--i--1! ltif 1.7 .. 6,9 3.9 10. 7 
~~'11'~1-1- 0,5 .. 3,5 3,9 7.3 
>!ff 0,5 .. 3.5 3.9 7.3 - 0,1 so 3,5 3,9 7.3 
'Ito)¾ 0,3 .. 3,5 3,9 7,3 
.,2.o].j, 0,3 .. 3,5 3,9 7.3 
t:1-'-t~ 0.7 .. 3.5 3.9 7,3 
"4# 0,5 so 3,5 3,9 7.3 
M# 0,3 .. 3.5 3,9 7,3 
a) 0.2 so 3,5 3.9 7,3 
--.J7Ji.J--lil- 0.3 so 3.5 3,9 7,3 
~;!lj,i!.] 0. 7 so 3. 5 3,9 7,3 
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cJl..j.J/- 0 1.olofl cf~ 2>,~ ¼~ .. l"I ?J9.!{ec~ 0 12~~ 1'2 6.0m, "lnl-&- 80011' 

2{', 5~7m 'll~I. '!!~* 1.5• '-li.ol9i.2.al 'fl,?:4'2{', 0.5u. •12"1 ',19.!cl(::2.J 

5.1.25, 26). 

ll!H{e 2-acd 7f~ ~HI'!! ¾'ll-& '-l•l'-112 9.!cf. ::ief'-l 0 1 a':<I~ '1!~"1 .11.'1! 

ofl 'lat "l'l!a':<l.2.~ 'll-'il'i! 1' ~:::: JJfilofl a'<! "l>ilofl cit! %•I~ ~~ .. I:: ',!~ "101 

7f '!!.>'. ~cl( ::isl 5.1.191. 

-"-~'1 cJ'-l.l/-'1 'ii£:: 44. 57!>i!la, of.2.~¾ 347f>tila£ Af•J.2.•I. ±Af'-l-'1--'l 

•l.2. .. *"1111% .. I t9.!.2.al. oft~_;<,_Afofl 21tl 71"1\'!"i~ 2~'1 9icl 1039.lcm2 /a, 0 1 

2~'1 9icJ 202.&• 2/d cJ-1'-ff *l"l .. f9icf. Af'l/.2.•l{e 11. 9cm2 /a, ±Afl..j-'1-{e 

6.3c• 2 /a.s'. 'IP/- il-'1!-.11- *l"l .. 12 9.1-i- 1!'0 19icf. ¾.11.•I:::: .2.~'1 .9ic!Jf 300.2..s'. "12 

9i.2.al, 0 12~¾21 9icf 216.0, Af•J.2.•l-'l ±Afl..\'1:::: 2\2\ 42.1.>'. 9iclofl •l•I 'Nclaf.2. 

.>'. oft.!/- ',I~ "1-ll- '-l•f'dcf. 

'l!~ol-'I:::: Af•J .2. •1-'l ¾ .11.*I 71 41. 0.2..>'. 7f~ ½9.l.:i!., ±Af'-l.l/-71 21. 0.2..s'. 71 

~ '>!~ "1-& .!;!.9;1.2.al, ~~¾~ Ol•I. ~- ~- lftAIAf~'l ¾.ll.•171 2l2l 27,3, 18.8, 

15.4, 12.421 ilc.2..5'. '-l•f!d{e"il, ::l.oj ~~21 ¾.11.•l{e 10 ol'1).2..s'. oft.!/- ';t9.!cl(£ 

5.1.15). 

- 'N~lt'l:l'l''!l 

S',.Af;<I Qj 'l!>lot '!!"1 S',.Af't:\ 'N~lt'l:l"i"'!l ~ ¼ 24¾01 l!',3'•f{e ',!.2..>'. S',.Af"19i 

.2.'-l, 7l-l'71 ~-'l\lofl.'r. -"'-'l:14''!lcl21 !I-'!!-& '-l•l'-11.:i!. 'll"I ?Jc}. ol 'N~'l:l'l''!l~ 'I! 

'N'l' •H•I _,..-t:!"1-'! cJ.l/-li'c0 1 "1•1"12 9.1-& ~ 0lcf. 0 1',!~ 01 'llcftJf •ft'll\'!ofl -?-1-•l•f.:;,. 

9.!oJ ~'1l'!l 0 1'-l 'l/¾'!l.2..>'.,oj ffol1..f Af•J.2.2171 cft•o' "1•1"1oJ 71~21 'N~'l:l'l''!lol 

?{~ ~~fll.AJ 'Ui=:- ~~.£ -sft~V-? ~ct. 
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0.8 
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T81.6't, 
(11.6rr 

ST 68.3% 
( 7.3 ml 

V////,'. 1/////////, S 40.0 % (1.5 ml ,,,,,, ,,,,,,,,,, H 40.0% C0.7m) 

20 40 60 80 100 

Cove rage ( % ) 
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(m) 
15 

10 

5 

2 2 

Cl;;) 5.1. 26 9,/cff;;J<J ii':"/ 'i.!'1!.SC. 
1: 9,tct 2: IIR~L}Jj'- 3: ~anJ?.1t:J-i- 4: ~¼\.--}Jj'-

5: J.}1iJ5'...~j 6: u]<tj½L+-'r- 7: ~,?-L-}-¥, 8: ~,'-tl-}-..!j!-

9: ,£-"L-t-¥- 10: <tj.i.1 11: .2At?.\ 12: ',{J.lJ.}~ 

13: 2~ltlfl7] 14: 7~.R.:; 15: ~ 16: tjJ.f.:t_ 

17: ~ 13: oJ-~ 
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Jl 5.1.15 ~t!l~l,Hl"l ~.£. 1il£, 7J >l 'll "l "' -'f.115-, lll5:, '}J-tlln]s=_ ~ A~l ~ ~ 

.qf 

Density Basal area Frequency RD. RC. RF. LV. 
(Nola) (cm2/a) 1%) 

Tr e e l a y e r 

~t!I 44.5 1039.1 100 100 100 100 300 

Subtree I a y e r 

~t!I 34 20'2.8 100 94.4 71.4 50 216.0 
A}llJ _2_ ij 1 ll.9 50 2.8 14.3 25 42.l 
±.J,t1..p? 1 6.3 50 2.8 14.3 25 42.1 

Mean cover Frequency RC. RF. LV. 
(%) 

Sh rub l a y e r 

A f 'l, .2. i!j 2.1 50 26.7 14.3 41.0 
Ull~t-P? 0.7 50 13.3 14.3 27.6 
ll]~i'-'-1--!i!· 0.7 50 13.3 14.3 27.6 
1·4-¥- LO 50 13.3 14.3 27.6 
~9-4-¥- LO 50 13.3 14.3 27.6 
~-it4-¥- 1.1 50 13.3 14.3 27.6 
±_A}t..l,¥- 0.7 50 6.7 14.3 21.0 

He r b 1 a y e r 

"I <M 4.3 50 23.9 3.5 27.3 
<:' 3.1 100 11.9 6.9 18.8 
~ 2.5 50 1L9 3.5 15.4 
1;fAjA}~ 2 50 8.9 3.5 12 4 
_j:!_A}aj L6 100 2.9 6.9 9.9 
t1J ,1:: 1.7 100 2.9 6.9 9.9 
'il cJ '11 L6 100 2.9 6.9 9.9 
.TI..~111171 0.7 100 LS 6.9 8.4 
~.8..§ LO 100 1.5 6.9 8.4 
~"' De LB 50 2.9 3.5 6.4 
~11:11-~ L7 50 2.9 3.5 6.4 
'11 'ii o] 1.1 50 2.9 3.5 6.4 
.:il{> LO 50 2.9 3.5 6.4 
{!-T~ :E L6 50 2.9 3.5 6.4 
of 1.6 50 2.9 3.5 6.4 
~~7] L7 50 2.9 3.5 6.4 

"'" 0.5 50 LS 3.5 4.9 
<l\i/ 0.5 50 1.5 3.5 4.9 
"r~~1H¾ 0.5 50 l.5 3.5 4.9 
%9- 2-l 0.5 50 L5 3.5 4.9 
i~t:,li" 0.1 50 1.5 3.5 4.9 
:±; ,q 1..f-lf- 0.5 50 1.5 3.5 4.9 
£],!£Pt 0.5 50 l.5 3.5 4.9 
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C. ~AlA}~.£ 

"t"l "t'l! £ "I ul-;;. l'l aJ Ill 11c .¥c ~ .lE .:1.J 5.1.16.ilf .Q 0 1 "t"l o<f 'l! £ I %-itoJI 'ii 'itS!i= 

l..fAl, AJ7}A]7} ~~1a~(5.99km)Si 2.25%, ~Al.At~£ %if 2'tl .7J~A]7} 15.48%, ~A]A}'f! 

£. %'if 3~ :ilt"r"t!(~l..f-¥- ~;;tAi:J %)01 0.0525km2, .::Z.2.j.'i:!. ~A]At~x. %it 6'tl S..iiJA]7} 

80.61%, 0]7}~.g. ~al ~~..Q..ol, ~A].xl-'r!£ %if 4~ &:.~(A)o] 0.79%~ ,j:}A]iS}Jl '.llCl-. 

~b'J, 7t:'8A]gJ 'l!~~ £.A}A]~ ~~gj 80.61%ii ~J.Aj't}aj 71£1 'i!*'fl.Q..£ TAJ~o.j '.llc}. 

0 4'"1 
1 '-f"I. Aj 7t"I 

2 :7J ~Al 

3 :i}"y'-~ 

4 oj~f¾-1:!(A) 

6 S..i:]AJ 

I. 3225 

0.1350 

0.9575 

0.0525 

0.0475 

3.5050 

5.99 

22.08 

2.89 

19.87 

1.13 

1.02 

75.09 

100.00 

tq.i!}Ai o] AJ~91 ~A.j.g_ 'tl~~ ~~oj &fo] 7}oll~ ~;t}~A.J'El!;!jj~ ~AJii}.:i!. '.l(c}j]_ _l;!o} 

0t ~ ~o]c}. i'J'E'~A]A}~.£i:: 5.21.Q..£ {:!.~~~~t:~J 3::_'f!Al{%if 6)91 l:1]¾ 01 80.61%1-J

~'t! afl~oJ] °i7JJI 1.-tEt;±ct. ~.Jll, ~T~{!~ afl~.:t]C ~ig-_o_5. {!~] ~.:t]A}~£ 2%iJ-o] 

ol, 01 Aj~"f';l!.g. tlll..f-!¥-~l;;tJ1'6(6~tr), 2-]7Jc}±l.f-¥-iH6%i:f), -N~~(6%i:f)o] A}'l!oJ\ ~ 

-'r'-1B~ ~ ~*i}j]_ '.Ucf-(Jf. 5.1.17). 
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l E G E i\l D ( D.G.N) 

D 0 ••• • • 1 [Zill] 2 ••• • • 
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l!. 5.l.l7 "eAl>Hl.£ ~·(~Hl"l, ~990) 

Al Qj lW 2%-U 3%tt 4%"B' 5%'B' 6%il- 7%~ s~v 9%"B' 0%~ ½Dil,;,\ 

~A}A] ~ 0.135 0.9575 0.00'25 0.0675 3.505 1.3225 5.99 
';ir"!t % 2.25 15.98 0.04 1.13 - 58.52 

11~% 2 10 0 0 0 15 15 0 0 0 42 
-ll-1f 'l % 8 8 0 0 0 15 0 0 0 0 31 
'l! ~\'! 0 8 0 1 0 19 2 0 0 0 30 
%,¥-It! 0 10 0 0 0 29 13 0 0 0 52 
'i:t-¥-TB 0 6 0 0 0 28 0 0 0 0 34 
7i ;tfl 'r! 1 16 0 0 0 21 0 0 0 0 38 
~'9IB 0 ll 0 0 0 22 0 0 0 0 33 
,q.c1;t1 ..-~ 0 16 0 0 0 17 0 0 0 0 33 
~~lB 0 13 0 0 0 27 I 0 0 0 41 
af.c\l \'! 0 ll 0 0 0 17 0 0 0 0 28 
:,(J-~ l?:! 0 15 0 0 0 21 0 0 0 0 36 

:,j >II i? II 124 0 1 0 231 31 0 0 0 398 
%it~% 2.76 31.16 0 0.25 0 58.04 7.79 0 0 0 100 

~-1 ~1 o]J J.i _;t:,q vJ:- ~ ;t:,'-tA] <?!l ~ 7-l~~ {!AjjA]~sj ~A]AH:!X. %-e"tf ¾.¥.~~¾ 

1il-1t!(K G.1.17), 7-l~ir ~~A]~.g. ¾ ;EA}1a.~ 398knl\lkm2 tl\141 39818) ¾ 1%-a- 01 11~ 

4(2.76%). 2%it 124A.;{H31.16%J, 4~"8" lz;f.xH0.25%), 6:!-J-ir 231Z4.xH58.04%), 7';13" 31.?if 

.::tH7.79?'ol ~E.r-1 3, 5, 8, 9, O*E"-.':'::- {!,:.j Y-E.l-1.fAl '?l"~Lt. 

i~lY- ~Atgl S.7)!} lkmXlkm~l7l n:Jl¾i-o\l -3[.g. l;:!~.g.. ~~~ 7}-"?)-1:!o] .=1.t::t. 
llfi!JAj lo -"'I Al "1 oil ell~ £<f::: 1:5,000 Scale"1 A].£ol] -;! 'J"fA]Af'1!£ 'r-"I (i!:ti:l!/dl! El 

~fit ~ '112-.sL JI>] S}~ c\(.:1 ;,J 5.1.27) . .:1 "1'4 'lief\'! -li'ff 5'. _>;_\'! 1 %ir 0 ] -l! OJ it :tl2-

i.+ 3::.,qAJ~.g. 0.1350km2, 3';it 01 Oo\P·i 0.00'25km:~. 4';it01 Q1ijo\JJ.-j 0.0675km2.£ z:tzt ¾ 

.¥:S}~ .;!.Q.ii'. ~,q!;j~r.f-. 7~All£ {!jj)£ !!IB. 2~t'fHA)(~A]At't!£. ';-et?)~ {!~%oJl 

15km2 .£ ?%it ~.\l\'F 48.45%, 9-%.2...£ -~-¥-~ 13km2 (41.9%), ~.9;~ 2km::!l6.5%), <?1&1l!. 

lkm2 (3.2%J!?4 tl:".2..£ ,l[-_YS}Jl 'J.lr:}. 

oj~.g. {l,a{}, %-¥-~, ~-£-~.,_Q;. 311~.I!.5:.7!- ~.g.. J;Jl¾{}(554.9m), {}'1]{!-(465.4m), ~ 

"l-*(400m), ~4 .ig-(554.?m), ell ~{!-(437.5m) %~ tl-<al" Aj if!}¾ <W "a~} .TI. '.U7] U!l¾O\I 2:j}iej SI 

"JAJ~I 'fa'<! .8.'1)2-5'. at%"1:tl7] "1!li'cO]cj_ 

0 5'.. •:.!I o\l 9-] ~ J.11 {} 

Miami Modelil} Montreal ModeloQ Slc5}0:j ~11~ {1:- PHJ{}~_g.. ztz} 1,782 
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g/m2/yr, l,612g/m2/yr.5'. '-fEJ-~9-. 'll'l!aJ.2..5'. Montreal Mode1°] !l.q "i-•Hl 01 l>'.2. 0 .5'. 

ol Al~91 ~ l~l-A,J{!-~.g_.. ~ l,612g/m2/yr~ ~~~9-. 3·9,)-x]~ 7,s~A], 44'-~. 2~1-3':.~ 

!Al, cE'il>-1 'l!."- \'!"I~ -;'r½~:i'. z, l'd, 5\'!, l\'!, 12\'!1"9] ,? P\>J-;'r'll' 01 '°caJ"lo\ 'U 

i::- ~2..5.. )fl{!tl-tt! JI 5.1.18.ilJ- ~o] 69,382ton~ ~J_.E.ag:0 1 ~C ~E..£ ~~~tj-. 

J!. 5.1.\8 3cA\ ,j gj <-j ~ '!\ 'i"' '\f ~'jj 

i' ft- •1PHkm2 l ~-3'.j\:!9- '!!e'll'ltonl t:1]~(%) 

7il at ;,.j 0.9575 1 1,453 2.09 

:i?J-'T"~ 0.0025 5 20 0.03 

2>\js~(A) 0.0675 1 108 0.16 

:f:.~ ;(j 3.5050 12 67,801 92.72 

711 4.5325" 69,382 100.00 

7·) *; i.+xJ ~ -"]7}.AJ ~.aj 0.1350km:~9.} ~~~ l.32'25km:-!fi 

~1 ' . ~ 'B. <!\ 'i} 

1c 'lJ >-j( t:· 'if, el 7] q,:-_ 4\'-, ,'f •J-_2. el, -If tJI ii-) -"J \'! aj J'c ¾ ~Af \'! aj (5.99km2)ojJ A] ~ 

,,_Jo] ~l~3}.A] ~~ A]7}Al, t.fAl, 5:.~ ~ 'T<2,PZ!~ l.3225km2 ~ A!l.211!- 4.33'25km2 ~ 

3.5050km2 ~ ;<}xl<>l-°'1 ~ 6lAJ1a_~Sj 77.33%~ 7:}A]Ol-'.aG-. 

o]oJ] Ilt4 tll{-1:-f:! ~~'1t.g.. 67,80lton2..~~ ~~]t:JA~ ~Ea.f.2l 97.72%0!1 lgi5}C" ~.Q.. 

~ ~&l~G-. 7JA]Z!~ a\]~AJ,;::: ~~5)_Q o]~<>l~ '.V.61 .:i tt!~.f: 40.0CXJm2 £ tl-115:l~~ 

t:-fl o]<:>\l u}c.} 7:\1~¥1 61~~~~.g_.. 68ton.£..£ '-tcl-'xl:"c}. o)E- ~~ ~A}r,i!~oJlA~9l '5:-A,J{-H:f 

69.3S2ton-"l 0.09%<>11 '11 'a"•li= .to] 9-. 

~.!,fl,.£.~~ ~~~]£-¥-~ It!."{} o]1f-<>lx]C 1t!.~~.g. 7,293ton2..£.¾i ~~] -6Ji-~,e~ 

69,38'2ton.2. "--'1-1'\ ~'l! •l ~ 9.51 's'! S\ '°c4\1c .2."- -\!'1! "1 '.tl 9-. o] i= 7\ 0 ,s!~,l 1}-1) gJ 10.6'd, 

4f2-]~~""i"~.:g.~~ 9.81cl.oJl l:l].iil.<5}1B. uj5i-- ~.g.. ~ol~CciJ, 0]5!~ o]*SI A]cf.al ~;lj,l·J- !ff 
0J>J71~-o\ojJ '.'"1 'U<>I ~%-"l •a~~I aJ~-o\:i'., >J'il;,fl7\ llt 0 1 nl-"lic "1'.tl>-1'1! '1!~'1'1! 

~~J¾ 7\•l z'il¾ t!l,l~,J "il-,'-.2..>'. !1."1"1cJ-. 
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O ¾::tlA}"t!.:S::..ofl 9lv'- ll!{! 

~~~~~·PAi/f4 ~~{!i/f¥-fl$.- ~AlA}~.£. ir:-~{:!-i/f, ?fl~~ %gJ ~"''90!] ~~~ 

"?A .8.'?1-§-_s;_ l'j!-E1 fr¾¥! Cramer's "c1-fl7TI'T"(Cramer's coefficient of Contingency)_<.l -1-r:t 

*.£~ *~~* ol.§-6}o:j ~~i5l-'Xit=l(Anonymous, 1976). 

,i "1 'il- Af11-"1 t· ""l "1'11 £ ihl-"l ?<>Ii 'II -i'!: ,n ?<>Ii "I 'I ?11 ¥! ~ ~Af "1 "1 "I AJ -\l 

~ i'f<foj ol "1"10! "];.-~"''lf-'l- -\l{l-'lf¾ {l-1!•1'llcf. 01<>11 -i.i AJ..-~l.i"'lf,f ii---\l{l-~ 

~ 44 25,125ton, 5,179ton/yrss -}1!-"1'l!cf0l 5.l.19l. 

o]:; -".\!!<>II "I~ -'?11~1 "];.-~;<,'lf 69,796ton-4 Hl.ii!'il "-'I! ",<J<f\'1',,oj "I~ i,l:"

cf"~ -'?1!>17\ 2.1-. ;,,~ ,l.<>3. '-lel,!cf. 0i'l!f, "-,!I -'?1!>le "li<"1 'l! -1!'1'lf ~-
1'-i!l, ¾71, ~7J}::t] ¥.~al ]fl{:!-6}E 'T~lo]AlE?! ~A]A}"t!£E o]ojj gJ"3"J-A] ~.TI Cramer's91 

'1/-l'i: ,O~-'JO_'a'_ ,fl{B,!71 "111i'-<>l "];.-oj "l'r.l %0! 71-i'fo] "1--'l-"1<>1 o]rj~ >fol7\ ';+,IE_ 

.,_ -v! l'l--l'! cf. 

~1(1, ~-A]A}"t!X.¾ '.§-~~£ ~-f!811.!i!.in 6-5"IT 0 ] ~~q-l~iJt 0 1 23,343ton..Q...£ 92.91% 

~ ~}Al~~.TI. 3%i::fol 6ton~.£ 0.0'2%.£ 7}1}- 1;.t~tj.. ~"'A{!-.g:.£ 0]9-l- _g.,i.}~ ~¾ !l.~~ 

tfl 6%ir~ 81.21%~! 4,200ton/yr, 3~ij.g. 2ton/yr.£ 0.04%ol *4~9-. 

Jl 5.1.19 -~A}A]~ 9l ~~~ei/f ~ ~~{!-i/f 

#-"!t >J;.-~;,,~ (ton) ~A.§{!2J'(ton/}T) 

DGN '1l-'Hkm2l i'! i"'lf(ton) llj j-(%) \'l "!(km2) ~i"'lf(ton) 11] j-(%) 

0 I. 3225 0 0 I. 3225 0 0 
l 0.1350 68 0.27 0.1350 31 0.59 
2 0.9575 1.608 6.4 0.9575 880 17.00 
3 0.0025 6 0.02 0.0025 2 0.04 
4 0.0675 100 0.40 0.0675 60 1.16 
6 3.5050 23.343 92.91 3.5050 4,206 81.21 

,n 5.99 25,125 100. 00 5.99 5,179 100. 00 

>l-'1£ 'll'i"l"i"l "l#~<"''lf,f ""'8~1~,'- ,p, l.942ton, 412,370 ton/,r'ac ~!11-"1'll 

f:"t:fl, 010W 918!1 §A},<]~91 ~-~~~-i/f.i!} ~A.J~!'it~ ~;{]JS_ 11~91 1.3%, 1.2°u6ft ~'iJ-i5H-:-

0 uf~;t:A}oj] ~,~ ~1} 

,11;. Af'lt9r.l, r.l>lcf±'-l'i-. 'lit!I.Jofl t!l•f"l 01~-~Afofl "1~ ~i"'lf> 9''!i<IY<f 
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oJ~.1:,q~ ~AJ8}~t:f. :ii!It:i!I- o}.ii!~ofl tJl"311.A-1 DBH 2cmo]~ 'T~5!1 ~o]~ ~~81-'.xlt:f. 

oJ.£-¥-tc-1 4 ~~91 7];q~~~ ~¾8}.il T.ll~ tf~ t:f{t ~~91 tt]i'-¾ 0.7~ l.1 . .ll ton~ 

,;_ -!Hl-sJ~ct<ll. 5.1.20). 

-y-~ 71~\'!a\ ~rt~o] ii'"'\'! :!I 
;;?-vt (m /ha) (m) (km2

) 

~ ~ 251. 74 9.8 I. 5675 
~-.A ~J..2..eJ 258.84 9.5 I. 5(83 
1 t:\±# 201.02 7. 5 0.025 
'If cff U0.16 8.8 0.075 

17,622 28,401 
18,119 27,270 
H,071 351 
9,811 735 

:,f 3.215 56,757 

•i'f a'A\o\1 "1i! ~ l"''ll" ~',H! i'\ 3.215km
2 "1 \'! a\<>IA1 'lf½-A\'l]-.2. 21',l~ 11'11\'! '1 'it 

~*~~~o] 18,119ton/km2£ 7}~ 3F~.:il, t:f~-~£. -N~~o] 17,622tom/kni2, 2-J7]tj-±L-} 

-\'- .J J 4,07 \t,:n]/km2
, 'lJ-tJI .J 9,81Jton/km2 !lj trOI 'll ct. 

o) oJ1 ttfcl- zt ,i'"t !lj <"- cl'c '?l "1¾ i't 8\<>\ ~ 1!: '!!e's!':: ~1! "f '?l 'If½ ,Io) 28,401 ton.O 

,;_ 7f 'j/ -,,'ll2."i 'If ;;:-A\'1/ .2. 21 ,I 27,2'/0ton, 'll-tll >l 735ton, 2171 "1-±'-1--1'->l 351ton2. 5' * 
56,75!Jtonol 'll cJ-. 

ol,!," >;;,l;<f\'!5'.o\1 -"Ji! J<cAf~'lf>,i(¼ \'!a\ 5.99km2oJI tJl"ilA\ 25,12'/ ton)~ i!j<l 

AJ§l.sl-~ ~o]tj-_ 911481-lt! ~A]A}'t!£. %if•l.}~ 7]¾ol ~81-lr!, i:Vif 01 5t,g. 0, 1, 2, 3, 4 % 

ifO] 2.48.5km2~ ~l-~J1!T:t-ff, off~~A}oflAH~- oJ~ ~ 1f-AJ,17J II)~~.£ * 'T 9lt:l-. !f:~. 

£,!"I !llv! ~1!•1 69,796ton'4 •1"1S\\'! ~1!"'1"1 8l.3%oJI Ol'a<S\<° il;.o_;, -'l!ll ~Afil;¾ 

'-IE1-41 it 'll oJ -II\'! % Av! ~ e'-\l 1!-lf •1.sc "11'!¥1 ct. 

E. Raunkiaer's Life Spectrum 

~1~~ TS-Lt ~.J-1Ml'~$.- ~-734 ~ tll%;sf-.ll 9l~tiJ 7]-l-71- ~~alAJ)l! ~.g.. *ofl 

~(Jf)~- 7}~ A]-'l}--6J~,g. t!-"iY7]L}- -?l~ofl A]~~ ¾"r-E ~<>l~!tj-. ~i.§71.:f-t}Ol!A-1~ 7Hf. 

-6]~-. lf!-AJ~-6]~, Aj'\5'-~%0] ~7}8}-P=j, Al-tj.i!} ~~ {!~ 7]~8}01lA-J~ ¾Al-9j -'H-t:1].£ {.J 

cf:~ Al7l~ ol7~4lT: l1d".9 -6]~01 ~7l-8li:- ~~.£ cu~~ ~tj-. 

~.Al-A]~ ~%511 1'.W-"itl !:!. 'itv!(~ ~. 1982) ~ Raunkiaer~ Normal spectrum.iii- HJ.ii! 

•I'll ll. 5.1.21-"1 '!lei-. 
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;,\ "I M N E (h H G HH Th 

~Af0<\ 21. 8 12.9 I. 5 34.9 9.5 0. 7 18. 7 
IH! 20.0 14.8 7.4 1.9 30.0 12. 4 1.4 19.0 

Raunkiaer's 26.0 15.0 3.0 9.0 26.0 4.0 2.0 13.0 
N. spectrum 

1:Alx]<;r;j ~*SI 1.f~ spectrum~ ~ 1111, RaunkiaerS! ll'tt' Spc-etrum(Whittacker, 

1970) !i!r.} x]JJ~%(M, N)s} ~o] 1,.tjl, ~,,.A~¥-{E).g. {!&f \li~uf \ltA]¾~~(H)O] ~~ 

~- o\*-"l 7\.f9t 0<\'l/(of'lltl\), ::icj:il '11~'1 <:J~o\ wo] 7f'1i{-\ ~~"l ';'l] ~ -lf L-\"1-

t.lH7 ~~-£ i.11~~q-

~'ll. 'iloJ\'l'i'<- 7\0<]'?1-ll"il'l/0<]<>1ijc 'lf.1,, "l<l, ~c<]¾, 1JvJ-"', ¾Hf',lo] 'i,'·-"l J\YJ 

~l~(Th)o] 1:Jl-¥-~~ i}x]81-TI. ~tj-. *~ 9'.$loflt Tjllj! 'r¾SJ ?¥,a] t.fEl-t..f-4 ojoJ ~~ 

_o ",_ '11 0I 0<\',/ 'J % oJ L-\ ,J "ff'- ;,J .oJ \lJ jc ',! _o_ 5'_ -<oAf 5j ~ cj. _-1 cJ L-\ 7] :<J {l -lJ <>II lJ ;,] Hf 

~ A~~SJ 7d~x] <>}ll!ofl{:;- ~~7.)7} 'll~£1~ 9J.~~1.9 °l*ofl 4r,;J~¥- ~ ?~~~'?__! Jr
~. jl~Ol, 1:1}~0:j.yj 'b-SJ ¾o] ~.¥.<5J.:TI 9J.~'t"t. 0]7>1~ .0:-~~ 7]:f-iS}ofl {! ~%:=a ~A.JS! 

.!-,-1J ~ ~ ~l-OJ 311 "? .TI 9J. q- .:i1 ~ T 9J. LI-. 

F. 5·_A].of9t -i'li!l'i% 

,;j-~~{tS! *·¥-~7 £'-1:§1-Sl ~£. ~ £AJ.§l-£i- t.fE-l-41 "f°_i:~~ ¾.8..~ ,W~xJH.7}, ¥! 

cf-. -'f-a.144 ~~SI "Tl-~~S! ¾ ¾Ti: llO¾(~J-~. 1980lofl 0 1E-r.t. 0 1 1l ¾"rotl tll~ 

~- xJ~Q} ¾'T~ UHCrbanization Index, 5:.A].Al"r)~ lf.A]8j-uf ~ S:.A}oflA~~ JlA!it ~ 

>l"l'°'l»l 'll'l-'11 'lltl\"'1 tl\~ 'll-'1-~1~"'1 tl\'11 uJ:;, :l.'.c"l:ilc/-. 

~- ;;,;]~oflr=" ¾ 8-4 16¾.Q} -fl~~¥- 0 ] ¾J!- .. ¥.'8}uj ol¾ol).i ~~~~ 6¾.Q..5'.. ~jjl ¼ 

~¾T~ 37.5%. ;;i;}~-8491- -%1-4 .::J.~.:il ,WA}.§}.tj-7} 2~-Q...£ 12.4%~ ~}A]8l,~.9 .. ol. #4. 

HJ;;.\. v\tj:;'S'\, tj\·.\S'\'\ 1'!·(6.3%\.0_,e_ 7\7J ',;\;,j L-\1'}',\c/-(li 5.1.22, :i,l 5.1.28). 

'?'!Tt-.?!11 aQ~Al(-~~)oJIAI {i!--.¥&~: ~E..il tA}¥J. ,il:§1-~l~•f:- PJ::f:., ,~nJ.::t,, 017]~ 

it!cll, o}JJ}All.f-¥-, ~Al¼ :<g'- ¾ 5¾o]~4. 40,0CX>nl~ i;i!~otlAl ~AHl 5¾-E- ~A}:;i;]c;; ¾ 

¾T l6¾9l 3L2%oU 3\lt:J-"6l-~:'l:-{I, llj:iJl~ ~$.:- ~~Q * ~ V.9-. 0\7;!~ ~ul,~ ~7AAlo\\ 

flflA]~.93. !r'-~l ,il~~~o] o]Tv!- 3!.93_ ¾o]W, 'r 'U~-Pl. ~l.!?f~ o-J 3J:* .7}ii}.J;J ?j;; 
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.:l;,j 5.1.28 11.tf-!.JH-'I z):,f -,1',jB](>) 
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t:J-if! oH~~ 7JA1~~ °l~Al~ol T];G:},~~ ¾97} ~of~~~£ li!.~19". 9143},\1! tl}.,;?_ T 

~Al~.,.'?.- 0 }7J}A]4¥, J.loJ'?i~-~ %~ T];G:},~~ 0 1 -?i!-Ya}.:il 'llOl 0 1~~ ~Hf¾ 0 ) fl~I~ 

7}~~o] -~c}.TI !!O'jAJ7] uJH~-o]c}. 

oJ~-~ 5:.AJ,:}AJ7-~ ~-l-8' .!.!.V!(UI = 8111a"Al~~ ¼~¾'rl\tv!-~ -,iJ:§1-~~ ¾ ¾? 

X ]00), ~~£ ~~~ 25%, --8-~J?!f:- 14.5%~ £Al.§l--&-¾ Y,E}i.ll.:il '.Ut:J-. 

0]9+-l)o] .,J~>j~o] ;,~~ ,,Ht,"- ~!'/!~ Af,/jgJ 'll<I! '4l,'-0]7].',o •fx]~l, Jj>!J£7f 

.iil'lfof "1'1 1'!'!!"1"1 ~xJ.oj- sJ'l/7] oil/-~£~ 9 'llct. '1°Jl'!'i'± '/·"I <>l'lJx]<>IA] {! 

1! 0 1 ~'l!~<>l "1-4 >l'lf \\l 'll'i' %"1 '!l<l!,1 if;;'f/ /4°]!'-?., '11~"'1%"1 ~7f1f oJl-\1-"1 

.:il, !f.t! ~Ff± ~1! -f..oJ1£ Al~1~.£ ~7}~ 5-l.Q..£ -\4~¥19-. 

Huau/us japonicus S. et Z. 
R!BleX acetoce/Ja L . 
. 4aaranthus mngostanus L. 
Phyto!l:lcca esculenta V. Houtte 
Phytolacca BEricana L. 
lepidiU61 virginicua L. 
lndigofera pseudo-acacia L. 
Euphorbia supina Rafin. 
Oenothera odorata Jacq. 
Oerrothera !MIBl'Ckiana Ser. 
Aabrosia arteaisiifolia var. elatior Descourtils 
Er i geron annus( L. ) Pers. 
Erigeron canadensis L. 
Erigeron bonariensis L. 
Taraxacua officinale Weber 
CosllOs bipinnatus Cav. 

G. f;_OJ\f'?'! ~ £ oJ'17J 

£°.}~ jf_t;'Jo] t}-719} ~3},.l!. 41¥-oft{=- 11-t;CJ-8'~ w0 1 'llOl Ol1H 91PI.£.{=- tP19l- ~ 

~ '5{1-~ ~{I~- 7~A]J1. '.Uc}. IJ.lo] ~~~Al ?d".o_~.£ -,§-*~7]~.g. ~~Lt . .£.OJ<tj;i;}S] 

.ll \'l 4 f, oJI 'll lc -11- 7 I ; .± 'll -\l J;--,,. "1 •l '!l O 1 sJ nJ , >as 'lf ~ "1 -l/71 "1 % t!I G-£ ::: "i I 00% 

o]c} . 

.<IJ! \'l "1 .".· .'c, • 7] ,''-oJI "1-4 \'! 'f '-f 20cm o] S}"] c;/,0, :J!oJI A] :C, 'l! '/l~. 7JI '!! \'!~7f 

~t.f. ~Hftf -~ 0J~ An-~·f: ~ ❖-4 %71~ 0 1 Bt.il -a-i:'T~ %71~ 0 1 ~Ol~ct. 

'?!7-S.. 7];t.J7t ~p1.s:1-,n !il ~¥,-\'! ~ell~ tl)*~ -~'-tAJ~~ _i;:_ 0J~- .5!..VH~~~--S:-~. 

1978), 'tlT± {:!~afl~ ¥-.1:]~ {!-~-1:l~ ~.!jl-9}( .. lir/ 5.1.29~ 1l!illl 54), ;:,;}O.,oj ii.~ 0J_£ 

ns-30% 7J'-t, .. ---r'f'l 5.1.29~ l/li!ll t7l£ 0 1Y-Ol~ ilr.l-. 
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ol 91E 0J£~ 11-~5'.l'.tlct. ~~~£ _l,!J?!, A}~ol 91€ OJ.£ q.g.Q.£. *~ u].J.}~ OJ£(? 

~15% ,;jAf, ::I',J 5.1.29"1 '/Jill 47), '1J.ji- ;<f'!j-o] 'll<e 0,l'!,.(15~3()% 7;jAf .::1',J 5.1.29"1 '/J 

at Z7l"1 tr'2.'a. '-t•htcJ-. 

1-'- "'AfojAJ >1'1!~ -'-l-l!'il~'a. .>!'.it~ "I, A]7fAl 'lltll~ 'lJ'!,.(2~7% 7JAf), Af~o] 

91?. uJ.A}~ 0J:.£(:}l~ol ':UT:' 15-30% 7J.1.})7} "T~ o]-'f-'.tl~~. %½-6l~W~ ~¾ A}~o] 

'l!<e 'l}.1,.115~30% 7;jAf), '1!--', n]Af'!l 0J!,.(7~)5%)£ "]oj i)~u], Af'l)-.2.;aj-Af-'-'1.llJ'-t'/· 

~f:- °J!i..(15~3'.>?-6 7a.J.})£. o]~oj~ ':Ut:J.. aj7]t:l-±Lt,¥-~ ~ A}7.lo] ':U~ 0J.5'. 7-15% ~ 

Af'a. se_oJo] -'!"I~ ~-~"- >f'1!'1'll~"1. -\l"i-~~"rt nJAf'.1°J.ssl7~15% l!"t)'a. o]-'\'oJ 

,:\ !a_0Jo] OJ:o_•\'llcJ-. ::igJ 7\-'} nJA\7JOJ!a_(2~7% 7JA\), OJ!,.(0~2% 7JA\), nJA\'!1-'-JOJs'. 

({J~o] ':Ui=- 7~15% 7d.J.}) ~~£ oJ~oj~ ':UCl-. 

"°~*91 *¥..oJI £.OJ~~A~.g. 0)4'- ¾A~t:-l], oJ,e £0J~~~~ofl.J.i ~~~£ ~oJ 

" ~ <>!I af4 £ 0.l'\'1''11 "1 o} <J-,H.J. "1 11- c¥c <>!I '1l ~¾ nJ ~l 7] uj-!lco] cJ-. ::i ~ -'I £ 'lf\'1''11. ¾ '; 

-\l ~c ¼IHoriY.onsl %:: 'il-\!~9-. 0 J¾l'- A, B. C, D'a. .l!.AJOJ-u] A¾l'- ;JJ~oj "1<11 

7]-%-\lll-'-1 ~ %lie¾~"- Aoo¼-'I Ao¼. A1. A2 ¼~"- '-}'flo]~q. 

B¾~ ~~¼0]2-}.TI. ~.TI. B1¾ofl %7]~~oJ B2¾01 ~4 ~-'f-PJ~ 01 ~~¥let. C¾ 

.P.- Ail~s.JAJ ~~-ti!, 5'..'#--91 -~-~ o]foJ~ ¾OJ.TI, D¾.g. 51..'i} :i A}~oJcJ-. oJclY!- ifj 

-91 lrl~.P:- {19"~0] ¾~~ ¾{:1-li!ct {lto}Ai ~oJ o}i'-JI.£ _.._ti! LJlti.TI., llft9"7} A}-&ff-.TI {I 

~,?'flo]i..f 7]7} ~h0
:- -B-¾-vJ.i.!J- R.g.. ~~i!! o}iJloflJ.-1 ~7]til, HJ.ii!-!I '5,r..._~ ~£oft.Ai ,,_,H! 

tj -'I "14 4 "1 {l •!Pl~! !i'. 0J\'1-'11 l'- '!!->! 11 '<l .ss"-"'1 A, B, C, D¼"l ,'-,' o] >f '1! "1-uJ, 's

~] A-~,°: 9'.1~:!?-. ~~£, ~i--!.S~, c}~4oJE £°Jo) HJ.iil"8),u:j uft4'- S,:r:.}-('iJ, }981). 

i" ~ Af ot Aj ,: 0 l cl ~ £ 'l} 'i\ '1l ¾ .ll]Ol-"1-7 l '11 <II '1! 'i'- Jo {l 1! ol 11 Al 'l! -'f 'lll :i w 5.1.30 

~ QUI.~~ {,}-,iJ.£.°J~ *~~Al~~ .1.}ty-_Q_,!.J~~yf~ ~°J~'!! ~ li].ii!~£ 6}'.ilc.}-(.::1.~ 

5.1.~l-3'2). 'l/%AJ;,JJ',ll'- '1!'rs{l1!<>!J11Al Aj~<>!J ~~h, ,'•Jc¥co!JAj ]'Sf'il -,!oJ"], Sf'l)

_'1_ <J Al ,j sj !'- ?! ~"ii 1PI 'r'/1 "l 11, 'le Of~ Af 'lf .9. cl '!l ojAj ]'Af~ ~ 0 1<1. Aoo-A1 ¾"1 <lo] 

le A\'l)-.2.2]AJ,j,;Jo] 15cm'a. 7f'lJ '1'.l).~nj, 'll'l Aj.<,! 0 1 10cm, 'l/1.-0 1 &m'a."'1 44 '-t!St 

'def. 

oJi!l~ A~$.:- "}1Y'.~2l~A17} 301f! .::1. oJ1!ofl oJ"f-oJ;tj #'fl-91*-~o] N~flli!c.J. * 
en~~ ';fr¾t\\ 9-'E ~jj\-~ &o\¾t:l-. ~~ ?J?txl ~if':- ~~i=- ¾-'il:~~ ~:4~4 oil~~ 

'll'I-°-"- ·f\-711'¾0 1 -8-~£J'lj7J •IH,'2_'a. ¥1:\'1-.,Jtj_ "1-'l¾~l B¾./'- "-'i- 30cm.s'. J'Af£J'll 

.Q.Pj £~-91 %~£. ¥! C¾f:- 7a~Al(.~i:l-) ~'\JoJ I60cm£ 7}-f ~~.TI, A}tg".2_i!l~:4W 

130cm, 'l/½-'-J,i\;,l IOOcm"l ~~"- '-}isf;J;tj. 

oJ~Jll 7d~AJ ~,'.,J-91 C¾oJ 7}~ ~~1iJ ~t S:At.:1.J9:l9.l !i..0J£(.J.¥f 5.1.29)61.J.l.2} 
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- 'tl ,1 
l: 7}.;;,r- o] ,1.};,;J 0J' 2, 2-7% 7J ;.} 
2: 7}~ o] .. q:;,;J 0J'.X,, 7-15% 7J,'-t· 
3: 0J'~, 0-2% 7J,1.} 
4: AHJo] '3J. ~ 0,!S:,. 1:J~o] '.::J. ';::: 7-15% 7jJ..} 
5: A}-7.,to] '3J. ';: 0J'.X,. 'iJ~o] ~ ';::: 15-30% 7JJ.} 
(;: • j,1.};,;_JoJ-5:., 7-151. 7J,1.} 
a: 0J'!f_. 0-21. 7j,'-} 

10: OJ'_£, 7-15% 7j,t.} 
15: o],1.};:;)-~l 0J'.£.. >-.J~o] 'tl ';: 7-15% 7j.J..} 
17: A}~-[o] 'tl-e 0J'S,., ~.A--]o) ~}';:_ 15-30,:; 7jA} 
22: A}7Jo] 'tl ';::: 0 J',X.., 15-30% 7JJ.} 
24: 0J'_!E., "i:)~o] '3J.';: 15-30% 7J;.} 
25: ;,;}7Jo] 0J.)::- 0,,1'5;... 7-15:t 7J,q 
2f\: 0J'.£, 2-71. 7J,1.} 
?": 7;!7.J.oJ ol.'=. o'n,;. "-7% 7l;.L -" r,, » . ._ o-•-· ,. or 
31: ;,;H-to] '3J. ';::: 0,J".:X., 7-15% 7J,'-} 
35: 0J'£, 2-7% 7J,q 
42: 0cl".£. 15-30% 7JJ.} 
45: ;,;}7Jo] '.ti';: o]J.};,<_} 0J'..§:_, 'iJA--lo] '31';:_ 15-JQt 7j,1.} 
46: :n._!-~ u],1.};,;J 0J'£. 2-7% 7JJ.} 
•\7: n-J-.;;'- 0]1+''d 0J'-1¥_. 7-lSt 7J,I.} 
48: °it..:;;;t ojJ.}~1°J'.£.. 15-30% 7J,1.} 
SJ: ;,;}7Jo] <J). ';:_ oJ~. 2-77. 7J,1.} 
54: {!.A--1;:,;] 
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.::r',J 5.1.30 ~"l"i "'1'1!-"I .!i! 0d' <!'1!£ 
3:..,q.~ ,;t]: ~..,1-~J;!-;i;J ~~ ;i;J oJ ~ 'if 
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~ol ~;il'.'.!:: .?-!1:!<ill1J¥-Al9l ~.0Jol A}~o] 9.l~ OJ:£, 15-30% 7JA}9l ~-oJ~-4 '!P-]i;}~: 

',).O_,, 4Ef'd<1-. ss0.l'"1 '/f',l-'l!5'~ '4"1-"1 !i!\'I Af~_2_"-I -'j,t',lo) 7f'lf '!'il. q-*_o __ .;, 

'il"t-"I ,i,,,. i'f½-'l'ii/l2l sr 0 _,,_ 4Ef'd<1-. 

~"}Al'?fofl tll~ £=.<>J~~~ llt~6}7l ~~ ¾ 14,ff Al~of"-l £.<>J¾ ~1sc.-atot ¥~1tt 

5:1<1-lll j_l.23l. -lHci/l. "-11]<1-±4-'/-i/l, Af~-~"-li/l. 'lftili/l, 'il"t-"li'l'll-"l'i'-"1 '-i-'lt, 'I'll 
A]=?-g} ~¥! A]Qfg} ~1P'. §..~W, ~w. :il,1-n}W,, :il{,-W) % 57flg} ,Q~~ofl til&!IA-J Soil 

color, T~-W-i'. -¼}7]~~-8'. pH, ¾1!~, 7}¾~ 'tJ, ~it, ~tr, o}.::z.1,il* ."g- 91ij .Y.R,.-t:" ~ 

A}-af~Ll-. -~°J~¥!-~ ;:{~(-N-½W, *W, ~U-Ul-), ~~~(-N-½;,I, ~W". :i1Tnt1M", .il~'i}), 

'lHJ-~(Af~_2_"-ii/l, "-11]9-±4-'/-i/ll, "]!}~('lftil'!ll % ¾ 41H"1 Type_<>_5'_ 'fcAf>j~q-, 

'T¥"®-~f: ~-~'T~l~f!Al -?~g} *tM-(£.<>Jg} A~'Vt~ ~4j)op,-j 73.68?/05. 7}~ ~~ 

Q..o:j r+~ Q..~ §.~W"(~~)o] 71.71%, i?~.¥.Sl #½fl(-7.!"~) 0 ] 70.87~0, 7]A]{l1!ofl1J ,t] ? 

~~ r.l1]r.J.±L}J?~(~Y,4l) 68.95%9.J ~_O _ _s!_ L}q-~_O_uj 7}~ 1:;;.l"~ ~-i _t;!'tJ £<>J~ 7] 

A]?l1!o'ft1JA1 '?~~ A}lf}-.2..!.JW.Q..£ 39.13%cil-r+. 

o]~¾ ~A}A]~gJ £ 0J1lL~~ l:l].ii!~~~ .!i!.1?'!, 1f~T ;(jlllff\=!Al-?~ *W~ S:.0J"to] 
0J.S:.(0-2% ~A})oJ7] al~of 7dA}7} 1:;;.l".i!., °J.!i..~ ~ AJ lll!W-ofl ~~.!i!.-'r~o] 7cl";s}7] 1111~.Q. 

"•Jzt>l"1, 7]"){!-l!of'l!-"I ~'I! Af~~"-1'1191 _!e 0,l'~f: uJAH! 'l}ss(7-15% 'i!Af)s:J,etil, 

'i!Af71 -)p) Ulli'-oJ 4','-!;!4'<jo) ,tof-"1'11 >j~ -'1!'11°) ,!qil \'\l'l.!<1-. '£~ til>l<'- 'i!"i

A] .£0JofA-j ~2l".9.til #'Si> .. £ 7ct?~ 15;!-o}~Ett o]~~0- o] Al"19.J ~H}o) ~;(Jlo)5:. J.l]4;: 

'11 !/I "1 -"' \'\ "1 'll '11 "1-oJI ~ , I P11 Ji'- _o .;, -\l zt ¥1 toJ-. 

-X-7]'i-~.g:(Organic matter).?,- ~-'tT ;(Jl~T!Al 'T'"~-91 A}~~c.l~o),i.-J 8.79%~ 7M} 

~ci!:_O_o:j, 7JA1{!1J a{l1JA] 'T'"\!!~ A}.Y,.9.r.l~oNAH~- 8.55%, ~8J-.¥.~ ft¼~o] 8.54%, ~-.Y. 

Y. ~T~ .:iLTn}W.- 8.00%gJ ~o)~.Q.o:j, 7}~ 3t~0
: %7)¥-W''if¼ M_~ A]~.f':- OJJ.l]~ 4\!! 

"1 "111/l:(4_5()%1 o)~toJ-. 

Af'!l-9-"1i/l/'- 0 JuJ 30\'l i!ofl tll"-'11 "i•H~ •ls:J~<~ til>l<'- #i/JOJ '1)-1J£JoJ 7fi_:

~.9_.£ * 4"' <1}~.n,J, Ojr'." .£0J1r"t"?l ~~ SI}-<?t8JI * a1j_g} ~49}£ ~_j:)£j.il. <1}tj-(.Lfl 

5.1.32 'tt f-: l. 

pHl · 3.91-5.6991 ~.!?-l~!t:·l], 1}~ -la--.~ ~~ t-l-E}\11 ~;>_ ~$J~ -'r-~-91 ·N-$.-~.Q.£ 

pH 5.69 o]uj, ~-eJy_~ ·,1--91 .'i!.TP}W,-o] 3.91~ 7},-;J 1-;;!"~ it(-?,· 1i.S!lt:J-. Al'!J-.Q.2-J~-f.- -1.24-

4.71 'll-'/1"- ±Af>j~_<>_,;, 'lftili/l.".· 4.56, '<l"i--"l 'PB 0 1 3.91-4.80 '11-'ll-"- '-!El-'dtoJ-. 7J't•I 

y= ~uJ-ttl.tl.~ A}-@--o.~_ .£0Jo) {'~AJ..a:l-~.il. ~71 till-fi'.-o_~_ J.j?f!i].1~, ~+~oj]A]C 4.24-G.69 

'1!-'/l~~ff~:4~~oJ¾"1,~oJn•~-~l•*•s:l~ 
%~i:r _4:1;1p11- 0 1 2.llmg/kg~_.£ 7}11' ~'il: 0 .ui, 7,P;:..f-Al ~11°1 tll~~ ';,Ol 1.2'2-
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2.!lmg/kg9j 'll '11.s'. Lf•btt;f. 11-'11 oJl-'l ,e 'ih\;'/1 °] 0.62~0.97mg/kg, -'f "J-.2. 2J '11 °1 0.89~ 

0.98mg/kg, %t!l '11 °1 0.67mg/kg.s'. LfE};,.2.Lf, 2J ,Jcf;J,Lf'l-'11 oJl-'lie 7f>J- ,,t.g- 0.55mg/kg 

~ Ltc.\-Lt t\l~~.Q..~ {l~"'fo1\Ai9.l ¾~_±7l ~~ ~.2..~ Y-Et'i! lftV!, 7a4Ali= :&:Jl\ \.ft;} 

1d- ~..Q..ii.. z,q~'.:d,c}. 01~'11 ~~~oflAi ¾~±71- ~?II Y-E-t1d- :;.!~ ~;tQ7Jl-?.]£ ~~1iloJ1 

A]l:IJ~Dli '?l~* ~11 £ 0J:oQ ~-~"8111. '.ll7l ttll~E..£ A}li~lt:J-. 

*1i.~-::HP2•.:,).g. ic 6J-N..g\ -tt½~ol 320ppmol Jl-:;>;J- ~9J:E..~ _;,;J-~ol--&- CUT~ ~~ 

oQAj 2.85ppm, AJ-",'? >l•H\1-<] i\''ll9J 'ir'i\'',l 2.20, 7];<]{!-.!oQ'll-<I i\'\'191 %til'il 0] 

2.04ppm9.l ~.Q...£ t.}l'.},;l:E..ol, 7}.xJ- 15t.g. 'r~l-i- Y-E-1-'t! *-t':- ~~"r ;tjllQ1i:!xl "r\1!2l ~~ 

o] 0.2lppm o]~tj-. 7J~x] ~A.fojJAi'E ~.$1~.Q..£. 1:1].ii.~ Jr-CU"&li:: ~lfi. ~~.g.. ~.!?-!~ °J 

•~~-~~-~~~~'ll.2.••~"1~"1••~~t11~.2..s'.~n~~~.2..s'.~4a 

cf. 

~lf,.g.. 7]:Xj{:!~ajl~Al 'T'"tfi2l A}"J-.2..cl~oJ]Ai 12'2ppm.£.£.. 7}:;,;J ~il-.Q..~ ii:'aJ-~9.l ~ 

'i\''/1°] 120ppm.2..s'. Lft.}Lf -l}'/1-<]"lo!l-'l 97ppm o]AJ-% AJ--'J~I~ ~t;f. .:J.cjcf 'iJaj-0<]"1 

-t':- Ji!,i:}7} 113'11 i(-·OJ.¥_ ~T~ .J1,'-n} ~oj 36ppm, >J-A-{n}¾ oJ*!'-1 ~~~oj 50ppmE..£ 

nff-'f- ':;t'lt-E..t--4, .Js.3l-~AJoJIA-J 7};,;J- ~.g.. ~~ Aj,N!-ti]-i- 1-f.E}Y]."il '.11,-E *.g.. ;1:JA-10}~ ~T9.l 

'a-1U".£.~ 9'2ppm oJ'.lfCr. o]t' -%1-oJ ¾9.l !:;"a"<} x}_jj]~..Q...£. l:l]fl..~ i'-it~ "r '.U-E 7]~-£-

7}Al.:i! '.tl_/j tcQ.£-~--l. ?10]1+. 

~'a-.f:- 7cl"4'.-<] .-<]~ 0 1 100~19lppm!21 ~.!?!.£. Lttal-4 1}-~~tj- ~q!~..Q...£. ~ 0 1 =iJTI 

L}t-});(j]_, ,..J~--'i- ~ttA1t!-Al~ ~~01 191pprn.Q...£ ~.:il~] ~ ~~.Q..o1, .-tJ-Ai 0l-¾ 0JT~ §.~ 

~o](l9lppm) 4-~ .Q..£ ~'.ilt:l-. ~¥l.g. ~7]t:H::Lt.!?-~ 0 1 l20ppm, ~ell~ 155ppm, tr~~ 

90-l&)pprn.Q...£. 414~.Q..uj, 1}-.-tJ- 5t.g. ~~ ~~ ~.g. ~~2E.~ *~~.Q..~ 90.2lppm o]~ 

Y.. -n~~ c.l1\c}-±\..t1i'-"10] 74pprn.2..5.. l}:Tg ~'lt:iJ., :g.~;,)ol 79-130ppm, >.}~~cl~ 

122~ 14lppm, %til '11 °1 93ppm.2.5'. Lf<i-;,cf. 
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li 5.1.23 !c.0.l'"l '~'It, -rli'c~~. -&7Hf~~. pH, ¾'.>!,:,, 7]-¾>J <?I, ~¾. ~'a° 

~ o}-.21.ll'a'" tfi¾r 

No. of later Organic Total Easily soluble 
sample Vegetation Soil color content matter pH nltro,en phosphorus 
site l•l l•l (mg/g (ppm) 

1 Pinus densiflora "67J"' 44. 79 4.89 5.69 0. 79 I. 37 
forest 

2 Old-field 7J "' 73.68 7.64 4.64 0.68 0.21 

3 Pinus densiflora 7J "' 52.13 5.31 4.59 0.97 2.20 
forest 

4 Alnus flrJJJa. ~:Q"' 49.32 8.79 4.24 0.89 0.61 
forest 

5 Pinus rlglda ~7J"' 68.95 4.91 5.04 0.55 1.07 
forest 

6 Alnus firaa ~if~ 39.13 8.55 4. 71 0.98 1.18 
forest 

7 Bamboo forest ~{[,!,If 47.63 7.89 4.56 0.67 2.04 

8 Pinus densiflora 7J "' 70.87 8.54 4.52 0.62 3.20 
forest 

9 Pi nus densi flora ~~-'lf 59.66 5.55 4.79 0.82 0.97 
forest 

10 Field area ~,.; .. 55. 70 6.47 4.80 I. 22 2.85 
( Bean patch) 

11 Field area 7J "' 71. 71 7.68 4.52 2.11 I. 75 
(Pumpkin patch) 

12 Field area 
(Gingili patch) 

~{{~ 64.33 4.50 4.68 I. 82 I. 24 

13 Field area 
(Sweet patato) 

"l7J"' 63.9 8.06 3. 91 I. 34 I. 37 

14 Field area 
(Sweet patato etc.) 

"67J"' 61. 67 7.86 4.22 I. 70 I. 56 

I :al4) 
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No. of 
saaple Vegetation Potassium Calcium 

~;um site (-) (-) 

1 Pi nus densi flora 97 118 79 
forest 

2 Old-field 59 191 102 

3 Pinus densiflora 110 189 110 
forest 

4 Alnus firJtJa 108 170 122 
forest 

5 Pinus rigida 95 120 74 
forest 

6 Alnus firm 122 183 141 
forest 

7 Bamboo forest 110 155 93 

8 Pinus densiflora 75 150 120 
forest 

9 Pinus densiflora 120 90 130 
forest 

10 Field area 92 138 71 
(Bean patch) 

11 Field area 50 191 99 
(Pumpkin patch) 

12 Field area 79 130 78 
(Gingili patch.) 

13 Field area 36 118 114 
(Sweet patato) 

14 Field area 90 100 77 
(Sweet patato etc.) 

H . .'r.7~ -ygJ ~ ~ 

?.:AtA]'40] .¥.'W-¥1 ;;i:iAJl"ir~ .'r..7-l'T ~.§j(.H. 5.1.24): .!i!.t;:! ¼ 18?£ 0}¾4¥-7} 13 

9, 1al..t-¥- 2, ir-4¥ 2, 5:.1-t-¥- 1-'r.£ o]~ot;q 9J.tj-. 'T¾.2...£ li..'fl ~E14-¥-7} 7}.;,:J- P6.:i1 

(¾ 18'r~ %- 10-'rl, q-.g .. g_.£ .llj\..t,¥-7t 69'~.2..Ltj R..~?Lt-¥-~ 1? ~o]'.(J.tj-. "1""$-& 150 

~6001c. 1:JS:.o].i!. £):['T'"t..Pf-~ 'T"ao] 600\!.2...£ 7}-}J- ~~c.J-. ?JI~ 15~30m, ~~l-t:-

2.0-9.0m, 'll<>l~ 10~350m2 '!l.!/ls'. a,>)'1il9-. 

.::r a] cf '1c')"l "l '11 ".l-'s- '1' ii' •J .'i!c, {l--'o-'l/ tll ~I "'('1cAf ,<] "l ~ >.HI '-II) x;,J 'r 1f 'l! -.J ~ 

2 ~.2...£. Y.E}'.;;t.2..E.£, oH 0oJ:~~~ 'a"'!li7J7-] {!1I,q~.Q.£ ~H! nJoll ~ ~1t}:~ .7--JS1 ~tj

.'it -l, 'T iJ.tj-_ 
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t 

.ll: 5.1.24 >l>llii'- >'1"191 -">l'T' ~·(>lalii'-, 1992) 

'1!:oc %'I! ~~Al ~ a,. 
To \:l~(\:l) "r.i7.{m) ~iA(m) 'tPHm2

) 

1 t:1}¾1..f-¥- 11 t! 't! 2 t! a) •Jt.j-Jj!- 300 21 3.6 160 

2 II ';:\ ~ 'l! a'c%'-l ~'--Pf- 250 25 3.6 160 

3 II 'll 1 \'! <'.!'-! •1 .=_Ejt..}-Jj:!- 500 30 5.0 350 

4 II ~:cia ~%al nt4t:r o T 300 20 4.0 100 

5 II ~£;1 ~~Cl '1!44'- 400 20 4.0 240 

6 II '1!1\'! 0 1-'f•I .=.e]1..Pf- 200 20 3.0 100 

7 II '1!1\'! ¾'ll •I ~4-¥- 200 20 4.0 330 

8 II .-Ml\'! ¾JjJ•I .=.eJt..}¥ 250 15 5.0 90 

9 II 'l.'-'f \'! 'l.'-'f • I .=.e.JJ...r-¥- 350 25 5.6 50 

10 II 'l.'-'f \'! '<!:;,. •I .=.c.Jl..J-¥ 300 16 3.8 35 

11 II 'l.'-'f\'! .i,.± •I !::.Ell..}-¥- 150 18 6.0 10 

12 II 'l.'-'f \'! -& ~ • I '-- E] l..l4'- 150 15 2.9 33 

13 II 'l.'-'f \'! -& ~ •I 11.114 t;I o T 500 30 4.2 40 

14 ca 4¥ 'l.!¾\'! -'l-'11£•1 !::.El 1..1-¥- 300 18 6.0 82 

15 II >l >I\'! .-1-,i •I !::.EJ1..}Jil- 500 15 9.0 264 

16 ~4-¥- '1!1\'! '!1%•1 ~*J\..]-Jj!- 300 25 5.0 100 

17 II .. f-,J\'! .jl-JjJaJ !::.Ej t..}4'- 400 25 8.0 100 

18 £4-¥- '1!1\'! <'.!Lfl •I .2.'lt~L.f.!/- 600 20 2.0 115 

I. 4-i:-l44s'I ~:rl61~(.:i.)-~~%> ~ ~;.l~l~s'I ~.,q~~ ¾.¥:<il-¥-

~"1'-1-2l•Uc: ¾ 21,i. 38¾91 -'1'11-olit(i!¾¾ ."-~) 0 1 :llie ;,!2 . .5'. ,<,Af;;J:lj.Q.4(.l[ 

5.1.25), +!- ~T~ ~11.Al~<li .7-]~.£ .,(J-~q_! ~tiloQi= ~~ ¾.¥..#Al ~½:: }!.Q..£ Y-Et~t.:J-. 

- 139 -

. 
·I 

;\ 
'.j 
.I 
,1 . ,. 
1, ., .. 
•• 

w 1:, ., 
• \I, 

ii 
ii 

! 
·ii .. 
l ., 
] ,. 
}l ,, 

i 
I ' ., 

t ' 
'1 

i . • 

I I ] 
' 



.lf. 5.!.25 ~Hl"l~ 'll "1-t:!"1~~ -!1:£:~~(t!"t"l'i!.!le'll!l. 1990) 

'tl~ "t'l! t\ 'll -!1: ¥. "1 "" •I 2 

1 ½'ltl'! Psi lotua nudull >ll'i'-.S'. ~"l'i!. ~>ll'i! -'t:!I'.~ 'lt"l~ -¥-171¾ 
2 ff(ff-'1-) Jsoetes japonica ',171.S'. '!!'!Al '!j'!'!jo) 'II ¾ 
3 ~l~'l! '11 Aspleniua antiquu. .. 'i'-.S'. "" '113-: ¼' 'l! ./'!-' i:t '1l '!!ff 
4 'j/OjJ.1 Mlscanthus changi i ',17).S'. *~- 71'!!, -"\-1-( 1964, 1965) !l'll¾ 
5 'il-01'1 Miscanthus chejuensis >ll'i'-.S'. t!•11l II 

6 'ij-7JOl7J'-f•l Dioporua ovale 'il-'J1l. 1!0/1!. >J;.t-M- % 1000. 01~ 2"1<1 II 

7 "''-l•l Li Jiu. cerma 1!"11!. i½7J1l. 'll"11l. 'i'-%'1! % II 

8 11 'l!'-l•l Li Jiu. hansanii ff.S'., 'ij-7J1l. '1l'i'-, 44'•1 II 

9 :-!'r•l•I¥ Msjant,-,. diiatatw, ff.S'., ± .. 1!. 7J-tl_.S'. ~~"l"I II 

10 t!•t-.""£: Tofieldia fauriei >ll'i'-.S'. t!•11l II 

11 10\ ;;; '-I •I Tricyrtis dilatata ',171 .sc. *~- 'l.! 'i'-"l 1!. '1!\'!.!r., t!•11l II 

12 -eot~. TrilliUII tschonoskii 1!"11! . .2.<11!. -1-¾.S'., "1•11! II 

13 ~f(! Crim.ra asiatfcua >l'i'-.S'. .'V/)11 II 

14 ,.~,f:tf lycoris BW"a!I ¼'I! 7}0f"-~. Lf ~1!. "l•J1! -¥-1 "I¾ 
15 .'r. '11-'l->'1 n Iris odaesanensis .2.i:11!, <H!'l!. 'i'-%'1! !l'll¾ 
16 i:t¼I'! ey.bidiua nipponicua •l'l!si': <l¼AI, -"\'113-: ~'-f.S!. II 

17 ~Dl'-l Cypripedillll .acranthua1ll"'~J-tl, zt~-tl. kiq1J -¥-10/¾ 
18 ~•I Gastrodla elata "17).S'. **· 'll'i'-"11!. "1¾1! % II 

19 "l¾I'! Vaxillabil.UI yakushiaense ..qOJ-tl. 41~-tl -¥-171¾ 
20 'ir~I BrasenJ a schreberi · ~'ll*'i'- OJ>l'll~. *•11!, 'l/..!. II 

21 7fJ.l'i!¥ Euryale ferox <l'i'-. ~ 'i'-, ~ 'll*'i'-- ~-11,~ 'i'- II 

22 .... ,,...,,.¥ Aconitua austro-koreense "5"-2..-tl, ;;tJ~l-tl. ~~-tl !I'll¾ 
23 ".S'.•1;;1¥ Franthis stellata 7J-l,.S'. ½"11!. ~•!'~. t!0/1! II 

24 '1l'i'-• I '!1¥ Seaiaquilegia aandshurica ~n}{!, ~f-tl, J:rof-tl II 

25 .'i'.<l\•l¾ Hegaleranthls saniculifolia ~*-tl· ~tit{!, ,±...q,tl II 

26 •l:tf•~ Ranunculus kazuensis >I 'i'-.S'., >II¾ 3-: 'II¾¾ 
27 >,!>,!•l¾ Jeffersonia dubia 4-t:!. <l'i'- %>1-M-. .1/-~,.I -¥-17)¾ 
28 t!:>l\'l!~ leontice •lcrorhyncha 1!0l-tl, 11-tl, .:ilt! !l'll¾ 
29 ~~o]~7ff Drosela peltata var. niwantca ~ \:I"~.£. -at! lg#~, .!l{!.S'. -¥-17\¾ 
30 %2'lt'i!~Sl-1!- Sedwl rotundifoliua 'i'--%'1! !l'll¾ 
31 ~# Halus asiatica "I 0/1!, 'J-!- -¥-171¾ 
32 4.:x.oJ~l¥ Jaldstelnla tenJata 'll"I- +l-1!. ") 0/1!, .2.<11! !l'll¾ 
33 71;::.1}- EchinosO}XJOra koreensis tqf-tl. 7J.f!:£. 6J,,Z. II 
34 'a-'o'>II •1 ¥ Viola diaE1Jtica 'ij-7J1l. 1! 0/1!, .2.<11!, "1-!-1! % II 
35 %'>1•1¥ Viola websteri 1~11t. ;111{-tl. 11-o.t-tl II 
36 ii'•l:tf'-1-'I- Diapensia Jappooica var. obovata t!'i!l-tl -¥-10/¾ 
37 D 1 -:,! '-f.J/- Abeliophyliw, distichu,, ~t!1!. ¼-'4- ~~ii:%~•\. '11! :lJ'll¾ 
38 'iPJ~-!-¥ Hanabusaya distichua 'S"7J{!-, 1lo.t-tl . ..2..cl-tl, ~*-tl -i- II 
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"'i'il'l!'<l % ~•1"1 '1!.tf.s;. -'1~'1 "1-'l"'l7f "1-±"12 ~ll:>114', 7f"'-, >1111~. ± 

%, 'll-'a- %'1 'l!>J~ '1!0 f '1!•1'1 't!>Cf'1!"1'l! ~•ft>ll'l c!J/-~0 1 .'r.AJ~•ft'11.tf 'i! ~.2..s;. 

<>Ii '1/.¥:!cf. Af 'll Ai '!.2..s;. 'l! ~ 'l! ',I~ -'l ~'1121 -'l ~'1 '1!.tf 7f 61'\l'i! •'l! 0 f '-I •f ~"'I ;cf'!! 

.5'..<\ -'l ~ '1! ~'b' 'll ~~ ~'b''l '1! ti .'r.;,J4', '\I 1!.£.s;. TI 1!.s;. 'l! ~ 'l! •J, cff 71 .2. 'll <>I cff ~ 

~•st ~"8J.Q...5:. 4-'roi {1~1'}~c}. 

A}<:js] ~ ~off a;J-c} ~:.tf¾"'r"!:: ¾7}1'l.:i1 '-}~~ {t±,-J- ~oJc}. !EU ~.,L.± :lft'i-.Q...5:. 

-'l ~ '1 11, 3'c>ll ~ 1f 'll .!/, "t±'i! ~.2..s;. ot'II'!! cf. 

uJ,c}~ oJ*ofl ~.¥1'}i=" ~~¾CU Ai 0J~fi'~. 1!1-~. 71~~. J:]1:1]~. OJ7J41, .A.l'it. ~ 
~. ,i-.?JI %~ ~:atAl ~i:¾4 JIJ~. 1ttg~ %~ ~Ill-~~. :1cJ2 -tt~1 ... J.Jf·, .s!.eJ-?4J¥
%'1 ¾R, Af•J.2.•I, ~cl, ff. •l1Jcf±t.f.!/- %0 1 71"'1 TI1!2f 'a-Aloi >l:>l'i! ~.2..s;. 

.5!.'l)cf. '!!•ft oJ'1J 4'¾~ '1!~<>1"1.<f {/oJ ll~~ 4'2 1311, DBH 15cm i.1'1'1 ~oJ \'.12 

AP"J.2..cJ,e- DBH lOc:11, "r.:il 10m 4{~7}, CJ7]t:}±4-¥-!:: DBH 7cm, "'r-2 811 ~.££ ~.¥1'} 

.:il ~.Q..~.5:. oJ1#7' ~;afi:l'E ~ ~'-1~1l¼.Q...£ o),t-1'}'E ~ol 1:1pg~·e}c}. 7CJ2 ;g

A}¾~~-±% %2.1 tg 3J.Q...5:. ~~Sl -1-Rr-Ol'I ~:.:tJ ~~ itJ8fl7} ~j- ~o)t:}, -,~4 7)Al 

TI'I! <>li°ll"'i"i i''l!'l i.1'11°1 ,J~ •J71cf±t.f.!/-~, 0.l 0.l 0 1'1iw %21 4'¾~ >1141 .t711 'i! 
~oJct. 

~ 3J.¥ ~t.ffSl tf-fi"-1]'~~~?;J(A}~'-J-i2-.5:. -¥-"6i ~ I.2km lf!oj~) Jg-.g. o] :.t)<.!js] "T 

¾'<I'll '<t"i¾.2..s;. 'll•foJ cft7J7f62J 'l!•J~ '(!of 0JaJ.2..s;. 'll'I- '!/±7f 61'\l'!!cf. '1!•1 

cffT ~~ l;ff~~ ~}AJ'8}2 ~!:: tr~ ~:.tftijJ %~ ~oJ~ 'tl~~ .Q.'{1.2.~ ~.lj!- ~±~ ~ 

..Q.£. ~q_lc:}. 

tft¾o] 7J(!- ¾OW!:: *fi" ~:.tff~o] '9"AJ~Efl.£. ~~£Joi 7}.:il, 7l'E} ~~7t 7t"8ff.:tJAJ U 

~ :f-oJl-i.J t ~~off,"'{~ ~--~~01 2Ll.£ .fl.A)~ ~E...£ li!.~t:t. !E.l!" A)7tAJ 11:f"cfE...£ 

~t!- ~-7-~ {J¾..Q...£ \..f;,;J. -il-~A)LftoJI~ J.{OJ1l_!~~J. t!°1Jt§~, ~o}"'r, ~1::1]¥, ;tlt:1]*, 

it~~~%~ X.~~~~ ~.!}~~.£ ~-'§o] ~-'g~ ~o]ct. 

>171"11= -'l~'J'l 71</,& .5!.'1! rcf%2f {1°1 ofl'\l'!!cf. '1!7'± ';',>Cl ofl'lj;cJ<>toff::: Iii'\! 

~¥2} 2 4"-1:t!~ 'ii"AA~--~ .I!J"817} off-"gl:12, ~;tft 0J*offt 4=-~01 ~;tftl5'}AJ t U.:t]~ 
(Ji~ ~Jif-oJ ~li,tl -"gEff~). ~A}fi" ~l!: ~~£.£. ~1l,·'-I 11~:f.ll~o] ~~-\!ri. 
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'l!-'1·± -ll-11.cxJ < ::1. '!l 5. 1. 33 ).sc 0 1 -S-'ii •l '!l ! o. l 57ta.2 )~.sc 'l! $fol -'il71 e \.fcxJ e 'l! ~ aJ 

'l!'J-1- 7f0-1><1 ~etl'l! ~*I 2*f1'!oJ* 'l!~>j, \.fcx)Jf't! <l><J'l!Oil 't!"'l"loJ ,J~ •l•JoJ. 

1!;,joJ-'!. >i•nl. 'l/., ~:J.'!I, .o,of¾, '!\t:J. Jl½•ft %'1 1\1-'il Jf,'!,:,f "'1%:,f '!l"fAf 

~- ::lifAf~. •HrAf~. 1!"1-&, cfAI~. i,tAJAf~. ~~Al~ ii' Af~:,f "'1H0 1 ~'l!><l 

Ol= -'i'-"1 °J~>ff -& ~= <>1~"1><1'1!, '14i' 'l!~aJ '!!"'-& 71'1! 'l!~Oile 'l!Jf"'lli!i 
o) l,ol ',/; ~ o)t:f, 

,'!, Af'll><l-i'( 'l!-i'± -I'--'] ) Oile 'l! 'l-'H .. "1-'l'l!.£ %'a- 2 ).sc o) .!foJ"l 'll~'-1. Af'll 0 ) A) 

'.!"12 '-f'l! >t-'l"l'l!.£e i-'it'il-0 1 ~-'l•l'I! ~oJcf. ::1 'l!aJ.g. "'1-'il nf2J'l!aJ:,f 'lloJ 

32.400.2 0il o]~c\. a:\e\-"1 "'1%t!ei\1% 38too {!±-.\:>I] "la\, ,;;-t~i\l.g. 22toniyr.sc z\ 

z\ {!±0-f:>I] 'ii ~o]cf. 

:J.i!f'-f 'l!-i'± -'i'--'l!J -ll-.!1.-'].sc o]-S,0-1:>l 'ii •ft'IJ 'l!aJo] 0.157ka2 'l!<il, o] 'l!aJ0 ] "t-'l 

-'l'l!.£ 0%'iJ-Oil-"1 1-';t'i,~.sc ~~"1:>11 ,<JE..sc 0 Jot a:\el -'lii:t!ei\l.g. 80ton°] ¾71"1>11 "1 

.2, ~~-t!~~ 36ton/yr ¾7Frt7fl ~r:}. 

~- 'l!-i'± .!/--'].SC 'l!~ ,Y±i\l:,f, •f'IJ~.sc 'l!~ ¾71'\l:,f!J 'l!>l.sc .!l.'l! .2.0-Ja! "'l~t! 

ei\l.g. 49tono] ¾710-f;,ft "12, si;-'il1!'\I QjAJ 14ton/yr ¾71-.1:>l 't[cf. 0 )::: Al'!!~ .!I.ti 

"'lii:t!ei\l:,f ,i;-'il1!'li!l i,\0 ] 0.2'<, 0,03".sc ztzt ¾71~ i,\0 ]cf. 

,'!, ;,.Af-'l"l'l! 'll-lif'l!!l 'll-lif•I. 'l!.o,e). -\!'±el. ,i-1'\e]Oil-"1 .'r.•li..f-'1-Jf "c!'-1-'i'- .'r.;,)9 

7f 11:.o1,-.1::: ~= "-'l"l'll~'-1. 'l!-i'± '1!11 <>I'll-'! 'l! •ft'll<>l'!l-'l* ¾11~.sc '1!'l! 

lkll(~?J 2km)Oil~ ~~'B'}Al ~.Q..E..£.. Xil"roJl t:H! °cf*J~ ~"e:t 'ii"i- ~.Q..3:. ofl~~ot 1t} 

•1-"1 ~'II~ .!l..':cft~.£ ~ti. 

~ -lj.£.sc!J '1! -jl ;,ff$! .g. ~ c ( •f 'IJ-'Jl.sc o) .sec: '!\ 'll.£.sc 673o( 'l,'./if 'l! ).SC "I 2 'll~a\, oJ 

~ ~-" la-"' 'l! -'t-"'* ~;\\\-". o-f2 9).c\, .£.s<..i,,& 10..s'. $f2 '!!•J'!!-i- "I~ 5u'"\ "\ 
oj * 20m.sc .!l.'l! -'l'l!.fll€ 'l!aJ.g. l.346hao)oj o].-!J <l-1'-11:% 'l!"l-')o)tf. 
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1!'ll.£x.'1 l:!'ll 01 "" Af'll ~'1!011..J•I "i"l'<!'1 ..!.'!-, 11'11'1!'i!<>I 7l<>l•le •111 3.71 

.. ~<>I i:f±'1 "f'l!nf2Je .,fnl•fi:f.:a. • 4' ~t:f. 

"1*-'l 'll-"1-ol! 'l!Jl.tr 'l! •,;,±1..\ -ll-•l"ll ~ t ->1~01 ><l•l:: .'i'. 0J.2.x. 'l'-oi -,.,1;:;. -3-4'"1 

e ~•I 'I.It:!. 0 J;;l,t M-tl .2.'ll*'l!-'l .. "llol! '1•1 l!J•l1f '1!".!~t:f. li~. cl7l.2.'lllii' 

'l!ol .'e.•,;,21 -ii* .2.'l!AJ;,j '<!'lla!-2.x. ->l-il<>I lli>f* 'll.2.~ 4' ~.2.1..\, 'll'lial-2.x.e 'il 

'!la! .g.9;.. "i>I¾ 'll.2.~1e 1~,1 \'lt:\. 
cJ71.2.'ll<>I -'ll! ->l~'ll>le 7fA]aj 'l/>l(Visible injury)-'f •l7fAJaj 'l/"1Onvlslble 

lnjury)!a. 1..\'foJ * 4' ~cf. 
7\Ajaj 'll•le .2.'lli!,'!!o] '"4tr 71-'</¾l:! -';, '\'.'<. 7]-1;-, 7]~. ,ar.5'. %-'l <±>II!<. •l.2. 

al ,,_IAJ n %'1! ~>l•l<>l ->l*ol) ll]>l-& '\'711..\(Chlorosis !l'.e Necrosis). •l..ta! "1-'!'.£ 

.:i .2. '11 *'l! e•l•l<>l '-1 ->1 *'1 ':!"I-,1 n ¾ 4''1-'<- 'it ,1 n i•:se1 -"--'<-"I ':!"I-*~ --J•l-'<
"1 oJ ':!-JI-~~ -'J•l-'<- "le ~-!I- 'if"\nt, •17\Ala! 'l/>l:: 0\-\' "1-'!'.£'1 .2.'11~'1!-& H 
l! ->l ~ 01 'll -li-ol! nJ •I ¾-'J-& 1..\•l'-R><I e 'l.l><l '1! 'll •l al. ':!.tf 'la! 'll•Hl '1!01 ':!-"1-'I'-~ 
-2.£. 4'~ol) oJ'!'! "l'l!~-&- o]*I!:: ~-& 'l!trcl. 

0ii!ltr •l71Alaj 'lt>l:: ~ Af'l!><l-i'-ol -l/:.¥.•le I, 2\'!'ll ~,'!,->llii'. - ol)-1- lioJ '!I~. 
OjAff. 7Jof><l~ . .£•Joi*• il'1'l/it. 7Jfi'Af. Jtf, 'l!'ilol, 71'/1/0I. -i'-'ll~ % - Oil!: •l 
•J"1"l '1.1><1'1! cf'i!':!'1 Jif-e- ->1~~ *~- '-f'll.2.•1. •111c1±'-fJi'- %<>1"1 1..\•l'w! 4' ~e 
'1! -'J .2.x. ol)-'J-t! cf. 

,!', Af'l!Al',!.2..'<. ~•R -l!"t01 71%5'1.:i!., ¾'ll•I %°" ',? '1!-i'-± lf%.2.!<. ~l! cft.llaj~ 

cl7l.2.'ll*'l!2f SO.cl) '1l! nJ>J ¾-'J'1 'l!'Jaj~ ~'8-i- .5'.->jaj-2.x. 1..\El'-ft\'! .l< 5.1.26:zf 

~t:I. 
0ii!ltr c111.2.'11<>1 -'ltr ->l~ nJ•le CD -l!-<>1"1 <>l*ol! '1!':!"1.:a. 11-&-0il"l 7l-&ol!e •J';! 

01 al.". ~= 'l!ill>-1 ~t:f. 0 1~~ 71'9' ~'c!.tf :>l'l!Oil ->1~¾"1, Afl.¥.71 •l..t"i 'l!-"1-01 

l,•J•l><l '1!. ~-i:"1 :: i '11"1 '1.171 •lh'i'c .2.-'<- ¾01 ~cf. ltf •1"1 '1!-i'-± 11 ><I 11 l:! 1! "1 !tl-i

"1 11'ra! ->I-ii"'!! '1!-'J.:J •Pi!Oil ¾'!l~ '¥-oJ ¼. <>l*<>I <11].2.'11°1 °1'1""1"1"1 'I.I.£~ 
7J-i'-•lol l!t:f. 

al 0):{!J;!.cfe %.tf'l-8-01 ~'l!l! ;!off nJ•l.;. 'lJ71 41,&c-ft, l! ol).'<. S02'1 'il~off:: 

.2. 'I! 11 '-I. HF-'! 'il~<>I:: .2."' 2,1 Oil "i •I-& ,1,g -\l "1111 'l!ei:1. 

13) %•Joi Jtf•I 'l!'ll"'<>l'-1 •1'1-'I-:: 'f-2.x. lllllil~ 'l!.2.E.!a., l:!-'!!ol)~"l'1 71-'J¾l:! 
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~1 •I 'II •I ~ -i-¾.ff-

'll '!I J,_ ~-ii- 'JI :tf'i-ll-( "1-'/--1,. -\! ;,j -& . nf, 'l!>,lo] 
%) 

Z! 'll '!I ~'ll'i"1%il'. e]7]cf±'-l-'1- %) 

'll '!I ~~?(~~. el7lt}&.4-¥-). a-J1-F¥-( J.f OJ~~, 
°" "1. :tf "1. x'<!'/''-l-'1- % ) 

ti 'II ~ '.l '-1-'I-

~ Af'll-'l ¾'llol \tfE<e 'll•J~ 3::,f •HJ~;.. 'l!t! -1'--'i' 'l!-'11:zf 'll-i'-± W%1~•1 '11 
'{!'fl%)~;.. '-lit 'i" ~cf . .'E.t! o] 'll~~ 'l!'ll"l'l! ~:zf ~'i"t! ~~.;._ '-l'i! 'i" ~~aj. 

~£9..) ~}0 1,e ~~4 1M'-e ~*J~ ,R-1,}tr}c}. 

~}<1'!.af~ til'tloff "'"f-1- 1l~1~ 1~9..J ~:?A~*J,& 011~· 1M7}ll}~t:,fli:; oft~ot a:J-~ t!7J 
'll~'!l7f-'J >,l,J:zf ¾¾t! xfjUf ~ojof ,>fx]',!, Cl "'t"Jxf.iUf -1'-~•foj 'l/-l'-71 2A]t! 

t!>:!'ll•J'!l7f •J-"f-'l '1l-'l'-110!l.<l <>lei "il"lil.{! •-i- 2i!l•l<>l ~'!1! ,P,,t! 'll•J-'l ¾il..r. 

<>II ltf •I '!l 7f '1l "'1 & -ll 'l! •I'll cf. 

~ Af'1Jx],'-!:: •1°J-'1!7]'f,,>f<>I! li,oj ~oj.<j ±'ll'i"'!ltl-'J ~'!1-i- 'l! 'll'llt/ 'i" ~<coll, 

~•ff -2-'ll~'l!-'l 'l/7]>1-!t %0 1 '1!•8711 -i'--'llil.±-'l '1!:tf¾ Js.alt/ 'i" ~2. 0A"l 'i,o] '-1•1 
ig ""r ~ct2 Ji!..ol~cl 

fi";,11, 1tH:HJ- ~Z!SI sgeft~ .:g-a-f..2.~ .. l!ol ¾7}ll}o,f £ 0Jt!7Joj ~~l:l.:i!. oJofl u:J,e} ~ 

~-'l ¾i½4r -2-'ll~,,to] '-l•f'-12, 'll,tl"l~.s'. 'l!~'l"l -lf""~,,to] 'l!'l!t/ ~i!l7f ~cf. 

~•I. TI -ll.;.. '-1"1 :tf'<l "I ~ I "f •l >:! Af >C] l -'l "1 ~:zf .s'.!if-'l -'II 'll-& "I •I •l<>l ~~Al -"'- •J 
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'1!.-'1-± J/-><l !i'.><] 0 Jff -?j.-loj '8-AII, AJ'!!t-i- '!!~<>II -',!7]:C: "'la! ~'!IOI~ ~±t! 

.-171 -?It! "i'!l'l>''l!.2£ c}%2f 'll~ 4'Jl.Af'1.a- >l]AJt!cf. 

- '1!. -i'-± -'\'-><J !] £.><] 0 ]-8-AJ "t><l '8-<'.!-i- "I .!1..-f"'i <>II~'<! ~'If '!!t}oQ 7Jt! 4'¾( .lf. 

5.1.27).2£ ¾'!f,!"!-i- AJ'!t!cf . 

.lf. 5. 1. 21 ti 7] ..2. '!I ot Lt 'll o I ,Jt! "HH 'II. ¾ . .-1 I '1 <>I 

(~~~'!!'1!.-r~. 1990) 

¾ '!11,/'-IJ/-, of.<l'-1-'i'-. Af6<lnJ'-IJ/-, ~i!l-%''-IJ/-, 
*•11'f\.aJ6, 4'0J"i¾i' 

¾'!!~ ><I "I '1 .!1.,-,,,21 71 •J!J *I~ <>11"1 :i 71 *I'll 0 1 J/-oJ '<!cf. ltf •1"1 ¾'!!~ ><1'1!. 'll 21 
,ff'!!<>I !Jt! ~>I ~1'1 '1!.'tl'll-i- '\''I-"- -.1at -'1'1!<>11 '1!11-i- it 1!'1!0 1'-l•I. Jif.-J 'l!-'8--i'

¾:i.21 ><1'1!.~'.1-i- ¾t}AJ,lec '!-?l.s!."1 :i 121<c 'l!'!J-"i 71'!/4''!1<>11 '1"1"'1 nf:IJ'<! ~"' 
'1 *l-ff- 4''<!.2£ 'It* 'l!"l'<! '!!•o>oJ 'll9icf. 

oJ i!j t! '<! '1-i- DJ '1!_ .. •J><J-Of .:;t><I ~ ¾'.j ;1"! olJ-'ie, ><f'l!_!j nf2J¾ ~±t!.2£ '(f ±AJ,J 

:: '1"1'1 ,i,~oJ J/-~.!l.cf <'.!Jl.t! Al'1.2£ "t><l>il:1~ -!!1. ~>l"i~.s'. "t><l-'8-<1 'JI -11-

"l-'8-<1. AJ 1! 'It 4''1! '!)-{!!] ¾'!f "'1"1 oJ 4'~ -'I oj ot t!cl. 

(!) 71.s<.4' 'JI -<1'1! "1•1-8- "l•l ~ ><l"l .. 'll-& 11;;1 4' 'll;,J'-l 7Je'1 "l'il2f -ff
-<ft! 4'¾-& <Jt!cl(oQ; *ifi'. -<f'l,'..2.<I %). 

t2, 7Je 4'tt 4'J;f ~'!!'l!><loil "1~-.1.sc.~ -:-!'1t!cll.lf. 5.1.28). 
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JI. 5, I. 28 ") >! 4'¾ 

.-J'!!eJo)AJt:f 
Al°o'~~ 
-'1"1 
~J7Jcl:±Y-¥
"t'1 

~ ?ti...t-¥-
7},'-Ji...t-¥
i.off-8:~ 
%~Y-¥
~t~l..}-¥
-<rOJtf{ ~ 
iztL.Pi'
.=e:Jl-}1,L 
;iJi...t-¥
'!! ;<' "f ii! 

llff18-i...t.'f
'lJ'J% 
%-2:.?t~ 
t'3JL.f-¥-
2d"i...t-¥-
9'?,¥t:}i!J 
tg;,;ll..f.!j!. 
~ .. q tr 
o ~ o 
%Lt-¥ 
~i;.:rff 
~LI 

0 0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

--~-· 

(D ;.>fj~{;~ ~V,l-? 91~ -'r¾..2.~ ~7JOf] 1;l'!i}o] ~ !1J~L1r .. ~ O}c:j, 7J~l~ 0 ]nf ,q~ 

.>go] -t-~ ~£ ~JJ~l.£~ l!t:l. 

CZJ ~'1).£.£ ~~Zr..Q..§.. %{!2} ,qz.J-~ ~41--'&% f-7] 1]'6"to:j ~,¥- -g-~;,;J_:;r..z]: _Q_{J 

~.Aft.£ ~~]7]~ ~"&~~ V::c}. 

(3) ,?i~f~~ S'jlj!- Aj~~ o,j,TI~ 2~0-}o:j ~~f .Jl/~.2._.£ ~.Aft~~ {tt.}, "0"}~!. 
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,a-}-=t-al'{!Ofl ~'t!~(llJA}~. ~¾~, "'J¾~ : ofl~ii"oj A}"'J..2.cl. *~· A}~~ll11-}"T %) 

ii- "''B-.1'1 '1!-i'-± ?'l!A]Qj '§<H'11~ •J-i'-"l~ {l-A]"ix."i- '!le). 

'1!-7-±ofl-"l •Hit"!::: >li?Sj '§t!.2.? 'l1 1!-¼>IISI Af-8--"-"- 'l!'il ?'ll"1%>tSI 
..2.~o] ~?ff~ '? 9l.Q..E..S:.(AJt:ff.'!j.Q...S:. t.ft.AgoJ ~~ ~~'ff" %oJ "r"ff"~ oJ"T":: 

t~ ,.-.J {j '/Al "1%¾1 '1121'!! '(/A)Sj \l"il -il->fl-"'"i- '!le). 

l±7J~~-& 7114i-1"}o:j oJ~ Data~ ~7}'0'}2 7J2ii 'O'}:: Monitoring system~ 

7Jj.}~c:}. 

'1!-i'-± .!/-Al '-loll l!'i/.i,,'l/ 7)-'t~ "]*J-.)2. 0)7,i~ t!-8--.foj "t!{loJ "!~"IA] 

?!£-'t '!!cf. 

"!%SI '§t!2f -1!'11~::: 7J£.'1!-i'-Sj '§1i">il<>il 1.-f•ll.-f!:: ¾'\t %* 7J"f-.f'1 '§ 

1i"<>il SI'!! ¾\I'll 7fofl \I ;'.'.cf. 

A].lf¾(,.'l/'!! o]~t/"l "t!'i/.ll.'l!SI ¾-!i-Sj '/%¾ '1!'i!'1? ~!:: '§¾l-1-§- t! 
%'!!cf. 4-''l!. tH7JSI zt¾ .2.'ll-1-l<>il tl'!! '§%SI '-1'8.i t!-S--.1'1 'l/7J'1!SI l! 

{4~~~ ~~~ct(£ 5.1.29). 

;;tJJf.t.ftA] 7cl"AJ;\jl(lndicator or Monitor).5:.A~E.j ~ .. ~.S:. t:ff7]E.j 1!.£ ~1{:tj, 1"}:: "'J~ 

61!:::: AiJ7}7..}~ "¾,Iit!"tcft7} 9,lc:}. ~~ff:: 0 ]aj ~2 91.:: t:ft7J..2.~~1! {!;-.5:.ojJ E.jt;ft l..}e}l..} 

!:::: ~~~l IIJ'8ftE.J ~£~ ~~"O"J ~ 0 }1.ff:: ~ 0 J2, ~~H:: ~~~ 7}~ ..2.~-.1! ~nl~l.S:. 
A~ ~~~ o]%'0'l:: =,o]of. A~]~H:: ..2.~~1!0lJ ~¾¥! .f- ~~&.~ojJ 1 .. fi:qq:: ..2.~~1!4 

~i'1~ t:ffA}~~E.j 0J~ ~~'O'}o:j cff7]¾~ ..2.~~1!~ 4"-~t;ft t.ff:= ~o]c}. 

A}~Al*~ ... '!l"~~:: 1-}¾A]ofl:: tsw~~(1ft~J0J{g'i}, J.ffaifts~. t:.Jt:.JoJt:J 

~)~ ~;(ft1"}o:j _lfA}ft*~ tc1J;;tJ1"}.£~ ~C}, 

~ A}~A],1-0l]:: o],t! "r¾E.j ~--¥to] U.Q..E..5:. oJ ~~~~ ~%tilo:j o]~'6"}2, !E.~ 

~c] R.¥..£ ti}ii;~1"}t:}2 ~o:j~c}. l~}~.Q...5:. I\1-t~~(~Cj 't!~oJ ~~~~. Of]~~ 

<>i ~tc.]. ~Aff, tl}i!~o] %).5:. .!r.A}E.j *~~ "'JA].5:.~ 1"}2 ~~7]{!o] 754~ .f- ~~ "r 

¾~ ~;(ft7} 7}~~ ~oJc}. ~. &.{f.£ 1)A]itoff 91.oiAi &.{f ~~7f~ ~1i!1"J ~.5:.tr}o:j 

AJ ".l-"'-'t '\!tf. 
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- ~'!l.'r.£ '1:!1! ¾Af.£ ~~ -'"-Af '>l ll"I ¾'l!>fll(¾'l!•,MI. ¾'!!£ 1!~1%>:zf 

.£Af, -'"-Al ¾'l! %'.2.£ ~~ 'l!>JOII JXf!"' "1~ cf~-&!;!_\'!, •l'l!Al',J.2.£ ~~ 

.£A} 1il ~it. 1QJ2.l 'a'~~%~ 'fl~~ 1f~ 1il ~~ ;tfji.£. 1'H°~ ~,:).£_ ~ 

-S,!'-.. ~cf. ¾'l!-8- .'r.£~ 7l~SI =* 7fit"I lt-8--'"-~ "}.:;,, .'r.£71 ~:: 

><l~SI -\11!££!:: ¾Af -l'oJl:C 0 1 =• -t:!'o'Jo-r "}£ .. ~cf. 

'!! 7} •J 'ti c:H "ct~ -i- '!! 7} ..,. .,_ 

t:ft7]..2.~--~2-l ¾-ff- ¾,"11, •H 1+I'- 'ljOil 1..}1'}\± 7}AlU1'1f '!!%-& 
.;- ~ 7}ts} !:: ttJ':) "'l£~ofl 'l•loJ •12. '!ls! 
SCh. 03, HF •H'-1'1-'lloJI '-1•11± 7}Alnlsf'l!% 

. t:ft7].2..~~ ~£,a- ~ 
7}"1:: •J'd 

(I) "17lSI .2.'!1'!!7f•J'tl -¥-?~ i~, ~•l<ilofl '-l•l'<l 7}Alnl•R '!!% 
( "171 ><l .ll. 'd > ¾,"11 '1 \'! "I * "1 '1 '1-
- cH7J.2.'lli'l!<>I ~ l,'-S,7f.,,. i~ 'l:J1.ft '1'-8-'ll~ \Ml 

'IJol .. ~ "''!IS! Af-\'-•1°}, i<"1J 
i~1111'>!) "Ii'& 
•R*l !£!:: ><l'l!i~ 
"1 ~&: o1-s,.-1~ 
iJJi:f 

- "1 ~ 'l:l ¾ SI 'll "'l '1> 
'll ~"loft SI~ 
•J'lj(S02, HF) 

(2) ¾71'1 .2.'ll'!!7}•J'd 0 I at OJ-.--& '!11''1- 'll SI 'll "'l 
I¾ 71 ><l .ll. 'd > '!!£. ?<!~±. '!joJ+A!I, -\! 
- ~Af><I ~ oJI ,! •I i '>! ~- "I'll-&. 'l!SI "1 "t'!I s.. 

~~-,H~ 1'-{14=-~ ?Al nl '11 'l:l \'! aJ I lt'i:l? l 
I cf 11 'l! ) Sj 'll ~'o' 
ER~ ~A}~}::: )IJi::l 

- ~-i-~¾21 ..2.~~ 'it'&. •t'-1'1- '!11.H '1'-8-'ll~ll~ 
l! ~"I off '1 ~ 'd..ff •l± ll~ 
111Jit:f(SO:z. HF) 

(3) ~71'1 .2.'ll'!!7}•J'll ¾ C}OJ.£, 1'-{1£, ~oJ~$J, 
I ~ 71 ><l .ll. 'd I Ordination ~~ - PCA 1r':J 
- ~Afcft'o'><J~1.H sic 

~,2-~.;- &_A}, 

~"I "l<>l cl 71 .2. '!I 
,&- ,f7}ti-t::: tiJ~ 
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- •l'!!of ~.;z-± -¥-><17I 'l!'!l'ilof ltf•I -01.;z- '\l•l>II~ '!l-9171 ¼0 1"1 -of'!!"'l~~ 

"i"'l><J1f '!!±'i!tl. ~.;z-± 1J><lzi.1i of'll><l~ 4'-'!!<>ll ~e ±<l"l -'l''!! "'1¥ 
~OJ '!!±ll ~= .!i!.'llt:}. 

- ¾AJ¾ -?Jt) >i->j 'JI ··~ ->j~ ~~ 'lJ-¥-7} ~}2J'i!t}. 
- 'l-l~"'J'i-0 1 ¾11•1 1]~ ><l-\l-'1¥~ "i-'1"]71 ~±ll ~= .!i!.'lltf. 
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I 
-

tl.-~·~J~- {! ~- 7] n ! ~P-H-'?11 l ~ ,!"l''{}:zj ,l<l'7]7] q' S;N ~ 

' Cl ' 128 • 39' 20" E 15ml RC:VI-7 
i '9:l 7/5 - 7/6 I 35. 00' 30" N (5¾) Current meter 10970 
' 1 C2 128 • 38' 50" E 16ml I RC\1-7 
I I 

7/5 - 7/6 34. 58' 
' 

I '93 18" N (5{i!-) ! Current meter 10847 

' ' ' 
. , • ' ' C3 

'93 7/5 - 716 34 • 59' 37" N (2t!-J Current meter 07801697 r----
128 • 39' , C.l 49• E AC\l-200PC 

1 
128 40 36 E 14ml 

I 
S4p 

I '93 7/5 - 7/6 35 • oo· 21• N (30-~) Current meter 78A ' 
· Cl-1 128 • 39' 34" E 15ml RC,-1-7 
' '94 4/13- -4/29 35. 00' 12" N {5~·) Current meter 10636 
I C3-l 1 128 • 40' -15" E (Sm) RC\1-7 
1 

'94 4iJ:l- 4/29 I 34 • 59' 33" N (5g) ' Current meter 10847 
~ 

I C:l-1 ' 128 ' 40' 45" E 15m) I RC\1-7 
I 

I '94 5/11- 5/30 I 34 • 59' 33" N (5~) ; Current meter 10636 
:1'1 ______ 1 128. 40' 29" E j "T' 'it .6J ill- jl.::f: ~ J.11 
; '93 9/2'2 -lQ,'25 I ;W • :1)' 32" N (5-!t-) 34710 ' - -- - - __ J _ - - -- - - ----- -· 

~9-~ ~.ill, ~6l~ At%~~ .::t:~ojsj~ "8¾¾ ~rl~ AH~ .. ½ .::t:.§}¾-i! "t}~..2..oj, .::J.~ 

5.I.36.g.. ~-~~ .?:~oQAi ~i!:§1-¥.1. -t!~:E~H1J-l, 1:1]:E~ -"J¾(~J, X~'°a¾("tl-l~ 1-tEf\Rtj-. 

.::J.2.j.TI it 5.1.31.g. X~l .?:~-'J-,YoJtj-. 
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NO l ' Name Frequency Amplitude Phase I 
' 

1 
I 

zo O.CXXXXXX!O 3.17 0.00 
2 I 'VIM 0.00151215 4.76 I 293.38 

' 3 MSF 0.0028'2 l 93 1.44 322.65 I 
I I 4 ALP! 0.03439657 0.19 

i 
107.97 

5 2Ql 0.03570635 0.29 166.84 ' I 
6 QI 0.03721850 0.86 

I 
121.76 ' 

7 01 0.03873005 4.47 133.82 I 
8 NO! I 0.04026850 0.77 I 120.03 
9 ' Kl 

! 
0.04178075 6.41 I 160.11 

10 Jl 0.04329290 0.84 I 182.82 I I ' ' i I 11 ' 001 0.04483004 
I 

0.53 283.90 ' ' 
12 L1'S1 0.04634299 0.38 242.81 I 
13 EPS2 0.07617731 ' 1.75 228.18 
14 MU2 0.07768947 4.69 235.11 

i 15 N2 0.078999'25 13.45 235.70 
16 M2 o.=1140 57.24 24817 
17 L2 0.00202355 2.38 24577 
18 S2 0.08333334 32.40 270.21 
19 ETA2 0.00507364 0.69 245.45 
20 MO3 0.11924210 0.95 173.05 
21 M3 0.12076710 2.27 353.14 
22 MK3 0.12229'210 0.05 276.88 
23 SK3 0.12511410 1.52 138.83 
24 MN4 0.15951000 0.81 Zc,J.00 

1: M4 0.16102280 1.98 263.60 
SN4 0.16233'260 0.59 246.70 

27 MS4 0.16384470 2.34 25.1.74 

' 28 S4 0.16666670 0.83 269.19 
' 29 2MK5 0.20280360 0.16 329.20 
' 
' 30 2SK5 0.20844740 0.25 212.58 
I 31 2MN6 0.2400l.nl 0.41 66.71 

3'2 M6 0.24153420 0.37 85.35 
I 33 2MS6 0.24435610 0.43 135.51 
I 34 2SM6 0.24717810 0.22 147.9'2 
I 35 :=IMK7 

I 
0.2&131490 0.02 195.69 

I 
:113.57 36 MS L 0.32204560 0.03 

' ' . -- - -- ----- ~ __ ____j__ - .. 
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,= 

Sp Np 

= 

Unit: cm 

Apprnx. H.H.W. (201.04) 

H.W.O.S.T. (190.16) 

H.W.0.M.T. (157.76) 

H.W.O.N.T. (125.36) 

-- M.S.L. (100.52) 

L.W.O.N.T. (75.68) 

L.W.O.M.T. (43.28) 

L.W.O.S.T. 00.88) 

Approx. L.L.W. (0) 

Neap Rise : 49.68 

Spring Rise : 179.28 
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~~l!J--'t '\'!: ~ 7] <le ~~1(911) ~ ~~{}cl ~~7]71 '.M S/N 

'83 2/17 - 3/.30 128 • 28' 20" E (4.5ml WLR-5 
Tl 34. 53' 00" N O(H1,l Water level recorder 

'83 2/18 - 3/31 128 • 47' 20" E (7ml WLR-5 

"' T2 35. 04' 30" N (1011,) Water level recorder 

'83 2/22 - 3/29 128 • 48' oo• E (6.5ml WLR-5 
T3 35 '03' 00" N (1011,) Water level recorder 

-'l '83 2/22 - 3/29 128 '49' 40" E (7m) WLR-5 
T4 34, 59' 15" N (1011,) Water level recorder 

'83 2/22 - 3/31 128 ' 43' 40" E (6m) WLR-5 
TS 34' 56' 45" N (1011,) Water level recorder 

- -- -- ~ ~---- -------- - -- - -----
~h I S, K, o, Ni 

Station 
Amp. Ph.(g) Amp. Ph.(g) Amp. Ph.(g) Amp. Ph.(g) Amp. Ph.(g) 

Tl 68.17 253.42 40.18 302.81 7.51 176.94 4.64 130.94 13.61 23l.67 
I 

6.70 167.09 130.42 · 11.65 220.90 T2 ~759 i 244.00 I 34 (); I 29'2.331 3.66 

T3 a 7 04 i 246.13'2 j 34.26 ! 294.52 I 6.39 171.04 3.83 125.38 11.30 218.80 

T4 6.10 lo!l.66 3.701127.12 11.12 218.24 5'l.87 243.71 32.41 , 291.29 
I I I I 

168.98 ! 
T, 54.38, 244.49 j 32.41 j 291.89 i 6.37 4.111 125.43 10.90 219.40 
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tli3'c7]oJI >i•Jsflc 19931'! H! 5'l!-'I-El 7i! 6'l!~l"i RCM-7 Aanderra ¾4.';,fl 2til(Cl, 

C2), S4p -ft-41;,Jl(C3), ACM ¾41;,Jl(C4):S Ai-¾•f<>J 'i}"fei -\'-c >1"191 ¾41% ~of'l!cf. 

1!~.:tl~ Cl-€:, ~1!"'r£ t.ll~ £.o}-A~ ~E..£ "'rtt!oJl-"i ~ 5m(¾ "'r{l llm)ofl RCM-7 

¾4171 :a ~J.;;.•f'll~cJ. '<!<H! 1'1"l-"-lc i',l 5.1.38.ilf '!!cf. ~7]{!¾ 'iti1¾41~ "I 

36.0crn/sec, "r~ "I 18.3t ~20.3t.sc 2t'll.'r.91 1'!:of:S "-'ll~cJ, 'll¾~ 32.1%,~33.4%,91 

'1! :of~ "- 'll cf. 

'i"~"l'li C2l° ',l'l\-Ai 'l!~.sc "r'/lo\]Aj "/ 6m 'l]£('5'"r1i 14m)<>l1 RCM-7 %41>1\i>' ~1 

.;;.•l'll~cJ, i'!~<l 'i!•l-"-lc i.,i 5.1.3991 '!!cf. 1'l~"l-"-91 '!!:ilf¾ 'll¾.'r. "fEo\1 "1'191 

o]AJo] '.U~cJ, '1!~7J{l¾ 'itll R <,~ "I 27.2crn/sec, 'r~~ "I 19.l t ~20.8t 'l].'r.91 '1!:of 

~ !'.'l!~uJ, 'lJ¾~ 32.8%,~35%,.sc 37\J L}Ej-,l~cj, O]l'; 'l)7j'l)£.'r. s!\Aj-'i "}-'6-*'J~.sc 

1'!'c!'i!cf. 'll'!l Cl:ilf C3-'I ia~-"' ~'lilt UIJ, 'll¾£c: 32.1%.-3.'l.5%.-'I 'IHI¼ 7f1!cf.rr 'if 

~•I'll~ cJ, M'<l i'!.c<f-"- c: :r '!l 5.1.40:ilf '!!cJ-. 'i tll-lt-41~ "I 10.lcm/sec, ,;,~.g, "I 19.3 

t~20t, 'lJ¾.g, 33.3~33.5%,.sc A\<'!oJI tire '/!'f7f 7J-'I i\~cf. 

i'r~"i'li C4l° 'il'll"r.'r.'-11 "r'd "I 1lm-'I "i'!loJIAi ACM ¾41;,JI¾ 'l¾•l<>lzt ¾'110, 

3, 5, 7, 9, lOm).'r'. *~¾ ~~O}'x:l~t~] -t!-~"f:! zt ?..,.d~ .:t}-.h.~ .:z.~ 5.1.410!1 Y.E.}1-f. ~..Q.. 

cj, 'i til -l\-41 :'. "I 40crn/sec 'li .'r..sc 4Ej-,lcf. :rel :i1 Cl, C2, C3 "1 'll oJ1 Aj '<!~'i! '11.;;.-"1 

Histogram~ Scatter plot..g.. .::Z.~ 5.1.42 ~ 5.1.474 i}tj-_ 

;i:J-~r.l -¥-2 31194~ .:E{l-Sl ~~,,.J~¾ 'T0}7l ~~1-0:J. Cl-1, C3-l .:t\1!~ RCM-7¾ '4 

!'.j;.{1{1994. 4. 13~4. 29) :>11.;;.•f:llcf. :raj'-} C3-1.c<J'!JoJJAi :<i"r.1 ;<fE-'i 'll¾.'r. il):o] 'l! 

7j'l)Sc£ s!Ai-'I 'I-%~',!'~~ oJ'J•l711 4Ej-4Aj, -lt-4;--'I 11"1£~ cfA] '!!"1"}7] ~•f<>I 

C3-l •l'lJoJIAi 11-41% cj-A] 1'l~•l'llcfO994. 5.11 - 5.30). :raj'-} -'i' "f-"-oJIAi "-~ •191--ll 

o] ~~°8J-t.H~ %~..g.. off-¥- tl\~(5cm/s 0]3}-)"3"},I] Y-Ef!d..Q..oj, ~%9-1 -R-~ ~~.:t}iL5:. 7'!]7] 

~ oJ~oj o}-¾,i % ~ 'T ~t:f-. 
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plot ~ filter¥! X{}-E Zfzt -=ii 5.1.49 ~ 5.1.51:i!J- :Y-t:l-. 0 1 Al~oJlkj ~~¥! %4;-~ 3=~,._J 

"r"C JE. 5.1.349} :Y-E..~, M2, S2.9-J 1l!~"TX AJ¾ol JJfl-'j!-- ~~a}~, ~~] 0 1 3'11~.9-] X.f}~ 

o] ~ {t-X~ ~~:i!J- ~~9.J tt]olA-J _li!_"C t1t9t~oJ 9£ ,f'tf~.9-] 9J,.J1FJ X{}i)½ ~ 9 ~ 

9-. 

1994\:1 4~ 13'l! <>IJ ,fl 1';-'i! C3-p,J 'li "1 ~;,f;,. C: Cl,! 5.1.52.oJ- <!-cJ-. Cl ,I <>IJ-'J .!I. C: •f.of 

.to] I4'l! .£~-'/-ol~ 'll1"-£ i\k<>IJ o]>J-oJ ,i_o]cj, i'!~'i! %",~ •l-¥- oJeJ'•foJ 'r7]AJj;!.o] 

'l'iJlsf"i ?!cJ-.. -:1,J 5.1.5.3~ <!-<'c "i'li<>il-'l 9-'l i'!:~~ "t.il3,(1994\'! 5i! IO'l! ~l-ll-1 ~J,] 

£l .£.€" 1!1Ai2 ~,';J-~~.£ ~t}~tj-_ o]~ _:i~ojJAi 1i!."C Ht9f-~o] -ft4;-~ 'r7]'7:l{t-01 ¥-

51-g}::t] n-J!. :J. 3.7]7t n]~~tO:J Z{}.9-] ~.A.J-'r-€° °T~tAJ ~tj--

31 af .J-

tJl ~8\l ~ .9-] ~!11£ -¥-Ei ~pa~.n »11!1¥! ~8\l~.9-l ~~9.£t.Ho!I ~~l~ .AJ~-aJ- ~t 8-ll 

~.g. "Ei!¾Al ~ :;\J]Sj~ ~A]oJ\€- rl.9-] ~~~ aPJ--':J-"El!(~.TI.::;:0.5m)~ i.+"ef-t.H.:i!. ~tj-- af-2.tAi 

:il}'lf~.£ ~l~ °d,tl:.g. ~.9-] ~Al '?i¾ ~~.£ ,i.t.fi.~cf-. 

4) -¥-*¥.-~ (Suspended Solid) 

1--a-Y.--':!!.9-l 7ll~oJI at-e ¾-tr~~€- -V-~~ ~o]uj, OJ7]A-j-E" SS.9-] 3=~4-7]ojJ at-e \l! 

~o!I 1:·1l·:t ~-¥'-71~ ~tj-_ _:i~ 5.1.54-C- 1993\:::! 9~ 2'~~ Tl A]-1JoJIAi lff~-¾~~ ss "7>~ 

£"1 >J{!'/!O}o]cj, o]:aj- ~"11 ACM %",~l<>IJ "1~ sr'(.N\:",¾ ~Q)J £•I~ ,!o]cJ-. oj7]A1 

ACM %~7lli:::- Rotor 19-~.9-l RC\l-7 %~~119-}"C ~2-1 Electro-Magnetic 1!]_A-j ~ At-§-tl-0:J ~ 

{} %4;-~_ ~1J~ 4' ~.£.Lt, ;>.lj7]¾ Jl]{f-~Aj et.TI. Uff~ojj.A-j a-}7J"AJr.j fr4r·¼ ~~~~£~ 

311');''\I-Ell<>II ufa.f i,;,a_ >f 0 J:;: .!l.'l! "r ~9-. ::i.,J 5.1.55, 5.1.56,"_ z\z\ ±.z71(1994. 4.14l.o!

t:RX7J(1994. 4.21).9-] 1X~9"7] *'li ~~~ SS.9-] Aj{!-~ lfi.:§}~ £A]~ ;,!oltj-. ~3;:7j.9-] 7J 

4- ~~ ~>g-.g. ~¾'T"Sl1i!.7} ~A.~01~.£.~, -t'!-~"CJ-~oj].£ ~ 12m/s~15m/s~ -!al-¾ol 7J.5t 

~I -lf '.<l cJ-. 0 I"- '1! •foJ ACM -lt-",711 <>II "1 ~ -it-4;' ,"_ .ei~I -!!~.<I '.<12- cj, SS£ ~~'i! ii<-" q. 

.3.~I '-1-E},tcf:il Af;,.'i!cf. t!J.z7]"1 '<!-¥-~ •iiilaJ -fr.fr~ '11-ll-'ll-Eil~ .!1.5:12-'-1- -l!~'i! ss 
"1 '<'-"~ .. ~1 y-E},tcJ-. 
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Scatter plot 
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1----·---
MINOR INC G G+ G-NAME SPEED MAJOR 

(I/hr) (cm/s) (cm/s) ( 0) ( 0) ( 0) ( 0) 

20 0.00000000 0.393 0.000 140.9 180.0 39.1 320.9 
I MSF 0.00282193 1.429 0.237 86.1 36.3 310.2 122.4 
I 0] 0.03873005 0.213 0.010 149.1 129.9 340.8 279.0 

Kl 0.04178/J75 1.463 -0.162 57.3 229.0 171.8 286.3 
I 

I 
M2 0.08051140 15.028 0.853 67.1 316.6 249.5 23.6 
S2 0.08333334 7.618 0.593 67.8 350.3 282.5 58.2 

' M3 0.12076710 0.924 0.093 83.5 56.2 332.7 139.7 I 
I 

Sl<.1 0.12511410 0.285 0.029 141.6 280.4 138.8 62.0 
M4 0.16102280 1.217 0.024 56.2 317.9 261.7 14.1 

MS4 0.16384470 1.715 -0.166 65.5 337.0 271.6 42.5 
S4 0.16666670 0.344 0.297 5.17 38.8 345.1 92.5 

1 

2MK5 0.20280360 0.758 -0.185 67.1 6.4 299.3 73.6 
' · 2SK5 I 0.20844740 0.549 -0.071 9'2.3 36.5 304.2 128.8 

M6 0.24153420 0.913 -0.028 43.7 186.7 14.1.0 230.3 
12~1S6 0.24435610 0.962 -0.263 52.3 200.2 147.9 252.5 
, 2SM6 0.24717810 0.413 0.062 39.9 212.7 172.8 252.6 
' 3:\IK7 0.28331490 0.188 0.041 26.8 6.1 339.3 32.9 

:\18 0.3'2204560 0.186 -0.009 89.8 54.3 324.4 144.l 
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55 Cone. [mg/ I J Surface 
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55 Cone. [mg/I] : Surface 
10 ~----------------------, 

8 

6 

II 

2 

I 2 Ill I 6 18 20 22 

1991J/lj/13 

55 Cone. [mg/I]: Bottom 
10 ~----------------------, 

8 

6 

lj 

2 

1 2 l lJ I 6 I 8 20 22 21J 

1991J/ll/13 

- 178 -



55 Cone. [mg/I] : Surface 
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JI 'J>Vl~ '.II -"-"''lf'li 
:<!>lo'"!% -91~ .. 'r'i-'He 199'2\:! 9-W, 12-1!'4 1993\:! 3-1!, 6-1!. 9-1!, 12-1!, 1994\:! 3-l!oJI 

, • .jJ '1-~ q, 199'2\:! 9-1! '4 12-1! oJI le '11.!if 'l:! 91 671 'l! -!I 91 Ji ¾<>I ,1, 1993\:! 3-1!, 6-1!, 9-1! , 12 

-I! '.II 1994\:! 3-l!<>ITS 81l'l!-l191 ll"i¾oJl"i '1!%-W"(Peristaltic pumpll!- Af%'1-oJ •J.j]•f 

~q(::i\'I 5.1.571. "1¾ 'iJ<rAJ"-le .. "1<>1"1 2m -9191 <r1ioJIA1 •1-llsf~q. ll¼-"l"ii!-.,._ 

1993\-l 3-l!oJ Ponar grab¾ Af%•1oJ ,i,>1J9I s,1 'l!-lioJIAi ij.j]'i-~cJ-. 'E~, '1-'!1991 "i''>l 

~'l! % -91 '1-oJ '11.!if 'l:!'-1.?. -ll-'il .<J le 37191 •I "?'i'oJI A-J AJ "- ~ il-ll of~ cJ-. 

%~{!-~~.g. OOttlofl :il~~¼ ~'81-0:j 7}~ 1{!~ ,,_f"rii}o'j Winkleritiofl 91'o'i-Of %~{!-±. 

: :il'l!AJ'>j 1'!l!1'!<>1A-J 4'l!•f~cJ-. pH le 100ml ¼i!loJl,l;;!! %7Jofl <li?ll- 'lJ-of pH Meter 

.s'. ~'l! sf~q. ':J;<I-\J 'I--&~'>!.,._ DJ i!l DJ~ 7fDHMuffle furnace)<>IA-J 4501::.?. 2AJ <) %'l:! 

<II.¥- GF/F-'!1 El (Wbatman, "] ',j 47mm)ll- Af%ofoJ ~'1/oJIA-J oJ;,f~ cJ-% '§% -"-<l•I~ c\. 

:<!OJ-a]{\ ±.Jl. 'i''l/. *"l * o'"i -8- A]"-le '§% -"-<lof oJ 1'! l! 1'! .s'. £-* cJ-. A] 'l:!:<! ~~Al"-le 

]I'jjAJ OJ'-j- 'Jl .... ~ !;l_j'\of~iI, 'lJl,' 4'1! AJ"- le <j9!; -Jl-2J 'll oJI ',}of 1'/ l/ 1'/£ £-*c\-, 

'lJOJ''lJ ~,iJ¾ -9]~ A]lile {'l,i,>oJIA1 ~t/'IJ" ;s Af-8-ofoJ GF/F'!!EJ.?. oJ"f~ ~ oJ"l¾ 

J8mlj;O] j!-i!joJ,j;;!J %7]"1 ',rOf -2()1:;oJIA-J '§% -".j'\~ ~ 1'/l/1'/£ £.,jA-J ~,jj•f~cj- 'iJ 

-" '-1 of- ~ ±. ~,ii A] "- le 20ml -ll-i!l 'l! <>l ',l i1 >II 1"-8-"l ¾ '1l oJ -".<!•I~ c\-. "l ~¾'i/-=1{" ~ ±. 

le '19 1-21::; 'll 0.l''ll'4 '!} .... ,Y-'l].Q..s'. oJ"I~ ~ "1-oJ"l"l ;s 'lf-';'-D]i,' .o:'l!.?. -l!fA1 -201:: 

"l A-] ,;j % -". j'\ ~ ~ 1'/ l/ 1'/ £ £. ,j Ai ~ 'l! of~ c\. 

¾'if~ ~11~ ~~ IE.~ A]he 01cl {!-~£ Afl.at~ 11-§-01 ¾~oflllii!l!fl¾ Tygon tubing 

-£· Af%•foJ PVC "ftj]ofl •i'ot0 f •l?•f~c\-(Boyle et al. 19811. 'l:!"]7} li'-"l ?.!£.!if ;'!-i!lo!l'i! 

;;!J '11 ~ _Q_ 5' !E 'j/q! ~ {'J '.tofl A-J '§% -".j'\o}oJ 1'/ l/ 1'/ .s'. £. ,j A-] ",-'1) c\-%, DJ 2j {!_0_3'. ,fl 

'I~ pore size 0.4,,m("i'.l 47mml'1! Nuclepore "1-oJ"l"l"- o]"}q! ~ oJ"l'1!¾ l1c"l•f~c\-. 

9.g. "-]li'i:' 300m1-S-- Pyrex BODttlofl '@-.g..., 11~¥! ~{!- 3ml~ 7}~ JI~AJ~ 9-% ~l}{! 

_.,_ id! c\-. 

<I "1 -'I aJ ~ .,._ ,1 'II q! c\-% 'M % sf oJ 1'! l! 1'!-"- £-* c\-
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21 11c "1 'll-'11 

A 9,<>- li! 'll11c(Temperature & Salinity! 

9..0-..0- ~1}oj,j 00 Meterli- Af-8-0l-"l ~'l!Ol-\!19-. 'lH'..0- -tUl-t!olJAi Salinometers'. 1! 
££¾ ~'lJ~ ~ t:j-A] 'lJ1,'E_s'. "'1,of\!).9-. 

B. %~{!-±'i"tDissolved Oxygen) 

'!l'll''lloll A]:,,.;; 'il-..0- ~ i'c•ls'. Winkler 'll<>l -'Jofoj 'll-1!:'l!-{!(Il) -8-"14 'lt~cl-'11 .8.-2. 

~- ~-1-t-~¼ ,;Jl, ~ ~~OlA-1 %~{:!-±~ jl~Al:{! -l- 1!~1!.£ £-~c}-. A].fi.ofl .. {!-% 

7f of oj 1!-'1J E-s'. 'I} o; "1 o] uj %2J ,aJ "1 Y.-2. ie .ll-2.>:e :S ;tf%,j 'lJ 7];; Af-$-ofoj 0.02N- ~]-2.-'lf 

1c±9-(Sodium thiosulfate)s'. "i'l'l!~ ~ -8-1"1!:±'ll'¾ >111!:of\!!9-. 

C. pH 

A]Jt;s '\1-..0-ol"l !A]{! '11£ 'll-~l~ ~. ;tf6j~7Js'. A]:,,_;; :.<!"1','\'!Ai ,0.£!;1.'lJo] 7f,.-

~ pH Me- Af-8-ofoJ 1!'\1-olJ"] ~'l/Of\!19-. 

D. -~~ {!-~..8.T'it(Chemical oxygen demand) 

oj9A]il. 50ml<>l 'lt~2J-'1J •fojAj 'l/'lJ "f'lf,>j "f'lJ-{\1!:~it-8-"1¾ cjofil 9-'\-'\l-ojAj 60 

le{! ,,',!~ 4 'lJztAl~t:J-. :i t:J-% A].!l.%"1ol .ll-2.-'S:oH!il-¾ ',/il -'11-1!¾ CiOfoJ 1!-'11E

£ '11: :; "1 .8.-2. c ~ % cl A] '() ~ ~1-2. -'If 1! ± t:J--"- "I 'l 'l! •l\!l t:J-. 

E. ¥-%~~(Suspended particulate matter) 

~1roll"l ,1..:. J-21¾, u]aJ <lx'i "olJAi {lxA],j 11->1:: ~'l!~ GF/F'!!ISJ"- "14 

~ 9-~ oj"fc<l¾ 'lJ'o-A],j 11.~1/s'. £-:119-. o] oj,j;t]l; 105'C -2.1'- "olJAi 2A]{! -%-~ 

'ltclil. 11..0-E--"- ,1t1t:J-¾ 11-~1:: ~'l!Ol-"l OJ40f7H!.oJ "14"1 -'1-7111< ~B,~--"- >11{,<1-

\!lt:J-. .!/-%,i-t!-.,.oJ %7]1',±,>f %7]'!,!±<e "laJ,i:% IN HCioll -li>JA],j .!/-7]1',±~ -'l;,J~ 

lf%, ~.:f:A]~ Perkin-Elmer CHN~£~~7l(Model 240B).£ ~~sJ-51q_ 

F. -ft,fi,l{'i-(Oil & Grease) 

le~ '/l:til7lol 'iil.¾ ,oi•fil, t!{,.0.ia. ,1..:..oi pil'I 211£ "1711 x'l!~ ~ *'i-8-•l~l 

FreonlCChCFal~ Ci>! 2:oj ~½~9-. %7]%"1¾·~ lecl•l"l 'lt-'1-n]1t :o:'ll"- ~•::' 50ml 

%7]oJ 'i!-il, *'1%•111- ¾\ll-A],]il %7].oj -\'·>11:S •H!·oll ,jAi *"i-11--'l ~'lf-~ ~'ll•l\!19-. 
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G. Al ~(Cyanides) 

A].il. 500ml~ A]~!¾lP!l~l<>l 'i/oJ 1 A]ff-li-'1! ¾Jt•f"l 1!:'\IOl<>l-'l A].il.¾"1 A]~l% A] 

'1!.§1-9±£ '1!:SoJ 20ml NaOH¼"lofl A]'1!% ~1J•f~cf. 9{-]:.§1-L,'0 ~ ¼"loJ '1!il~¾¼ 

~¾ 7}'3}of pH ¾ 6.8~ IM"M ~£41ll T %~~ ~01 ~.§1-Al~E...£ lllf:· q.g, 

Pyridine-barbituric acid ¼"I~ 'i/oJ 9oj '\Ill~ Af""illl ""!±:a Af.2Ji!-7fA]-'IH1 11-•J--,f.'r

Jil-" 578nmofl-'l ¼-'/fSo~ ~'l!Of"l ll'il'Of~cf. 

H. %~~ ~ 0J:~ .ff-(Dissolved nutrients) 

¼,Sil 'll 0J'lll'- Parsons et al. 0984)<>11 lll>l, 'lt""!A],j 'lt""i~ 7J!r.¾ Technicon AA II 

Af-li-11-"J 7] :, •l¼•l"l ~ll Of~ let~ 11--'l 'l}'IJ l'- cf%:af 'lief. 

(D of~{-]:'ll-'!!±(NOrN) 

<] -"-<>I Sullanilamide ¼"l:af N-(1-naphtyl)-ethylenediamine %"1% 7f0\"l of~ -"I± :S 

'\1-'8 A] ,J '1'f 'll Of~ cf. 01'!! 1!:'ll 0 ] i!-'8 %"I ¾"1-'l 'lf 'if~ "I 1 °f '1! (Sulfaniamide):af '1!%0\"l 

AJ 7] le 9 °f'1! .Gi-W1'-ofl '1}~~0 1'1! % 7f•l"l ,i ~,;/(Coupling)<] ,i AJ 7]::: 9 °feo.Gl-wi-lll 

'I""!% '1'fll ~t:J-. 

(2) '!!i!'ll-'!!±(NOa-N) 

<].«¾ Cd-column<>! ,._:af,J,j o}~{-]:'ll~-" t!,~A]~! ~ of'l!1!:'ll 11--'lol'l- 'Ill'- 'lf'll~ 

-" \l!""!•]~t:J- '19¾"1 ~i!'ll 0 ] i't~ 'i'-el:S 'llYl •I=-%~ •1-£- ,!,!~ ¾:afA],J\'! li'lf 

-!l~.£ o}~{!~~.£ @,~~£1C 3-l-i 0 1%3}€ ?;.l 0 1t:J.. Cd-column~ ~~91 l}E.%~ o}"'I~. 

'lli!~>' "1!clc"1 ,;i;>- t:J-% .lf1!:·rel% 01oJ 'iloJ 'i'-elll- 'll~ 4, -l/71'1- 'll~•IAl ~sc.,:. " 

Aj * el 'll'il Oil •I -£-cf. 

® ~l {f'i)-~(P(h-P) 

Ammonium molybdate, Potasium antimony I tartratc54 .. {!-~ ,l. WAJ '=4% A] .lio]j 7}3'} .TI 

Asc-orbic ac-id.£ ~~31-of W"~A]~tj-. ~{!-~.g. 1!--'s-S-~¾off.>.i ~~!3-~{:!-.:4 ~-§-3}0:j "~ 

~ ~~!1-~{l-~~¾ "A~~ct. oJ?,.l·~- Ascorbk{:f~-~ ~4'J3'tll! ~~ ~,',lj.Q..£ ~~,iltj-_ 

@ 11"1~~ -IT±[Si(QHl4-Si] 

A] li.ofl ~AJ Ammonium molybdatc!'i 7}.5'f-O:f ~-.~¢~~ Silimmolybdate C"omplex~ 'l}~ 

-f Oxalic acid54 Ascorbic acid~ ~~AJ~{.- 1tol-ot ~~~£ ~A~A]!{tj-. 
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(i\ 'l]-'i'.1.J 0 1(NH4-N) 

~-l}_o_,'_ -'Pl~ -ft-i!l'llotl 25ml.2J '1-r* '1-11~-f- ~'ll<>IJAj >lll~. Sodium 

nitroprusside"l- -l}Jl-"1¾ -!171"1-"l '>I~. 'll-±<>1A1 24A]'(! 'l,~AJ'()-¥1 •1911!-7fAJ-,H! 11--'11-

-'11- £ '11 "- 630nm<>l-'l ~'!I-£~ .\' 'll of oj 'll 'il'of 'l! 9-. 

I -g.££~-a 

GF /F'!! el "- oj -'l-"1-<>l oj-"J-;<J "ii •HHI AJ il ,; 90% 0 1Aii 1" ~ 7laf Ol, 2(JAJ '(! 'o-'1! '-/J 'l} 

±<>I !;!j'fi!J-oj ½'l/-3:-'- ~±¾ ,}¾~ ~ UV-VIS S,=trophotometer (Milton Roy 

Spectronk-3000)_£ U-£:: ~11 "1-'ll 9-. -1--'11- £ 1'e ~. 510, 630, 647, 664-"l- 750 nmotl Aj 

km cell~ Af%afoj ~'llof'l!"l-. 

J. ¥.Y £(Transparency) 

~J-,j 30cm.2J Secchi disk¾ Af%'f<>l ~11 'f'll 9-. 

tll 7ch-f~To. Endo Agar Les medium (Difco) 01P·i 'ii"~~ ~1!1J¼ & 0 li=- *~---~ {)~¾ i§ 

-'a~ ~Il".5?.l "r£ ~'Tiil~t:l-. 'l!~ 5lg.5?.l media~ 20ml~ oQ\1.g- 0 1 .¥t)--@ II-91 ¾W-"roll ~ 

'11 -re. 'll* 7fafoj ~1!"1- "c'll9-. 45~50t:"- "!vi media:'; 50~60mm.2J Petri dish"! 4ml->'I 

'--t'roJ -'/-oJ ~"1 ~ ¾•l'f'l!"l-. A]il~ pore size 0.2Pm.2J membrane filter"- oj"faf'll"l-. oj;,J 

= 1.8~2.0ml.21 Larry! Tryptose broth_s'_ "11! filter pad-91<>1 ~./< ~. 35t:<>IAJ 1.5~2.5AJ{! 

%~ "'1°J:"81-.TI., Erxlo Agar Les mediu~.£. -2.7-l 35tot!Ai 22±2,1,]{!- ~'tt uJl°J=iil-~t:l-. liffOJ 
0 1 #tl .:foft '!"8~ ti~¾ '6"~11 ~~¾ !!o]E ¾\.g..~ {l~.5?.l ?~ J.fl'Tii}~cJ-. 

L. ~-J-4;=-(Heavy metals) 

CD 'lf" *, 'r i!l, ot'1!. '-l 'l!. ,! 

A]"-* DDTC-APDC-Freoo %01{-¾'IJ.Q_s'_ 50~ 't'~~<Danielsson et al. 1978)~ 

'11 !" % , 'ri!l, 0 1'?!, '-l 'l!, ,!,le 0 1.s i" :: i!f,'- 0 1 '!1 'il'11-"l 7l(Model VG! PQ II+ l"- ,;,1) ,t'l! 

9-. 

:2l >Ht 

31'Ti'.5?.l Cr,0:- Iron(U)hydroxideoft 91~ -8"~J~_0 _£ ~ii~ .:t- ti)~-)} ~-;(Hl-~~~1tl 
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~ 'Tf': 

'r~¾ 1J~.S}7] ~~Alf:' A]liol SnCJz% 0~% 7}ti}:il ~~ 7]ff"§, i-31?~ ~l%A]5(! 

G-% *~~ 9.g. ~7]ii Y.3.ti'-{1-£ .y-.g.. ~~-fl-LR~ .g-l!}~Eiil}oJI tf.g. "" lOA~ 1Hlt-~ 

½o=l"Y~tj-- !:=.~o)Ai ~4 y-,g. 4-.g. ¾71'5"" ¾'T-1(Absorption cellJ4rE..£ ~i!}Aj:{1-f 

253.3nm >Jf,S-oJ Aj t--;1£ ;a "'11-.fs:! i:J-. 

(&; H]± 

pH 2~ ,:+~~!I .!i!.~~ ajl'9'AJli 50mloJI 4% NaBH4.§-Q1 lml~ C-jiS}.TI ~fl- 7]'ff"~ ¾ 

ol"'r~ li!®-A]:fl t:l-% -&~ii 11]± ~7]~ ~j]\~±ii}oJIA-j ~~T~ §.'i,'lotl ~..g. -f 'r±!-~ 

-'l!Alt-?l'c'!J-'llofl '1'11 193.7nm "l'l/oflAi ¼'!J-'i'.;'; "f11•fs:!i:J-. 

CD ,J 'l! V-'ll' 

li'W -'la!~ A],t 1.0g~ Al>l 5'.7}'-lofl ~-.foj "1~ 7}0l<>1 'i/.'1 5501::oflAi 4A]{!c 7}'i! 

~~ {j.2,~5'. 'lizJA]7J_-.,_ Cl. -'j'-,!gj '1}1-_1, "f11•fs:!i:J-. 

(2) %7)~± ~ -&71~± 

.,_W -'l"i~-:l- IN HC!<>l ~ajA],j -'j'-7]\'!±~ -'11>1~ i:J-%, <'!xA],j Perkin-Elmer 

CHN 'l! ±.,_ >j7i(Model 2408) s'. '1''11-.fs:! q.. 

@ ¾5"-~ 

"8li~i~~* 'jl ~1}-£0,$91 ~WA]li 0.5g-2- 100ml FEP Teflon ll]~ofl '4TI, *•'T"±{! 
6ml, {l{l- 3ml, >lf'll±{l- 2m1: zjzj 7}~ i:J-% '1''11 ~ 'frO}Ai, 7}'l!¥!: -'ll<>IAi 24A]{! 11£ 7} 

'ii •f"1 'l! ?! •I ~ 'It ,1:, A]~ i:J-. "i •I ?,I c: -'1-"i-!i:-"'" -'/I gJ >l cl "i-'11-i- ~1-->1-"l<>l ~HI oj %OIi A] 

~i:J-. "1 1 lofl 1% {l~>~ 1f"foj "1'141"1% "l>i~ -7- 25ml %'il'½el-~3.ofl ~71 'l¾%'ll'% 

25ml5l ti}'iJ.tj-_ ::'l-¥l ~~~ 7l!=-%, ·r-~. 'it, o}';'!, tt]S, :fi"i-o]tj-. ~~ ~..iH.::- ppm ~"3-

,! 5'_ ,, '-l '-1- ,l_ q.. 
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sA)7)<}¾91 .!E¾'1J'r"1 ,;e.g. '/!:§}le 8.0-24.41.;0):l!~oJ, ")¾<>l"J91 'r.g.'/!:§} 'lJ-9Jle 

7.9-24.21.: o1 :l! t:J-( .IE 5.J.35). .yj '!!>l! rr'/!:§fle 94\'! 3-Yj ofl .IE ¾<>I Ai 8.21:, ") ¾ofl Ai 8.21: .£ 7} 

'it ',!-~:i>:, 9-Woj 7f'll ;,,711 '-ls.f',lt:)-. 

3',Af >J "l 91 'llllc 'II :§Ile 25.54 - 33.35%,0I :l! t:J-(.!E 5.1.361. -W 'l! '1!:§fle 7J4 .s'. 'l! 0!"1 92\'! 3l\ 

93 \'! 91 9-W ofl •l .ii! -'l ';!-711 '-I s.f ',I; t:J-. 92\'! 9-YI oj Pf~ 'll 91 ~ ¾.g. 31%, 'li £.s'. s.f Ill '!! ofl •l of 

oi 2-3%. >t711 '-ls.f',lt:J-. '11~'!!.s'.le 'll'f'll4191 '11~ 1-3"1"1 -i,n >t.g. ~¾¾ '-ls.141"' 

~ t:J-. ¾ 'l! '1!:§11= 93\'! 3-i! 3l\ 6-i! <>I le 'lt·of¾tlofl <'>I 0 1 :a ;l_ 0 1 ;,q lit~~ '-I, 9-W oj ie ™' .g. 

7J~91 'lJ~~.£ .!E¾oJAi ")¾;l_t:J- 'lJrr 2.65%, ',!-~t:)-. 

~±le >1°J<>1Ai 11'lt '1!:§111 ,, -s-~11>11,,_ >1':l'<>11"191 -\!.,,. 'll :§1'1-'l >l'1!3l\'ll<>fl •,ni 
o},t -i'HH!: t:J-. '11 'r¾ "1 % ~~±1= tll 71-'1 °,l'{} 91 'll ifcofl 91 o}oj tll 71 ofl "l i"ir -"l :i!' .IE %<>I 

"l le 'lHI -\J <>fl "1 of oj AJ ~ -"l -°--"- .IE ¾'11 'i'91 %~~±1= >'c:§1-"l "1 ~ t:J-. 'i''ll 01 'l/ .@- *ofl Ai 

le tll7]"1 -"~"' "'l .... 91 -\J'llofl *" 1!±91 ¾i!-01 ilJ7l olo'-oJ -\l~. "'l .... 91 .o:;f-'l- %7] 

~91 ~3Jloll 9l'8}oJ {}±1t s:1:11~01 .s-e{}±~,g. ~±~t:l--
;,. :,OAf<>fl "J 91 %~1!±91 '8 £'lJ-9Jie J.96- ]2.42mg/lOl :,! t:)-(_!E 5.1.371. 'lt·of¾<),>1 %i" 

-l! ± '8 :so ;a 93\'! 3. 6-i! ofl •l 3f "l 93\'! 9-i! <>fl .=i: ,i '-I s.f ',I; cf. 0 I 'I! 'Ii .g. "l ;; 'II ofl '11-\J ~ ,;, -?, 

"J'¾o] of"! ,t01~1e ?!~"- -',jzj-~t:J-. .!E¾<>l"l -'/tt}-\J<>l 91of"l -\l-\l~ ~±7) "1¾'r"I 

:,O.~ol -Ir o]'/'"1e<Je<l ?,11= ',)o]cf. '<''I! o] '11"1"1 .!E¾<>fl"l -\l-\J~ i\-71 .... ol "1¾<>11Ai ¾'11 

~ .TI. if%~ A]},}v!"r.} .TI. ~ ? i,ltj-, 

;,. J'Af7ltl¾ .!E¾"1Ai91 %~~±3'c:§f£1e 83-129%.s'. '-IE}',1;~"1. e<J¾,°. 93\'! 9~ ·"' 

Af,>1 ll'!I 6'1- 7ojAi '-lel-\t 66, 54%;; >191~1.ille 100% 0]'11"1 >'c:§1¾¾ !l_'.!lcf. :r"1'-I 'r 

.g.e<}ilJf ~"1Ai .¥.:§1£:S ;,j)~-.fe<l -l'c'I! 93\'! 9-W9J '11'!1 1-4"1 ,j;}ojAi •l~ ',!-~ ',)_0_~ 

;l_ '<! cf 

llll4'T~ llff~E 0-16.19mgll9l -8-~{}±~¾ Y.Et~t:}. 

C. pH 

'lJ 'r¾¾ '!- 'I! pH,>1 '1! :§f 'IJ-9J le 8.10 ~ 8.67.s'. '-f s.f ',/;cf(.!E 5.1.381. .IE ¾ofl Ai "1 ~ 'l! 'l! if 

PH"° 93\'! 9-Wofl 8.65"- 1f'lt "'~-". cfl'- AJ,1<>1,, 8.23-8.32"- rr~tf,i '-ls.f',lcf. •J¾o11 
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,<J,j \'l<f,-c 93\-! 3-W, 6~. 12-W 'll 94\4 3~oflr -W".lir pH7f ll¾"l'r"1- -'1'1 >f 0 17f 'l! 

'l!<>.'-1-, 93'<'! 9-W,J >l¼ .. 'ricc 8.375'. ll¾'il<rl8.65)9J- <' >1°li< "-'lief. 

'1l'1!ot•1'1 pHle •1~1''1 !-ttcll£ 'll -,ttHl'l 11£<>1 ufe 0 1~:§l-,l±,J ,,,'i:cotl '1 

ofoj ;,f-'/--',l cf. 0 1 ~ :§1-,l ±.71 %'ii of '11 t:!-%4 'If fc -'ll<l! .s'. \<' -'l "1:cf. 

CO.,lgasl + H,,O a HzCOs a H' + HCOs

HC03 - = H~ + CQ3-

0 19}"0 1 ill<rofl•1 HzCOs, HCOs, COs-, COz7f ".l'l!-'li<l!~ 0 1'/·il 'l!cf. '1<r;o tl\71,J 

CO2 9} "a '!1-'ll<ll;: 0 1i\'-Sl 'll"-"1 pH71 8.1-8.3".5'. <1''lH!<l-'ll% '-]-Ehl!cf. ll¾ofl"l'l -,!-~ 

-\IOI i',4;'~ 'l/01.t -'<l-'1- pH7f ¾47f"1, '11'1!, ~•l<llofl"l 0 lel"1: ~-\1°1 ¾¾ '!!"1\-!cf. "I 

¼"l"i"= -,!-~-\lot! ,Jofoj -l!-';1¥1 %71~ 0 1 1"'1"1-'11"1 C0.,7f '!f¼-"101 pH7f "1'=' 11£ '!! 

01 ~cf. ~ '<o•l,J 93'<i 3, 6-w oJ!le .::r cl~ ~-'It% ~ 0 1><1 \\t'll".'-1-, 93'<'! 0-W x•loJ ,<Jle ll 

¼otl •I ofoj "1 ¾<>I Aj 3:7' '>t:i!cf. ll ¾Oil 'r"= '!! Af ,l'ol Ill,'!- <'!: ,0 5'. -'l!- ~-'ll ol ~'ll:"1: '11-'11, 

,1,1aio_? :<J¼'l 'il'rr ll¾'4'1 ;oc~ol ~-l!•I 0 1.;;-oi,1,q \It,'!- ~"' 71'1.J~cf. 

D. <f >laJ{f ±.A 'i'-,l' 

ill<r"I 'll"1"1 %71.2.'#'1 ><IJls'_,<J COD7f ¾¾ 0 1%-"lll 'l!cf. '1l"lot €4ofle COD 

gJ 1i~,-0.- ~;t]o11J,l i'-'ff~-E~, a1il~1.ll611"1 ~~¾~:'l.~ofl Sj-8}~ ~{1~i:= %71~.£ 1.-}~ 

9 'tlt:l. 

1', :,csfoJ!Aj '-]-E}',1- COD,j ,,,£ \'l:§1-,e 0.3~5.2mg~ 0 1cflll 5,1.391. ll¼ofAj,j i!'/1 

"air ,,,£\'!<l~ "-'11. 93\4 3-WoJ 0.9mg~-" 7f1J '>t'll<>."1. 93'<'! 12,w,i ll'll 14 2;:; >11•1 

~ ll-lioflAi l.8-2.8mg!L0 .. ? '-]-E};ti:t. 93\< 12-Wofl 11-ll 14 2o!l•H:- >l'r7f ¾',,'!-~¾ '!! 

1l £ 5'. aJ 'fo 7f '-]-E}'-]-i1 'l! 'l! ,e<~, 0 1 •I '(j ~ ". 5'. <f Oj-aj ~±.A 7'-,j'ol ;,of~ ~".5'. \'lei" ¥1 

t:l-. "g·6}-'t<~.s>.l ~5=.\t!-~::' 3.A] &tt 7>1.5> .. ~- 1-f-EJ-,it:l-. ~jl,s!_ 9'l~93\4Sl ll}{!,~!ofl"iSI .§} 

'l"l~±Jl.7'#,"c 0.9-11.0mg~ol'l!cfi<I %, 19931. 

ttff'T':rsi liff"T-SI §l~~{l-!.::.8.T~~ ~~~ ~4~ !!If!, 3.4-57.2rng/1£Ai aJ'T'<>I llJ 
"8}~ vi-¥- ~t:.j.. o]i}-oj %7J%o] fit~ _2..~-¥l HA'r~ %1?1.Q..£ t1A-'i=-T 9-it!~ 7-f~ ~-$- ~ 

Ell~- -ftA]&}-.:il 'Ur" tl~o]tj., ~~A~ o]ci~ Ull"r~ o,HJ:,o~ uff'r'ifo] ~.it, J?hll~ a!l'Ttr.@

o] ~ o]¥-Oi.A]A] ?i~_!,!_~, HA'TTofl 7)-11)-¾ Aj~.2Joflt' ~~1;'}1.ljol] ~~~- q,711 u]Aj.iI 'U 

x] ~E..'-t, 'f'-1?14=7} ~--i~'-t"-i llff'y-*o] fite1)-A]V!, i-~1?}41¾ _9._~A]~ 7)-~~o] 3:tj.J.1 ~HJ 

cl. 
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E. ¥-*~~ 

8ll'r'5"9.l 'tl~M,-~~~ 'rmg 11£.~lofl. :i T~~ it~ ~ A}:4, \1Al, .Jt,{!-;4, -'8--i--¥-~ 

cl7l %A£. 01-ir-c>JAln:j, -~ ~ 'r1lol u:l-4 ¥-*~{!9.l X.-'8:i!J- 0,J=.g_.. .3.,1 ~-'6-¥111". ~OJ~ 
'r~ ~li-~.a-.3.~01 ..(};tl'SJ--E E]-&-01 .3.n:j, 3ll'r .H.¾o) n:19.l-E 'tj;t}~ 'i-{!9.l tff¥--M-~ ~~ 

½'ir3l"91 ·lHMlofl 91sf"l -'l!~'i!cJ-. 11}4"1 li¾<>l"lt -l'-·IH!-'!!¾91 ·ll-711< 0 1 >1-<l•lr "l 

-&-ol -~.:il., *71~~ 'r¾oJAl ~811£10.£ ?1Jol ~ot~'r~ ¾71~9.l El,&.g.. ~o}~t:l-. o]el 

~ ~~~{!.g.. gI4:= .f-9 ~ {!-~'SJ-.i!., !E.-E 8'197} ~~¾ ~-E ~~ 0 1 s:iui, .H.¾ol ~;4'SJ

le !<'!!¾ 11¾E-"- -11:'l!:ofle 7)-\>'£ ~cJ-. l.'-'l!011.-J4 Ol<r91 %%off 91sfoJ -"1"!~91 '!!-\'-71 

~?. "1.2.:: ",'£ ~-~"1. -'l<l'i! '1!'1!"11"1t sf~¾ %sfoj -ll-'ll'i! 'll-"'-, ',l--.,~-lll-1< 'l/,", 'l-

7]vJ"ll<."c '119-"f \l_\-¾sfoj >J99I <'c"i/ ~ \'l.!11-A]'!! ",' ~cJ-. 

1'- .'<cAf<>lA1 1.-)-Ej-'d -\'--fl-J<'!/91 \'l.lli-1= 2.8~ J9.2mgJlo]~cj-(.l[ 5.1.40) . .ij.IT>]i= 92\'I 9-W 

91 'l!11 I 91 .!£ ¾<>l Ai, "I "I •l i= 92\'! 12-Y! 91 'll 'll 591 .!£ ¾off "1 1.-J-El-!dcJ-. ii'!! 'o' £ le 92\'I 

12-l!<>l '!lit 3.4mg/15'. 7f~ ';t~cJ-. o]}!,", ~<>1"1 7]*,! •I.of 'l)o] "19¾91 -'1-%1<'!!91 °J 

,", ,;,,, 3~91 'lt 11-"il 91 'll £ <>l ll}i!J- "1--'/--"I " ;a. :>l %1! <>I -'l! ~tt 0 1 -t!c'l!>l 1\1,", 5! ofl 7] '11 

,!cJ-. -i "11.-J- 93'c 121! 91 'll 'll l"i- 2<>1 "11= ul-'/- 'ti ,j 1.-]-EJ-,li=<ll, o] ')I,", oJ all 'I!-';!,! aj i<c-'C 

'11,! ½'lr31"91 ¾7foff 7]'1\01-1= }!E.5'. Af<H'!cJ-. 1.-J-¾<>l 'll-<1-"i! '<!±.of '!!±<>lAl 7]*sf-"l 

1?t. :,i~ l»l- 2oJ)1 ~,g- ¥-%~{!9.l -fi-7ll!-~7} ~,II Y-E}'d- 3!01 ~'8".3.~.91 ¾7}~ ~~Ml 

,!cJ-. 

93\'I 12-W 0 1 SI <>l r %·sf¾{! 91 '.<-.'ic \'l-lll-91 '/',! 'ii 0J-',i,", 1.-]-Ej-1.-J--<l 1\11= <l, o] }! ,", o]* 

91 91) o] ';t E." -" -I'-%~'!! o] ll 7J-oJ-'I! "1 '!! <>I '-1-1= 'Ii .lll-71 ,t .rr, "l¾<>l "1 >I H-"11= vi -\I 

~Al ~.g.. ~¾ ~Pl~t:J--

F. %;t].W-

93'c 6%!.ilf 9-%191 -ll--<l'ffi= 1,!,{l½~0.5mg/]91 '11%'11~ :S .>,_~cj-(.![ 5.1.41>. 

G. Aj~ 

~'f'l!91 '19-"I- -"l"IJ<oflAJ A]'l!,". {l½-"1-<l ~~cJ-. 

II. -8- s" "ii 'll °J 'll 'ff 

'!!Af~o] ¾~ 1! -'I 'lHl"i/,", '!! <>I '--l-1=111, 'lt 11-"i! .ilf'll ¾<>I ADP'--]- ATP.of .J-,°7 ~uj,f 

Af-8--'l u] of u] 1 {! o] 1.-]- ,J-"l '!! % S'. 'i]-Oj 'ii cJ-. .:1 "1 E.5'. A TP91 ,'-"i/ .ll.± '11 '11 ~ o] 'l! .fl sf ,ff 

-"I .IT of PJ1 {! 9I ,'-"iJ Jl.± '1) '!/±7f -ii.fl sf ;,ft '/! cJ-. 11}4AJ '!/ ±,Q 'lJ 'lJ''i! '1) ~ ~'lJ (Nitrate, 
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NQ3-), 0 1'i'!~'ll(Nitrite, N•,-), 'l)-5''-l 0 HNH,)Jif '1!sl'll,tl'l! 'll 0J'll1PJlO42
-, P0.3 -)oj '/J 

A.s}_t!, 3' 0J= ~'i-~~.3~~ 9-iHt 0 lir-1= TT~(Diatom)~ 7a~ All:1E~ ~~¾ ~al lf{}11 

(H4Si04)ol ~t:::AJ J!}.R.;sJ.tj-. 

o]{; 'i5" 01~ ~ 0 1,i-S:_ ¥-~,} ~{--~ °J°J~~(Nutritional limitation) 0 ]4.il 6}o:j fPl-S-

91 11-'11 °1 -!!-7fi,''il <-1 cJ-. ~ o1 4-4 '-l-4 \'! '1!:i!I "i <>I "1 All iii-A± (Limiting fac.1orl 5'. 'I¾<!-~ 'll 

OJ'{'f;'_ <?1-}l-~o]tj-. oJ%¾ ~2.j3J.J?l &IJ"?ol!Ai~ T..8.. '1J 0J:~f':- ~±, ~ .L;;l.TI. lfS-.o]cJ..-§-

¾~.ilt {}o] °J 0J:~ 01 fit~- 1J~'r7} 1£¾9.£ -8--'&.SH:- ::£:{'_- ¥-°J 0J=(Eutrophic)811Qf 014~il iS} 

"- 0 1'l!til 31"1"1 li¾?Jif '!< 0 1 'll 0J'll 0 1 -'1~- 'll-'11~ ~l'll 0J(Oligotrophic)>i!"i 0 14 iil-cJ-. 

¾-¥,7]~{: : %~~ ¾¥-71~±-E i511'r¾olil ~o} il,E o}~~~~{!!.-, 1'{{}~-{!~. ~-f:l 

4°1-~±- '.<£91 ¾,ti* 'll'iil-cJ-. llj-2j-J.j ;> ~loflAi£ of'!l~'ll. ~~'ll. 'l)-5'1.jof ',<£~ 

zjzj -";'!I~~ :::1 11-iil- ill:~ ¾¥7)~±- '5'£5'. •l~cJ-. ]'Af7]{!¾ -lfiil- -ll-'s-~! Oil?¾91 

%~-1l ¾J/-71~± •M.Q1<e 16-517µg/l?."1 tli','-1" ~7.l>loJJAl -ll'lliil- 0 1 i!l"i91 9'l!%'it'1! 

2¥it31~~ 'r{!7]~ lOOµg;l~ ~4ii}.TI. '.Uc.}-(J! 5.1.42). ~.;-J 931.':! Ml 4:A}oJ)J..:j~ ~&-'i't 

_o,; %'ll>1ic 3,1 •R9%'ll "1-!191 ¾-\'-71'!!± *£7f 3,740-I0,290pg/15'. 9~71¾¾ -YI% 

oj cj;Jlf~o_,;_"] 'll"i-~•91 _2,'lj~oj -1!~"1-?'ll ~ 1.j-Ej-~cJ-. 

¥-°J°J~9l H.VL~.~-~ s'ffi(1973l~ 7-9.W ~-•;;,-7]gJ 2l 31~¾ °s°cl=*if_Q.._£ T¾'6f-~ 

~rfl. ¾ ¥-7]~±.? . .!i!.\1! ~°s 0J3J~,0: <2.Bµg/1, ¥-°s~t41~~ 28~140µg/l, 4~~ fsl~ 

..,o_- 140~J,400µg/1°lt.J.. ~- ~Al-~.JJJ-~ 01 7]¾611 l:lJ.ii!.'311 .1i!~ 2~·if811~~ 7cJ-~~ ... o_- ~~<y:81 

'1 "ii 'ii •,H! cJ-.i! "1-!!l cJ-. 

of'!l{}'ll : -I'- ]'Af"iJA] '-l-E1-'<' 0f-l!~'ll91 't''r.'l/~TS 2-41µg/Iojq-(]i 5.1.43). -YI\!! 'l!it 

'-< £ 'll-'f ~ Ji ¾<>I Ai TC 93\1 3-W "ii 28#g/l "- cJ-e AJ 71 oi "l "l"l 7f-lf ... cJ-. "I* "I AJ 93"1 

3-Y/"il 2131,g/I.? 7f-lf ;,•cJ-. ~ '<cAf7J{f¾91 °f'!l{!'ll '.'£~ 91¾'! uf~~•"l xAf<>lAl '-l-E1-

\+ 2.8-lllµg/l!,i_cJ- '>tcJ-1?! %, 199'2). -l'- >1"191 '1Jlf-i; uf~~!Jlf "l.iit"l-"l .!I\'!, ttl'- .s''ll 

lJl"r2J. AJ-t}-.sJ.-'J"7l- %~}~'£:- P}{hll'f!- .!,l_tj-~ ';.tiI, ~'?!-al!QI~ 1r'5:.* 1:1):)?ol-t:l-. o]~"o_: ~ 

-~A}a)QI~ ~-Cofl~ tf7cJ- 0 J ~.TI.. %~l£1E of-'?~ 0J£ ~71 111¥-.0_.'~. A.Jzt!i!t.J. . .:i~l-} ~ 

'rTol.>.i ~11¥1 °}{!{!-~9l ~.'r.~ 31~30'2J,lg/L~- til-¥- ~ 0 l-, 7cl-~'i!-LJI~ 1-?- &!l'r'i?,t!-oJ fl 

•"1~•~"14 • ~a~•'llV-'f"14-~~-cJ-

~s•'ll : -!ls•'ll"l ',<'r.'/I.Q1i° 2~208µg~lli 5.1.44)~. 0 fs>~}(]991-199.1~1)91 nd~],]85µ 

g/1( ~ ?i°, }992, }993)ol] 1:1] 3}~ ~i(:tj-_ 0}{l{f'Mi1} P}{!-7}Aj ~-;'- P}{!-~ 'llotl U] 3~0i \t _·11., ~ I~!-
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-i '!! 1P4t HJ x'i'! * £~ 4Etl!t:f. 93\'! 9~ '<'-AfJlf ,; 'll <'- JJ: ¾'il'?llf "'1 ¾>l'?Jlf -!!{I'll 

','5'.>fo]Jf 'j',;joJ ;t~ ?foJt:f. ~. li¾o!Al~ -<H!:¾'il".=<1"Jlf 'IHl'\lol Jlf"lo\ 1-.HJ<J"i 

'{}±"lei! ~cf. oJ o!Jlf Ol'?Jlf pH7f t:fe AJ7JoJI HJ"lo\ ,,.,:i!., ';aj Ji'\}ojAj uil1- "'of -\l 

~t!-'ioJ -,! '!!:'1 '1! ?f .0_ £ "- '1! cf. 

1414-,z-91 {J{J.~2l ~5.:.-E- 900,ug/l 01"'8"_0_.£_ 1114 ~~t:l-. 0191- ~,g.. ~4-e ~~in ~t 

;(j~g'.j ?~.fl--%-ol -W-~811~ -ff--~3'-"r9l 0Jol ~7}t!-c}-\S!, !11-?'ie~ol 1t!4~1 ~-t- ~~lfr.f:.-. 

.!/-'l! ~ .If 'l! "l '<'- 'i'! % 0 J '11-\l ~ '? £ ~;,, ?I .Q__s'_ -\l zt ¥!cf. ~ ,ii ot £ "11 ~'i' '1! i= Jlf >l '?t 

'I] ,t 1!j <>I 7f :i!. ~g_ vj' 11 'i'! "l 'll 7f 'lt-\l "1 :i!. ~ cf. 

'l}Y.t-101 : ;,. ~AfoJl-'lJlf 'l}.!ic'-1°1"1 'o':SC.'ll'll.s- 6~493µg/1°J~t:f(li 5.1.451. 93\'! 6-lloJI 

Ji ¾i!l?ot-'J 'lj if 3!lpg/l_s'_ t:fe Aj7Joff HJ "lo\ ,,,~cf. 93\'! ~ "It Ji ¾oJI HJ "foj >]¾off 

Aj ,,, ,t 4Et'1:t <fl, oJ ?I :' cf:" 'l! 0J'!I Jlf 'o' .'r.Jlf of~ 7f >J £ Ji ¾ol-'l Jlf ::' 'il".=<1"off Jlf "lo\ 

1-.HJ ¥! ?fg_£ -\'!:'1!¥! cf. 

93\'! 9~"1 "ff9,'ojAj ~'!!¥! 1,·5'.t SOOpg/1 oJ-\r.Q__s'_ 4Et4 <le 'l!0J'!l:,f of~7f>l." 

"1'?71 tll-if.Q__s'_ -it'll'il '<11- '1\<>l¾ .2. 'lJAJ'(,! ~ilj7f ~,:f:i!. •llllcJ-. 

'1! il 'fl : ;,_ ~Af off A] '1! {I 'fl Jlf ',' 5'. 'li '/I t 1 ~ 187 pg/!£ it \ii >I 4 E} ;I: cj-( Ji 5.1.46). -ii '!J 

'o'£J; 'l.'/!, 9'2\'! 9'l! li¾otAl 'llir 134,g/l_s'_ cJ-e AJ7Joff HJ•fo\ 'il%"1 ,,,~q.. 0J?f,", 

9'2\'! 9'!!"1 1',A)1Ji'! 'l!<>II llt{'- HJ7f 41"1 -\ll,-~'ij-oJ if2'ji;J "'1"1£1<>1 1-.HJ7I 'l"i 'l! '.!:;if.<'. 

-\lzt'iJcJ-. 93\o !J'l!Jlf 7,11-oJlt 92\'Jot HJ")oj 'i'!;<Ji;J \;!".Q_vj, Ji¾'l.cJ-t 7<J¾oJl-'J ,,,,fl 4E} 

4:il ~t<fl, JJ:¾ojAj::C ¾'il"ci1"off Jlf")oj ±HJ£17J Dilll-"I 'o'£7f ';!-,fl 4E}4:i1 ~cJ-. uf 

{l~>off-'1'1 91-93\'! 3'Afoff-'lt 6-155/lg/l_s'_ 'lt.,,.~14 HJx"l~cJ-<tl 1< 199'2, 1993>. 

11ff-?TgJ ~tl~ ~X.E 59-l,970J.1g/1£. ul-¥- "i¥".&t-fl, 0 1?!,g.. -'d.f~"r¾Oll AJl~gJ ~iQ=ol 

~71 al~~ ~~-£- ~z:t-¥:!LJ.. ~tl<iJ 0 1 ~,g. 514 ~"11 ~-H~s=- 11--&'llol!AiE -2.'i1°l 3,JI 

-¥-~.!tJ.tj-..TI 3}~tj-. ~l;,,JoflA~ .:iIAJ~ 2%i=faJQj9l ~{!,'fl ?~7)¾~ 15µg/l.£MJ ~~'?}l:0.

{-:,j 'Jl 'i-'il"lt oJ 1J;(c ~ ·!H'! ;,,:,f "1:il ~c}. 'lo~ e'BH1973)1f '1! ~'fl .Q__s'_ ,'1/-~ >I "I 

~ °a 0Jw~:: <30µg/l7} ¥l~<>J31~. 30-IOOµg/l~ ¥-°a 0J8)Qj, l(X)j.ig/1 °1-'t~ :i!J-°a<>JSl~~l 

L"f), Ol 7]~~£ ~1?! ~~~{?:, ;}7-floflC- ¥-°a 0J 4{A] .i4°a<>J "t}-EjloJuj, _J. "!;'f9l 7.fl~ot~ ~1 

'l! °J' OI "I off al 'ii¥! cJ- i1 ~Hll cJ-. 

ij-~l'fl : ;,_ .-\"AfojAjej ij-{l'flej ','£r 48~1,48()pg/l.~" 4EJ-;J:.Q_vj, 9'2\'! 9-%Jej ZcAfoJ)Aj 

JJ:¾>1'?11 539-1,130pg11<'llrr 870pg/ll'.' cJ->'- AJ1J.~cJ- ,,.,,i 4Et'<t ~!'.'!<JJ. 5.I.47l, 9:1, 94 
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\'! 3-'l!oJ~, K"l¾ "--'i- 7f1f ',l'l!tj-. 'i•I 94\1 3'1!<>11> 'll lHl<>l-'1 <ZO#g/1 °]<l\5' rr'll<l\ 

,u '-1-•hl:cJ-. '!l ~'ll. '11 ~ 'll 01 -'<14-91- nf ~ 7\7'1-" ¾'ii" ="e<>l 01 •l"l ± "I ¥1 >!E--" 'I\ 'it ¥1 

9-. 91~93\101 nf{\'lroJIA]E J4~3,009#g/15' 't'£\'!:§f7f 1J~tj-({J %, 1992, 1993). 

I. ~£..£~-a 

'l];acfiJ-!t-!!¾01 -:to\'l!t '\!%01 OJ% '-1-El-412 '1£-"-"1 ~<l\ ~-"-"''!! a01 °J~ ~11,,_ 

tj-. ~, ~;, 5" 'l! -ae "I 1'-¾'il"="l"<>il 'l!:11"17] '1! Ji'-o] tj-_ -I'- c<c'l<>l A] '-1-El-\J- ~;,;, '!! -a01 11c 

3!.i: 0.18~20.ISµg/Ioltj-(R 5.1.48). ~~l-!J_Q_.£. ~.£..£.1S2.] 0J,'.2_; IJ,!ol ¾~-&}31, 'T~cit¾Ol 

'§ 11 "1 oJ "1 ¾ E.£ 'i'-1SJ 01 'll 0J'll iht 01 o] ','-o] 7'j 7'] n e -'<14-, .!E ¾ 01 'll 0J'll '.1-19 E..£ -61 ll

¾;g-=1~01 ?.g.'4¾ ,¥-t.?_.£ o]%~!!..£ ?.&cit¾ -¥--2-oJAi ~tll~l~ y-q-41,et:fl, ll¾?.g. 

oJ 41"1{}<>1 TI\af <r~'>J'¾oJ ±'l!"1'1! 0 Jel'l!: ~-"-"-\'!01 'l<ll~H, '-1-El-412 ~11.g, illoJ 'l1 

cJ-. R¾<>l'le 94\1 3'1!01 "''l<>l'i 'llrr 9.11.gil"'- cJ-e AJ7JoJ "l•l"l ="'11 ll''l!E."1, 92 

\1 12'1! <>I 0.36',g/15' 7f-lf ',l'l!tj-, 

9'2~931t! P}1!-lfr9J ~-¥-ol~ i.Jl1ll"c>IA-J 3.:,fl ~JI] LtE}l..t.:il. i!E~,fl, ~£~.¥~ 0.1 ~26µ 

g/lo]nj, -lf',,~!ofl tl]O)oj \'l>l-'1'11 l,'¥.£ ll''l!cJ-. 

-I'- c<cAf11-ll01 91).g, 8~22m5' '-1-El-;l;cJ-. 1111 1°1 Sm-"- 911°1 71-lf ',lE."1, 1111 8°1 

22moJ.:i1, ..:.1~9.l ~1lf!:. 10~13m o]c}. 

93\1 9~ ofl c<c>I 'l!: ',-'ll £01 {! ,1-;cc 4.8 ~6.5m5' y-Ej-;J;tj-, -ll-',, '1!4101 1111 l "i- 2<>11 A] 

4.8m5' 7f-lf ',[E.nj, 11-ll 6>1- 8oJIA] zj-zj- 5.4, 5.5m, 11-ll 3~5, 7<>1"1 6.0~6.5m5' '-1-El-;icJ-. 

93\1 12'1!,I- 94\'! 3'/! £AfOjJA]ie J.8~3.7m,c 93\1 !J-%!!,!tj- ',r,I y-Ej-;j;tj-, '; <l\ 93\1 ]2'1!01 

1111 loJAi,o l.5m-"' 1f-1, ',l,U y-Ej-;J;et-1\, 0]3!~ 0]'11 'l!-'\l'l!: -'l'<c9J- ¥!>11 'U'° ',!E.5' >J 
zt-.'f:!c}. ~ ~.i!}g O}{}~ij ~:il}(0.4-3.0m)9t 11]ji!3JI !i!.'t!, o] all<2'lil ~~.£7} ~~ ~ ~ ~ 

? 9.ll:tt¾ %, 1993). 831clX.oJ) ;:EA}-fl. ~,%-~.il} o}{!~ 11}~ ~~ii lfa-~X-E l.8~6.3m o]~ 

tj-( 0 1 's-, 1984). 

K. <ll 11 ,t ;,; 

<ll-ll-iLf,0_- 93\::! 12'!!4 94\::! 3-'l!ofl '<c•l•l~i:\. "11"1<>1'1 93\'! 12-'l!otl 0 ]{1½~70/IOOml 

.;_ -+ El- '.d -, • , 94,,; 3'!! oi e """ "1 w,>, "1 'l! cJ-. 
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~~&R"r91 ¾~~ ~xon ~t"sJ:¾ ?T:" 'i'J;i;J.E tff719t 81~¾ ~~ ;i;J.~ !f."E ~!{!-~% 

o1 ~~ ~"cf7l~ -ft~, ~OJ',';)~§1 ~-§-, "r:i!l§I ';'!1}~, --:li:l..TI. llji!~ ¾'ii"~ tf5:.7t '5t-}' 

9) 0J'r9.J-Sl ~"r .u!~ %Ole}-. ~~ail"rSil ¾~4? ~Y-E" o:ji3-] 811~~11otl 91%}0:j A] . ~{!-~ 

'11 li' >c 7f >.MH! t:1-

~ .'.f:A"\-oftA-l \.t\:}'i:! ¾~~tfS:-.-'c 92\-! 7-'!191 ~:ii}~ %-~-'8 ~ ~;,;}-'g ¾~~~ ¾~<!T_ 

o]oj CI 9121 '!Pf;c %1"-\! ¾'il-;',~121 '!j.ilfo]c}. 

0,) 7}.1=.% 

l'· x<f7Jlt ¾ ,)E.-!l-91 'o-£'1J~;c, 0.009-0.023µg/J 0 J~q(.!E 5.1.491. -W'li'l!:§1;:a -"-'1' 

93\'I Mi 21 'll rr'o-£7) 0.009µg/l3' '5i~-°-"1, .cr9J 21 -'I 7J"l;c, 0.017-0.0ZOµg/13' ic'll .sf~ cl 

o] 'o-,.'° 9l'd 7-W.ilf 10-W<>l 0 1{!\'l •1-il-~<>IJ•l x-'l~ -!!-"f~l 0.0ll-0.021µg/J.of •l~.sfq 

Pt{}~~oflA-\91 91\:! ~~~ .!i!.1;11, £A]~')"9.}- {!~JJl"r9l ~'fg~ $ 0 1 ~E nt~i.Jl'tlg} ~-}iol 

A~ 0.l4µg/l.s!. 7Mf ~~..TI., ~S:-~ A]tf 7}~"r£~.Q,.£ Lt~"r~ ~~ 1:toJ.A]-2 ?a~~ .!;!'.)1 

O_oj_ •,!'lll'l'-l!<>IAJ'r_ 0.039µg/l21 q1, *"' ½'r.;a '--IEl'-l!~q({I %, 199'2). 

P}.{!~l-9l 7}~% ~.:'r- ~.¥.E ~~.i!J- %9l "ll-~/:j~ ~,;!'8},}jJ ..'i1.1L~~--¾I. :J.. ..2..c:;J~.g. 1} 

~ * 'i! 21 .. 9 7 f -ll-'ll -"l ,, 'a-'ll -l! .ilf {1-§ -l! ~-"- '-IE}~ cl. Cl "1 '-l' 'ls'-':- 1'1- .ilf 11 -l! T £ <>ii ::: 'II· 

,;/>1921 -ll-~JoJ ~Q_o 5' of{!9j~}4 •I~~ '.l'.'ic;'; !;l_oJ;c, 3!~-"- 'ilzt'<!cl. 9'211 9-W9J ,l 

.iq-7t tj-g. A)7]9.}- U]'.);:~ 5',5) __ ?._ _!;!OJ. 7}.1=.%.g_ 9°£ -S--~/:j~£ ~~SJ-e ?-!.Q,£ "'4~,i!t:}-, 

l'- '11"!91 ,fE.# 'o-£;c, 91\'l<>l 3'c•l~ 'it>l31"!21 0.007-0.027µg/l.ilf •l~.sl-"1, 91-92 

\'l<>I '\1-'!l'il"!<>l-'I '-lE}tl ,)E.lt 1!'£'11 0.0ll-0.043µg/l.of op.}\'l >l"!-"1 0.013-0.IWµg/l 

5! q~- "f{! ',;!ct( >I %, 1990: ~'l!. ]99'2: ¾ %, 1993). '£ ~ {'- JS<f'lj.i!f;c, ~7,j>,J "1 9-!! 7] 

tr~ IOpg/)ot] UJ3lJAlt'= uff-¥- 1:;.toJ. ~~A] £IA] ?li::LJ-. 

Gt· 'l-'-1 

,>. x<f7J{! ¾ i'-'-191 '.!'>r.;c, 0.17-0.80µg/J9J •1Hl'< '-lel-~tof<K 5.I.50l. -W'!ll'!-'I~ I! 

I", 9'2'<' 9-%! "1 {I .ilf 7f ¾'i' a1 '.!' £ 'll <>l £ -l!:'i'-Of .iI, 0.50-0.56µg/l-"1 .iI l'- 'o-£ 1'- '-lel-'-1! .iI 

91ct. l!1J{l21 '!,£\'!-'fjc 'll-",'-lll'l-21 1111 Pl 2<>11<1 •HI '<tf, 'il~0 1 'l),:,_'-f, i3- >fo];;, 

!,I 0 1 <] ?.<~ct. 

l' '11"!"1 'i''-1"1 '.!'£;; 91'<' HI.ill- 10-%!21 of{!~loff<i-"1 '!!.ilf-"t •Ji>!'! !.I\'!, ,f.<=.#4 

Pt{}7tA]£ P}{'!LJl~(Q.26~J.53µg/l} .!i!_tj- 3t..ll, ~~~~ ~.i!l-{0.19-Q.54µ_g/l)!;!_tj-{:- ~{1 ~tj

( il 'i, 199'2). of{!~!-"1 '!l.ilf.of ~Jf,cJ qjc "HL0
, 0 H•~•<>ll•i9J 'i'-'-11!'£.r 7-WoJ 0.22-
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1.5:l#g/l, 10.Wot) 0.19-0.44µg/]_s'_ ,1np1.,;,,_;,_ >1°1: .'1. 011.f l'c >l"loJ•it" '2cl<, '<!~¾ '-t 

El-t!l "'1 \'lie 9-ie 'J! o I tj-. 

~- :t:At~.ll}i:° 87\'!gJ %~ 8fl~ofl~ :f-.,1.}~ ~if-'5,£ 'ti~ Q,4Q~l,39µg/l _l;l.qt, 1:;.t.il, 4-

214'< \t>I JI: ¾>1?21 0.04-0.3'/µg/loJ •1 >!-'lie ;,, .Q.ui, 'll'll>l "1 '1 0.25-0.98µg/l(1991 -

199'2';:!l- •l~'fcJ-<-'f %, 1990: ~H!. 199'2l. ~'<!"121 >1"121 7""1 ?'!/71<?.ec ZOllg/1.<'-"i 

l'c 3',Af'(Plie ol !,I tj- -II 'fl ';;ttj-, 

<ID It 
l', 3',Af71{} ¾ 'g.!lj ½.'re 'IJ-9Jie ¾'J21 ½££ 3',AfvJ: 92';:! 9,WoJ 0.074~0.l94µg/l, -§

i',,\j \t21 ½££ 3',Af~ AJ7l"lie 0.006-0.055/Jg/l£ 1.fEj-):!tj-(J[ 5.\.51), 01 ,!!"fie 'g.!lj '<J 

4-oJ~ 7'tE%.i!J. T2l9H::- ~21 'it,0: tll¥-~ 0 1 311<r¾off ~4~E..£ ~;4.sl,.it ~%* ~ T 

~cf. %"',\J \t 9J -i '!I. 'lii11'-S. \'l:l!J-:'i !,I'/! 1993\< 6~ oJI 0.00Zµg/13' tj-,; A] 7121 0.012-

0.0'27µg/l ;;_ cJ- Of tl ;,, JI 1.f El-,:!cJ-. lMI tl 9l \'l:l!J-TC 'l''Jl 'f"'l,cc l'l.,;,. i.,t, ,'! .;J? £ oJ -91 >1 ~ ll 

'!I 5, 6, 1. soi-'l "In \.t'11 i.-tei-,±cJ-. 

l'c 3',Af,!["f~ Pf{f~}.!lj -!!"f_of tili,l>I !i'_','l, Pf{f~} .;j '11"1'1 'ggj \f£ie 91';:J 7-ioJI 

t!l 'll 21 vJ:,H 21 ll 'lloJ-'1 '-tel-'<! ·•~ '<i;,Q- 1'-£ '1! 0.14µg/l~ >11.21 Of.'11, 0.009-0,054µg/1°]E._s'_ 

Hl~'ftj-(t) %, 19!W. ol <'!"lie \t.!lJ 7,l~i" Of.;J!i'.cf;c t!]7l'.i 'S-'f"l il-'ll~ie 0Jo] llttj

;c 'J!¾ A]Al~tj-s, l!c ? ~tj-, ~'II. 'll'l/'11"1-"l %<"-'ll 'J21 1'-£ie 0.012-0.438/lg/l, \tOII 

'11"1,"c 0.04-0.Zlµg/l, 01{!:'l)g. O.Oll-0.169µg/l_;,_ !i'.Ci'~>I ~tj-(~'l!. 199'2: "]- %, 1990: ¾ 

%, 19931. ;,. s-'l<'!af;c ~7a"i"l-'i >I•l~ >1"121 \t ?'!!71'1''1! IOOµg/1 .,;_~ -ti-fl ,.t,Q

,llolcJ-. 

(4: O\'/! 

l', 3', A\.!lj Of'/!½ 5'_.!lj -!I "lie \t "I Pl.;j 71;<1 £ .. T¾<>l %¥c-1l !i'_ cfie 'lJ ;<j-,jj .Q__s'_ \'c-'11 .. 

ie 'J! .Q.'?_ 1.f Ej-,:!tj-, ¾ol'I! .!lj -!l '4'1! 921" 9-w oJ\ 1.16-3,00,,g/l, ::i.2J 21 •1 71 .!lj %<"-\l o\'I! 

~ 0.13-0.75µg/l_s'_ i.,tEj-,:!tj-(J[ 5.1.521. 

l'c ""1-"l %\'c-'8 °1'1!21 1'-£'11-912 'll'll-'1"1-"l 0.07-0.54,,g/19} H]~'f,r, ol~'ll•l 

0.06-1.llJlg/I !,ltj-~, Of{r ,.t.,;,.i.,t, 'llitill~ 0.38/lg/15'. 'll'l/'11"121 O.IG#g/1, ol{f~\.!lj 0.25# 

g/1!,lcf Of{} ;,,tj-(~.;J, 199'2: ¾ %. 19931. ~7,!"171 JlA]~ >1"121 °\'/! ?'!17]<,",Q- IOOµg/1 

"-"I l'c 'fc•l-!l .l>fie 01 !,I cf •If- \.tcf. 
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(SJ eJ± 

%<"-\! •l±"l 1!'£'l!J/l~ 0.32-0.8611g/1°l~cJ-l.ll 5.1.53). 93\1 6i!<>I 'llrr 0.8611g/l~"' 

9-i'- >l'l!ol •1'1-"l '>I{! 'k>I '-1-El~cJ-. 1!- >ll"l"l •l±"l 11'£~ 01-l!'!l"l 0.16-0.00µg/ll'll 

rr O.:i&,g/1). 'll'lr"l"l91 O.ll-0.8"21lg/ll'llir 0.36#g/l)!lcJ- 'k~'-1-. -'1:'il"l"l?'!!7l¾'11 50µg/l 

<>I~ 11-\'! !if oj~cJ-. 

@ 3.ja 

%;'a-\! "-ll-"l *-" 'll-'f'll-'11~ 0.01-0.88/Jg/lE-£ '-1-El~cJ-1.11. 5.J.54). s1 -ll'll91 'llrrill 

.g_ 0.1~/lE-£ 01-l! '!l "I 'll irill'!l 0.15µg/l( '.-5'-'l!J/l 0.09-0.'l&ig/l), 'll 'ltll\l "l "1 'll ,rill; 0.13µ 

g/1(0.04-0.¼tg/l)!lcj- "f{! 'kcJ-(¾ %, 1993: ~<!. 199'2). -'1:7<1"1"1 '11"191 3.jl- ?'!171¾.g_ 

50µg/l!.'_ 1!- e;Af'!!"1-<e oj !lcJ-1= ~-li-~l l;tcJ-. 

,;,.g-91 1!'£'11'111= 0,7~13.2ng/l5:l~uJ. 'llil-1!'£<e 2.6ng/loj~cj-(.ll. 5.1.55). oj 'o'£<e 'll 

'!l-<1"191 'llrr 3-33ng/l!~s!. 199'2l!icJ- 1;t.g_ iU-0lcJ-. ,.?'i'--1<>1-'l~ 93\1 6~ol 10.2ng/l"l 

,;,.g-01 ~¾'ii!?-Y- ::1 '11<>111= 0.9-5.0ng/1£ '1991 •15'~\5:lcJ-. 

CD 7.J-'lBl-'il' 

zAf'<l "191 .ll. ¾"i aJ % 91 7J'l! '>l-'il'.g_ 9 - 12%,c '-1-EI ~cJ-. '1l ~ 591 6"1 "i aJ %"I '>l-',Bl-'il' 

.g- 9%0Juj ,jj~ 8<>1Aj 12%"'- 7f~ 'k~cJ-. y-ujc<j 5,ff -ll~91 "iaJ%.g, 10%£ '-1-El~cJ-. 

® '1--ll-% '!! \ll "i "l % "I -& 7 l 1'! ±91 '!! ± 

'll>l'a '1--ll-%::191 %71\'!±,r.g, 0.20-2.lOmg/l, ::!±~ 0.03~0.5lmg/1S'- '-1-El~cJ-l.ll 

5,1,56), ,0'!! '!!£1= 93\1 12-¥/ oj .ll. -;\'oj Aj 'lJ ir 0.89mg/I, "1¾<>1 Aj 0,86mg/l£ 7f~ 't,~cj-. ';· 

01~ ~.g.. 93\:! 12-W~ 11~ P4 2oQAi -ft-7]tj-.±: 'M ~~~ OJ 01 u)-¥- ~JI LtEl-tl ~ 0ltl. ~ 

'l!"lE-5'. 7:\~'i!o\11= -\l%4Mi 0 l "1z'1-"-"- 'll4-l! f,7\1'!± ':I! {,1±9] 0Joj <f}±~\71 of,lol 

cJ-. oj9l'i/oj '<,,I '-1-Ef'cl- :,!~ J/lo\\Aj 7j'i,i~ •f9l'(foj oj AJ7joQ 'lt-\1~ "l3':ol 7J'1l'1-1= :,! 

5!_£ -t~~ct. -ff-71~.±:~ ~.±:~ °J¾ 92~93\:!~ l1}{l~oJ1Ai2J xA~l~ uJ.msJI !i!.~, ~~ 

~l~ 7-l~ -0-~1.-t. ,il.:il~]C" ~it!- 1)5:..oJLJ-({l %, 1993). lltal.A-J ~~lll".g.. l1~{11llofl Hl~ot ".J 

~11%- 0 1 -9£W-~l ~-i!lJ.1, "ot~-2- ~"81-cxJ *'U~~ *"H~-~ °Js=.. ~q..:il ~- 'T 9.lc.1-. 
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-'iaJ-!l-£1 %7],r± ',) '!l±.,j,,"- Z)'Zf l.18~1.52%, Q.15~0.20%£ '-J-Ej-,J;cJ-(.ll. 5.1.571. \'!S 

£j 7J-'/- 'l/ 'l-\'!tll 91 '!I '!I 1 - 3"1 "i "1'<! ½ ,U y-E]-,J; E.'-l-, <'- 'll §]-;, -"- 0 10<] ?,l.iI '.ll cf. 91 'cl ofl 

£A}-~ n}~'?!9l 157W 11119.l %7]~5: '.11 ~~.g,.g. l.66~2.87%, 0.15~0.32%£, 1f&~}!4 j 

4E ¥-%#~.ill u}{!7}A].£ o}{±'tloft l:l]~O:I 1stJI] Y-Ef\f:tj-({I %, 199'2). 

-'iaJ-!l- ,?£j C/N ~;,fH]2 7.9~9.9('l!it 8.8)?"'1 -\'-%<1-'!/91 C/NHl(2.4-9.7, '!!it 6.lJ!i'. 

c]- ;.-,i '-l-EJ-,J;cf. tll 0JoJAj£j POM(Particulate organic matter)£! C/NH]'i,- !i'.\'l ?11°1 ,loj 

'.I?,;. 3,J 4E}42,;Q, o]~,"- ?¾"l-"I POMoJ 9)-%"1"1 '.lllc '!!±§fl!¾,-o] -.J:±§fl!sl- ~

cJ- ii ,. ... <I ,u ,j "] 7] ui 11- 0 1 cJ-. ufaf Aj -\1°1 '.ll ic -"I lH!-'ll-:<1"£1 C/NH];, 6°I :<] \'!' '1--A--!l

'!l 0] ~ 7J 'i'. ¾ 0 I '-l- -'i aj ',1 0] cf oJ '!/ ±§f ll-!l- 0] ii JI ,' <j Of E.>l oj 'lf-'i aJ -!l- £j C/NH] 2 ¾ ;j

"! ~£j "l ~-cJ- "<cJ-. 

4t"l}7]~ %7)-i--4 311°J7H{ %7]~!;!, T~l5}'C 'T~~.£. %71%9.l C/Nll]~ A}-@-i5}1="'tTI, 

a]':\!~ 'i1°J-'laJ-!l-£! '!l±,c ~"i'!loJAi ~71 '1111-"l l'l-"1'!191 'l}o] aj~ .i1%-!-J-!l-0]4 Cl .2\ 

£j -&,J;toJ 7]'1}0f;, ~'lf7I~ -&,J,:- "-cJ-;, >l'lf7I~ -&,J¾,-£j C/NH]7f '!71 ajl,-oJcJ-. 9' 

~ ~'1'-"l-!l-<>l;, 1,''1"]7] "1aJ¾ a.]:::r\-loJL-f '!!~>l~-'- ,}~ -!l-'!!al ~%"1"1 '.ll-"-">l C/N 

H)7} 3tj-_ t42-}Ai %/J~9l C/Nl:1]7} ~~4'~ 3jOJ7J~ %7)~Sj OJ:o] {i-tj-:it ~ "J" ~tj-. ~

'?,Af0<]"19] '/--fi-1'-'!l-"f -'iaJ-!l-£j C/NH]2 ~',r7]~ {\-7]-!l-(C/NH] >12) ,f;o :<,fl c]-2-cJ-. 

llll'TT9.l ttff'T9.l -¥·-&¥-~ 9-1 % 7]1ff~ '.il {!~~ l.5.5~ 10.67mg/1, 0.18~ l.40mg/l£ &ll'TOI 

"l ~l"i ,.. '1 L-fE1-,J;cJ-

.ll. ¾Jai aJ-!l-.!!J ¾it"~ 921'! 3,W <>ii 87j £j '!j 'lJ<>l Aj •J ~~ A] li a; J~ ~'!j Of~cJ-. '?,Af-fl 

~±2 ,fc_-!j-(CdJ, 'r"-i(Cu), ';t(Pb), 0f'1l(Zn), HJ±tAsl, :iJ!-(Crl 0 lcJ-. 'l!>laJE.>t '!1--'l-~!tll 

£j '!j'lJ lotAj HJw.aJ ½il., ~~9'£.!!J '!j'l] 8otJAj S',,Af~ !i'.J" ~±_.!!J ,r£7f 7f'!i- ',;t,U 4 

E]-,J;c]-(.ll. 5.1.58). 

7}E-%9l -'8.'r.~~f:" 0.10-0.5.3ppmOloJ, ~rr~s-~ 0.29ppmolt:}. 0 1 X.A}~l~ o}{:!-tt!-~ 

<0.l-0.5ppm ~-cJ- 0 1{1 ~E.o], '!l'll'>l<>iail"i 911'! 81!ofl S',,Af~ nd-0.5lppm('l!n 0.2'2ppm) 

-"I "i~OfcJ-t:g. *· 1993: ~H!. 19921. ~'I!. 811'! ~'11~!'1 "'-"lofl"l '-l-El-'r! ,f'=ll-.!!J '!In* 

1r.,e 0.7ppm0 ]c.J.( 0 ] 15', 1982). 

'i'-491 '<1'£'1Hlr 16~37ppm0loJ, 'llrr'o'£,c 27ppm0JcJ-. 01 \f£r 'il 0J>laJ-!l-£! '!!it 

'o·S.'?! 3.'-lwm .~t:l- ':.tP"o:!, 0 }{}1n02ppm), °a~811~(9ppml &tj-C ~.TI., ~1oll1n(23ppml4Y

»l~•fcJ-t-! if. 1993: ~Hl. 1992: 01 %, 19921. 

\f"~ *lr:~~~ :-H-54ppmo]uj, ~if~£'C 45ppmo]tj-, o] -'5-5:.2 t:l-E b1°1~ 'tt~ * 
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.5'.!i!q Of'{! ';i~ ~o)cJ-. 3J"J-"Jaj~9J 'llrr½.5'.is l!)ppmo)Pj. 'll*'il"loJ"i 19'.! 8-Y!oJ £ 

Af~ 'lJrr,,..5'.is 2:lwmo)q(~-lJ. 1992). ~'1!. 81'.!oJ -lJ'l'/1- £Af>)9j 'lJrr~-e- 2.8ppm, of{! 

'11-oJ ") is 26ppm.Q.£ Lj-E]-',ltj-( 0 ) %, 1982). 

0 1'1! 9J 'l, .'i'.'/Hlt 85- 145ppmo)"1, 'll rr~1'c 133ppm0 1 t1-. 0 1 'l, £is 'll"J-"l "1¥ 

(!l5ppm), -l!>l'/1-(lllppm), of~'/1-(95ppm), •>f0.l''11"l(69ppm)!i!tj- 'I,,", ~o)LJ-, aj:rr'l,'i'is o\ 

~'11- 'al -l!'l'/1-"1 al:i!,,.£o\l •!Of") ",ttj-( 01 %, 1982: ¼ %, 1993: ~-l!. 1992). 

•1~'1 'l,5''!}-9]is 6.I-10.4ppmo):rr, 'llrr,,.5'is 9.4ppmo)tj-_ o) 'l,5'is i!l"J-'1"1~"1 

7.7ppm, of~'/1-"1 6.3ppm, 'll"Ji!l"l-"l 6.0ppm!i!tj- Of'{! ',;tj-('i- %, 1993: ~-l!. 1992). 

ei~'l "£'!}-9],s 44-79ppmo]:i!., "ilrr'l,£,s 65ppm0 )t1-. 0 ) 'l,£,s 'll".!'1"1"1 51ppm. 

o}{!~9l 43ppm ~-CH~ ~n ~~Pl, ~ 0J'5]~~ 7'2ppm.!i!.Cr~ 15t.g. ~ 0 1t:J-(~~. 1992: .J. 
%, 1993). 

K%-'1"1~"1 -,14~ ¾~'11 "-\'!, 'llrr 'l,£7f t1-e >l"loJ •lOf"l ,,,,n LJ-El-'-l-t '1!50 

_,;c_ ~ ~ LJ-. -l! ,i ai .? . .£. 'll al ~ 'li £ t O fl-l nJ , ai ,1,,. _,;c__,;c_ t1-e '11 "l "1 _2_ 'll 1'! * "1 ,,. x "- t1-

-,t,n LJ-E]-Lt il ~ 9-. !le~. ~'s- •1hii 9J 'li 'll I ofl Aj ¾il-"1 'l, £7} ',; .Q. Lt, o) ~.5'. _I>_ 'll 1'! 'ii "1 

9J "'"'-ol •l'i!Ait .=u1 '>tt1-. 

~49-1 ~~it}g} ~"r'T"~.g. n}{!,1?.!-014- ~..Y.3Jl'2!ofl Hl"3}o:j ~.lj!- 11}-,&~ ~5:.7} 3'i~Lt. 

-l! >Jpj_o_.£. "J ;o: ~ \'! o) il, 4\--'>roJ Ai %'ll-") ,s _I)_ 'll~ il! '1 "£ 7f ',;,", t1J •1 Of"l, 0Jo) "I .Q.E. 

s. 0}~.g. "3Jl'T"r{!ofl ~ffl=¼ 9';(1~ ?l€-t:l-. -=i~Lt, 31-"r ¼1Fr 7}7!}¾ ;(1~91 ~Hl~ ¥-4 

-") oJ ~il, 31 ',' 9J 'Ji 1/5' 371\ I'! -!I-') oJ ~ oJ, -ff-'ll -"lt •Jo) ftto}-!j 'lH·ofl t 31 '?~~o) {! 

o] ','oj cacj cacj lit .Q. P £ '11- -l! ,0 oJ 'll ~~ 71) {! -¥-al 7f ~ 9-. "; Of 'll "J'lli!-'1 'l, .5'.7f ',;o}-'j % 

'll-"lic •Jo) wof-!j ',I~ -\'-'ll 0J:§f9J 'llal£ ~tj-,1 &H!lt1-. cj~7l ~<II >l"lii<"l"i ~'s-'1! 

9J '!!-\'-~ •l'!lOf"l. ~;,jl!>el:: £-1!~ '11'1~£ -")oJ ~.Q_P.£_ 'r'li<'li!J~ 1/"IOf Of>el lit 

-a- 7ij~, 7A-~ttl~ 'r{!~ "'14- ~~~ ~~.£ 011%¥19-. 
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.lf. 5.1. 35 'l,'-lif •I -'l"'!!O!~ 31~~ *ltl 

'll 'll 92\1 9,! 92\1 121l 93\1 311 93\1 6,! 93\1 9,! 93\1 12'1 94\1 3,! 

1-.Ag 23.8 13. 0 12.4 21. 4 8.0 8.1 
.. f 11. 9 20.0 8,0 

2-'I/ 23.8 13,0 12. 7 20,6 8.8 8.1 
.. f 11. 5 19.6 8.2 8.0 

3-',/ 23,8 13.1 12.1 21.1 10,3 8.1 
"f 13.3 20.4 9. 7 7.9 

4-'I/ 23.8 13.2 12.0 21. 2 10.7 8,2 
.. f 11. 2 20.1 10.1 8.1 

5-'I/ 23.2 13. 2 11. 2 20.6 24.2 10. 7 8.2 
.. f 11.3 20.0 23,8 10,5 8.2 

6-',/ 23.2 13. 4 11. 7 20.8 24.0 10. 7 8.8 
.. f 11. 9 19. 7 22.8 10. 9 8,8 

7-',/ 11. 5 19.8 24.2 10. 2 8,3 
o-f 11. 9 19. 9 23.8 10.2 8.3 

8-',/ 11. 3 20.2 24.4 9,9 8.0 
o-f 10.9 19.9 9.9 8.2 

------------------------------------------------------------------------------------
'!lit 'II¾ 23.6 13.2 11. 9 20. 7 24.2 9,9 8.2 

o-f¾ II. 7 20,0 23.5 9.9 8,2 
------------------------------------------------------------------------------------
•14-'1--1 20.2 7,0 7.5 
•!4-'1--2 20.1 6.8 8,5 
•14-i'--3 28.6 6.2 10.0 
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.11. 5.1.36 ~"l•l 'i''!!•l"l •W-4'~ '!H/:(%.1 

'!I~ 92\l. 91! 92\1 121! 93\1 311 93\1 611 93\1 91! 93\1 121! 94\1 31! 

1-'\I 29.40 31.93 32,52 33.00 25.58 32,31 32.98 
•I 33.02 32.96 26.81 32.34 33,00 

2-'\I 27.95 32.22 32.33 32.92 25.54 32.45 33.04 
•I 33.05 32.99 27.55 32.37 33,05 

3-'\I 27.39 32,36 32, 70 32.92 25. 73 32.66 33.09 
•I 33.07 32.96 28.63 32.64 33.06 

4-'\I 27. 70 32,43 32.83 32.95 25. 76 32,69 33.17 
•I 33.06 33.02 28.38 32.68 

5-'\I 30.56 32.42 32.92 32.96 25. 78 32. 77 33.11 
•I 32,94 33,04 26.06 32. n 33.30 

6-'\I 30.55 32.53 33.03 32.88 25.86 32.84 33.35 ... 33.15 33,09 27.61 32.91 33.41 
7-"}; 32.89 32.94 27.82 32.66 33.11 ... 32.96 32.97 33.26 32.64 33,23 
8-'\I 32.89 32,93 25. 70 32.59 33.05 

•I 32.89 32.97 30.63 32.62 33.12 
-----------------------------------------------------------------------------------
'!I~ 'II-!.' 28,93 32,32 32. 76 32.94 25.97 32.62 33.11 

.. I½ 33.02 33.00 28.62 32.62 33.17 

- 198 -



£ 5.1.37 'll.,.•1 ~'!!>l"'I Oil'i"-'l *1!±~(mgtl) 

'!!~ 92\:! 91! 92\:! 121! 93\:! 31! 93\:! 61! 93\:! 91! 93\1 121! 94\1 31! 

1-',/ 6.44 7. 70 10.14 9.87 7.13 12.42 10. 71 

~ 10.03 9.41 4.53 12.30 10.89 
2-',/ 6.40 7.84 9. 81 9.09 7.80 11.86 10. 93 

~ 9. 74 8.97 2.53 II. 95 11.03 
3-~ 6.43 7.60 10.20 8.99 7. 71 10.81 10. 94 ... 10.49 8. 73 I. 96 10.87 11.07 
4-',/ 6.37 7.34 10.03 8.66 8.00 10.46 10.93 

~ 9.87 8.19 2. 73 10.46 10.96 
5-~ 5.96 7.21 10.10 8.41 7.67 10.29 10. 90 ... 9.66 8.14 7.13 10.13 10. 73 
6-',/ 5.94 8.41 10. 73 9.51 7.91 10.13 10.56 ... 11.16 8.80 4.80 9.97 10.57 
7-~ 10.03 8.09 8. 10 10. 65 10.89 ... 9.89 8.01 3. 79 10.65 10.87 
8-',/ 10.11 8.24 7.59 II. 14 10. 70 ... 9.80 7.86 2.00 10.62 10.84 

------------------------------------------------------------------------------------
'!!'ir '<I¾ 6.26 8.33 10.14 8. 73 7.14 10. 97 10.82 

o-1¾ 10.09 8.51 3.69 10.87 10.87 
------------------------------------------------------------------------------------
•l'r'-'1--1 8. 76 4.86 6.80 3.83 
•l'i"-i'-2 0.00 2.00 5.15 0.61 
•l 'r'-'1- -3 8. 19 0.00 16.19 9.81 
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Jl 5.1. 38 ~~•! '1''!!'1°'1 .. 4-'l pH 

1!ll 92\:l 91! 92\:l 121'! 93\:l 3-11 93\1 6-11 93\:l 91! 93\:l 12-11 !U\:l 31! 

1-'\I 8.23 8.21 8.33 8.25 8.57 8. 21 8.34 

"I 8.34 8.25 8.49 8. 21 8.33 
2-'\I 8.24 8.23 8.31 8.25 8.66 8.20 8.33 

1'1 8.30 8.25 8.41 8.23 8.32 
3-~ 8.24 8.24 8.32 8.27 8.67 8.23 8.33 

1'1 8.31 8.25 8.29 8.22 8.33 
4-'\I 8.25 8.21 8.32 8.26 8.66 8.22 8.32 

1'1 8.32 8.23 8.34 8. 21 8.32 
5-'\I 8.31 8.17 8.31 8.24 8.63 8.20 8.32 

"I 8.30 8.21 8.44 8.20 8.32 
6-'\I 8.31 8.31 8.35 8.34 8.66 8.23 8.31 

1tf 8.35 8.26 8.46 8.23 8.31 
7-'\I 8.30 8.21 8. 70 8.23 8.32 

"I 8.30 8.20 8.41 8.22 8.28 
8-'\I 8.30 8.22 8.67 8.22 8.31 

1tf 8.31 8.20 8.10 8.21 8.29 
------------------------------------------------------------------------------------
'!!~ '\I¾ 8.26 8.23 8.32 8.26 8.65 8.22 8.32 

"I¾ 8.32 8.23 8.37 8.22 8.31 
------------------------------------------------------------------------------------
•14-,>--1 7.64 7.20 7.50 8.19 
•14-,>--2 6.78 7.42 8. 06 7.44 
•14-,>--3 7.54 7.25 7.68 7.42 
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£ 5. 1. 39 ~-'f•I ~ 1tt aft 9!I •l'?<l :tf ti "I -tl ±.8..,,. '!/( mg/I ) 

'l! ~ 92'<\ 9-ll 92'<\ 12-ll 93\:l 3-ll 93'<\ 6-ll 93'<\ 9-1, 93'<\ 12-ll 94\:l 3-ll 

1-',/ 2. 5 2.1 I. 3 3.0 2.4 4.6 2.3 

~ I. 2 2.8 2. I 5.2 2.3 

2-',/ 2.6 2. I 0.2 2.8 2.2 3.8 2.3 

.-1 I. 2 2.5 2.2 5.2 2.3 
3-"g 2.5 1.5 0.3 2.5 2.5 2.5 2.2 

.-1 1.0 2.4 I. 9 2. 7 2.5 

4-',/ I. 6 1.3 I. 2 2.3 2.5 2.0 2.3 

.-1 I.I 1.6 1.8 2.0 2.1 

5-1?" 2.1 1.3 1.0 2.1 2.8 1.8 2.4 

.-1 I. I 2.1 2. 7 2.5 2.3 
6-',/ 2. I 2.3 I. 3 2.9 2. 7 1.8 2.5 

~ I. 2 2.3 2.5 1.8 2.3 

7-"g 0.9 2.1 3.0 2. I 2.2 

.-1 1.0 2.1 2.0 2.3 2.2 

8-~ 0.9 2.2 2.4 2.5 2.0 

~ 0.9 2.0 1.5 I. 7 2.2 
------- ----------------------------------------------------------------------------
'!lat 'ii¼ 2.2 1.8 0.9 2.5 2.6 2.6 2.3 

... ¼ I.I 2.2 2.1 2.9 2.3 
------------------------------------------------------------------------------------
•1'?-'i'-· I 7.0 3.4 50.0 52.2 
•lN-2 34.4 II. 2 57.2 54. 7 

•RN-3 II. 2 24.0 8.2 5.6 
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.11: 5. 1. 40 '!tJ;f•I '\' 'I! off "' •14'-"l ~l! 'a' .!c.( mg/ I ) 

'!l ~ 92\l. 91! 92\l. 121! 93\l. 31! 93\l. 61! 93\l. 91! 93\l. 121! 94\l. 31! 

I -'\I 19.2 4.6 6.4 7.9 5.0 17.0 3.2 
31 7.1 5. 7 4. 7 6. 7 I. 9 

2-"l/ 4.9 3.2 4.2 4.8 4.5 12.3 5. 7 
•f 4.5 5.2 5.4 8.6 6.2 

3-"l/ 7.1 2.9 5.0 4.9 4.1 6.6 4.6 
31 4.9 4. 7 5.1 6.8 6.7 

4-"l/ 7.2 2.8 5.0 3.9 4.8 7.1 8.5 

"f 5.6 6.3 4.2 6.5 4.4 
5-"l/ 4.5 2.8 6. 7 4.1 4.5 5.0 3.4 

"I 6. 7 6.2 4.5 10. I 5.5 
6-"l/ 5.6 4.3 6.0 5.6 5.3 7.0 6.9 

•I 7.9 5.3 4.5 7.5 8.2 
7---'g 5.2 4.6 4. 7 5. 7 6.3 

•I 6.4 4.0 9.2 8.0 
8-~ 4.9 3. 7 3.6 3.5 5.6 

•I 5.8 4.9 6.6 7.0 6. 7 
------------------------------------------------------------------------------------
'!! '1c "II¾ 8.1 3.4 5.4 4.9 4.6 8.0 5.5 

•I¾ 6.1 5.3 5.0 7.8 6.0 
------------------------------------------------------------------------------------
•14'-'i'--1 15.8 8.6 19.1 19.1 
•!4'-'i'--2 23.0 6.2 34.6 27.9 
•!4'-'i'--3 19.1 24.8 3.9 1.3 
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.lf. 5.1.41 '!t~•I -'l'l'!Ol"I •!?'1 il--"l-l!-~.'r.(""11) 

'l! 'll 92\1 9i! 92\1 12i! 93\1 3i! 93\1 6i! 93\1 91,l 93\1 12°'1 94\1 3i! 

1-',/ 0.3 nd 0.1 0.1 
-Of 0.5 0.1 0.1 0.1 

2-',/ 0.2 0.1 0.2 0.2 

•I 0.3 0. 1 0.1 nd 

3-',/ 0.2 0.1 nd nd 

•I 0.2 0.1 0.1 0.1 
4-',/ 0.1 nd 0.1 0.1 

-Of 0.1 0.1 0.2 nd 

5-',/ 0.2 0. I 0.1 0.1 

•I 0.5 nd nd nd 
6·',/ 0.2 nd 0.1 0.1 

•I 0.3 nd 0.1 nd 
7-~ 0.2 0.1 0.2 0.2 

.-1 0.5 0.1 0.1 0.1 
8-',/ 0.3 0.4 nd nd 

"I 0.1 0.1 0.1 0.1 
•lN-1 0.4 0.1 0.3 0.6 

•1?-i'-·2 3. 7 0.3 0.8 I. 9 

•tN-3 0.2 3.0 0.5 0.9 
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.ll 5. 1.42 '!tlif•I 4''!!'1<>1 .. 4'-'l ¼-l'-7)'1!±1t.'r.(µg/l) 

'ii '!I 92\l. 9-,j 92\l. 12-11 93\l. 3-,j 93\l. 6-,j 93\l. 9'1! 93\l. 12-t! 94\l. 3-t! 

1--l; 324 129 362 256 114 24 .. , 214 162 25 
2--l; 369 82 339 140 76 19 .. , 125 270 131 19 
3--l; 464 229 379 218 14 28 

0\ 120 342 59 35 
4--l; 290 137 517 243 IOI 16 

,r) 140 363 137 23 
5--\; 115 480 128 122 23 

0\ 162 195 131 27 
6--l; 192 65 208 124 169 33 

<ti 156 259 133 39 
7--\{ 148 193 128 35 

0\ 132 233 73 26 
8--l; 221 131 45 35 

0\ 102 379 33 27 

-----------------------------------------------------------------------------------
'!l~ -\f¾ 328 126 332 179 96 27 

<ti¾ 134 284 107 28 
-----------------------------------------------------------------------------------

•14'-i'--1 4200 7080 10290 
•14'-i'--2 6660 6080 7290 

•ff4'-i'--3 6050 3740 2910 
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.ii 5. 1. 43 '!>'~•I 'l"'l!Ol"i •l<r.eJ 0 111-l!'ll_,...'r.(µgll I 

'!I'll 92\1 911 92\1 1211 93\1 31! 93\1 61! 93\1 91! 93\1 1211 94\1 31! 

1-',/ 18 9 36 6 8 2 2 
.-1 22 4 12 2 2 

2-"'</ 23 6 41 3 7 2 2 
.-1 24 2 13 2 2 

3-',/ 22 8 34 3 10 8 3 ... 31 2 12 6 3 
4-',/ 24 9 27 4 10 11 3 ... 38 2 13 7 3 
5--'ct 18 9 36 2 10 11 3 ... 21 3 8 13 3 
6-",/ 19 5 18 2 11 13 3 ... 27 6 14 9 4 
7-",/ 15 3 11 6 2 ... 22 3 11 9 3 
8-",/ 15 3 8 5 2 ... 24 2 17 5 2 

-----------------------------------------------------------------------------------
'!I~ 'II¼ 21 8 28 3 9 7 3 

~I¼ 26 3 13 7 3 
-----------------------------------------------------------------------------------

ll 1 B . 1 31 144 41 45 
•l?-'r-2 127 213 119 128 
•HH-3 92 302 81 62 
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£ 5.1. 44 '!.'~•! 'i''!!•ft°'I >114'!1 '!! -tl'!! -\t £ ( µg!l I 

'll l 92\'! 91! 92\'! 121! 93\'! 31! 93\'! 61! 93\'! 91! 93\'! 121! 94\'! 31! 

1-'l/ 87 47 65 35 69 11 7 
of 17 26 89 7 8 

2-'lt 125 23 114 15 45 41 6 
of 22 11 69 6 6 

3·-'lt 208 21 77 16 75 6 
of 51 12 102 44 7 

4-'l/ 82 12 35 20 77 47 6 
.. f 37 13 73 32 6 

5-'l/ 11 27 11 54 80 6 
of 23 17 90 89 9 

6-'l/ 2 12 50 13 49 112 10 
of 79 34 106 91 12 

7-~ 31 18 78 48 18 
of 46 17 80 48 5 

8-'l/ 31 16 74 14 6 
.. f 27 20 121 7 6 

------------------------------------------------------------------------------------
'!!~ '>I¾ IOI 21 54 18 65 50 8 

.. f¾ 38 19 91 41 7 
------------------------------------------------------------------------------------
•14'-r· l 930 2300 2330 1510 
•ff4'-r-2 1140 2720 1230 1040 
»R 4=,-;z.- 3 1210 1900 2710 1970 
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£ s.1. 45 'l/Jif•I ';''/!•l"I >!?-'I ~gl.jof'6'-.£(µg/l) 

'11 '!I 92\1 911 92\1 1211 93\1 311 93\1 611 93\1 911 93\'! 1211 94\l. 311 

1--\1 219 73 321 179 101 15 
O} 113 153 15 

2--\1 221 53 321 68 33 II .. , 112 168 123 II 
3--\1 23( 200 360 133 6 19 

O} 106 228 9 25 
4--\1 18'1 116 493 156 43 7 .. , 125 297 98 14 
5--\1 217 95 467 64 31 14 .. \ 142 97 29 15 
6--\1 171 48 193 64 44 20 

.. f 116 139 33 23 

7--\1 127 104 74 15 
.. f 112 142 16 18 

8--\1 202 49 26 17 
.. f 80 241 21 19 

------------------------------------------------------------------------------------
'11 'ii: 'II 207 98 311 105 45 15 

.. f 113 181 60 18 
------------------------------------------------------------------------------------
•l+r-1 1760 4720 8730 
•t+i'--2 3730 4730 6120 
•IN-3 3850 950 880 
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.ll 5.1. 46 'l,fJ;f•J '1''11.at"l at4'~ 111!'!1.,..-"'-( µg/1 ) 

'I! 'ti 92\1 9'll 92\1 12,I 93\1 3,1 93\1 6,1 93\1 9-,j 93\l. 13,! 94\1 3,1 

I-',/ 161 27 11 12 24 13 3 

*I 8 7 41 16 2 
2-',/ 125 27 35 8 15 28 1 

*I 9 7 48 43 1 

3-1/ 187 29 11 7 25 24 1 

*I 11 5 51 28 1 
4-',/ 147 25 8 9 25 25 1 

*l 10 5 52 21 1 
5-',/ 65 29 12 6 19 33 1 

*I 9 5 29 28 1 

6-',/ 117 17 11 7 18 35 4 

*I 12 1 45 35 3 
7-',/ 8 8 24 28 1 

*I 11 8 47 28 1 
8-',/ 10 7 25 28 2 

*I 11 8 95 13 1 

-----------------------------------------------------------------------------------
'!!al: ',/¼ 134 26 13 8 22 27 2 

*I¼ 10 7 51 27 1 
-----------------------------------------------------------------------------------
•14"?--1 122 230 1080 1970 
•14"?--2 105 745 1030 1670 

•IN-3 80 1780 132 59 
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.H. 5.1. 47 'l>'-!if•I 4''l!Oil"l •14'~ .;1-1!'!1-'!"x.(pg/l) 

'll '!l 92\1 9'!1 92\1 121! 93\1 31! 93\1 61! 93\1 91! 93\1 121! 94\1 3'!1 

1--'i/ 719 483 93 382 506 399 18 
.-1 48 326 660 664 18 

2--'i/ 1130 346 118 242 433 598 18 

.-1 59 325 1090 645 18 
3--'i/ 1110 449 98 222 640 475 18 

.-1 84 253 986 314 18 
4--'i/ 1130 444 53 320 551 456 18 

.-1 67 242 958 228 18 
5--"b'- 539 441 93 317 669 399 18 

.-1 53 312 461 446 18 
6--'i/ 590 320 59 267 660 456 18 

o-\ 84 208 933 285 18 

7--'i/ 65 365 632 285 18 
.-1 93 351 733 437 18 

8--'i/ 65 143 489 484 18 
.-1 87 371 1480 276 18 

------------------------------------------------------------------------------------
'll '1- -'II¾ 870 414 81 282 573 444 18 

•I* 72 299 939 412 18 
------------------------------------------------------------------------------------
•l'l"'t--1 1000 5440 2260 1970 
•!4"-'t--2 1410 7660 3730 1970 
uw-r-r-3 702 6650 1760 59 

• 

i 
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£ 5.1."8 'll"f•l ~'ll .. OI "l"?.:J ¾='!!-a'a'.'r.(µg/1 I 

'!I'll 92\'l 911 92\'l 1211 93\'l 311 93\'l 611 93\'l 911 93\'l 1211 94\'l 311 

1-',/ 1.64 0,20 6,66 3.57 I. 75 1.83 3.65 
$f 2.39 0,86 2.14 3.00 6.48 

2-',/ 1.44 0.15 2.21 3.02 3.17 5.88 6.67 
$f I. 64 0.51 4.14 7. 79 

3-',/ 1.09 1.03 2. 72 2.51 4.58 2. 19 7.00 
$f 2.28 1.62 2. 13 3.50 10.03 

4-',/ 0,88 0,22 3.12 6.97 3.96 5.38 13. 15 
$f 2.39 I. 75 I. 93 2.31 13.33 

5-',/ 0,69 0.18 I. 22 3. 72 4.91 2.41 11.28 
$f 1.14 0.49 4.48 3.10 18. 81 

6-',/ 0.69 0.38 8.03 I. 26 3.99 1.60 11.05 ... 4.12 0,90 2.56 0,97 20.15 
7-',/ I. 22 0.80 6.64 I. 88 11.07 ... 0.87 1.01 1.82 2.69 11.17 
8-',/ 1.11 1.12 2. 79 2.48 9.02 ... 0.49 0. 78 0. 75 3.26 6,97 

--------------•---------·-----------------------------------------------------------
'!!.r ',/¾ 1.07 0,36 3.29 2.87 3.97 2.96 9.11 

"I¾ I. 92 0.99 2.26 2.87 11.84 
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.!!. 5.1. 49 '!tJs-•I 'i''!!Ol<>t •t1>-'I ;,f-"-** £(µg/l ) 

'li'll 92\1 91l 92\1 121" 93\1 31l 93\1 61l 93\1 91! 93\1 121! 94\:l 31l 

1 0.020 0.023 0.020 0.021 0.010 0.022 0.017 
2 0.015 0.021 0.019 0.020 0.006 0.024 0.015 
3 0.023 0.021 0.015 0.021 0.007 0.016 0.010 
4 0.016 0.019 0.016 0.019 0.011 0.013 0.011 
5 0.014 0.016 0.019 0.014 0.008 0.016 0.012 
6 0.016 0.017 0.019 0.015 0.012 0.014 0.010 
7 0.014 0.018 0.010 0.017 0.012 
8 0.015 0.020 0.008 0.014 0.014 

------------------------------------------------------------------------------------
'8.!: 0.017 0.020 0.017 0.019 0.009 0.017 0.013 

------------------------------------------------------------------------------------
•l1>'1- · 1 0.018 
•l,;,.,,. · 2 0.005 
ttl4T -3 0.005 

.!!. 5. 1. 50 '!t"f •I 'i''!! •l "i >111>-'I '1-•I * £( µgi 1 ) 

'll~ 

1 
2 
3 
4 
5 
6 
7 
8 

•11>'1-·I 
•H1>'1--2 
1:1ft4'-..,Z.-3 

92\1 91! 

0.68 
0. 51 
0.80 
0.60 
0.40 
0.37 

0.56 

92\1 121! 

0.69 
0.60 
0.56 
0.46 
0.41 
0.42 

0. 52 

93\1 31! 

0.63 
0.66 
0.39 
0. 53 
0.43 
0.44 
0.43 
0.46 

0.50 

93\1 61! 

0. 57 
0.66 
0.47 
0.46 
0.41 
0.42 
0.46 
0.46 

0.50 

2.42 
0.67 
2.29 
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0.005 
0.008 
0.006 

93\:l 91! 

o. 54 

0. 51 
0. 51 
0.48 
0.48 
0.49 
0.50 
0.50 

0.50 

0.65 
I.II 
0.45 

0.005 
0.027 
0.006 

93\1 121! 

0.48 
0.38 
0.31 
0.23 
0.27 
0. 21 
0.27 
0.25 

0.30 

1.67 
4.37 
1.07 

0.004 
0.008 
0.005 

94\:l 31! 

0.29 
0.27 
0.28 
0.20 
0.24 
0.17 
0.22 
0.25 

4.95 
I. 12 
0.30 



.I< 5.1.51 '!1-'f•l ~'!!"i"I "14-'I \,f~.'r.(µg/1) 

'!I'll 92\1 9'1! 92\1 121! 93\1 31! 93\1 6'1! 93\1 91! 93\1 12'1! 94\1 31! 

1 0.137 0.031 0.025 0.038 0.017 0.037 0.012 
2 0.111 0.035 0.018 0.055 0.011 0.067 0.010 
3 0.194 0.026 0. 009 0.029 0.021 0.019 0.022 
4 0.119 0.030 0.023 0.034 O.Oll 0.014 0.026 
5 0.074 0.021 0.013 0.018 0.007 0.020 0.009 
6 0.113 0.018 0.015 0.021 0.006 0.012 0.007 
7 O.Oll 0.023 0.013 0.032 0.007 
8 0.013 0.037 0.007 0.025 0.013 

------------------------------------------------------------------------------------
'!lat 0.125 0.027 0.016 0.032 0.012 0.028 0.013 

------------~-----------------------------------------------------------------------
•14'1--1 0.123 
•14'1--2 0.101 
•14'1--3 0.125 

£ 5.1. 52 'l,f-'f•l ~'!!•ft"! •14-'I 0 1~~.'r.(IJ&/I I 

'!I'll 

1 
2 
3 
4 
5 
6 
7 
8 

'!lat 

•14'1--1 
•14'1--2 
•14'1--3 

9211 9'1! 

3.08 
2. 70 
3.08 
3.47 
1.16 
I. 77 

2.54 

92\1 12'1! 

o. 75 
0. 71 
0.63 
0.45 
0.48 
0.39 

0.57 

93\1 3'1! 93\1 6'1! 
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0.58 
0.40 
0.32 
0.34 
0.27 
0.32 
0.33 
0.35 

0.36 

3. 76 
4.12 
I. 53 

0.045 
0.036 
0.074 

93\1 9'1! 

0.21 
0. 21 
0.15 
0.47 
0.24 
0.13 
0.33 
0.35 

0.26 

1.87 
4.65 
I. 93 

0.152 
0.099 
0.013 

93\1 121! 

0.60 
0.38 
0.20 
0.15 
0.31 
0.26 
0.20 
0.19 

0.29 

13.50 
IO. 70 
I. 78 

0.182 
O. ll4 
0.010 

94\1 3'1! 

0.32 
0.25 
0.22 
0.26 
0.26 
0.17 
0.13 
0.20 

0.23 

12.40 
9.30 
I. 99 



lf. 5.1. 53 ~-'f•l 4'-'!!•l"I Oll4'~ •1±-lt£(µgll l 

'll'll 

1 
2 
3 
4 
5 
6 
7 
8 

llff"'T"T-1 
•ff4'-i'--2 
•R4'-i'--3 

92\1 91! 92\1 121! 93\1 31! 

0. 58 
0,54 
0.48 
0.80 
0.64 
0,82 
0.54 
0, 78 

0,65 

93\1 61! 

1.02 
0.66 
0,90 
0. 70 
0.86 
1.02 
0.86 
0.86 

0.86 

4.97 
10.20 
4.13 

lf. 5.1. 54 ~-'f•l 4'-'!!0ll"I "14'~ -"-~£(µgll l 

'll 'll 92\1 91! 92\1 1211 93\1 31! 93\1 61! 

1 0.17 0.27 
2 0.11 0.09 
3 0.42 0.12 
4 0.14 0.07 
5 0.14 0.18 
6 0,07 0.11 
7 0.09 0, 18 
8 0.10 0.15 

93\1 91! 

0, 70 
0. 70 
0.32 
0.82 
0.54 
0.64 
0, 74 

0. 76 

0.65 

0,37 
2.80 
1.60 

93\1 91! 

0.17 
0.05 
0.02 
0,02 
0.15 
0.32 
0.88 
0.85 

93\1 121! 

0.32 
0, 72 
0.38 
0.40 
0.38 
0.32 
0.42 
0.32 

0. 41 

0, 75 
2. 75 
1.60 

93\1 121! 

0,40 
0.11 
0,10 
0.11 
0.10 
0.12 
0.10 
0, 19 

94\1 31! 

0,80 
0.69 
0.38 
O.ffl 

0.83 
0.69 
0, 53 
0.82 

0.65 

0.77 
2. 70 
0,68 

94\1 31! 

0.13 
0.06 
0.06 
0.06 
0.10 
0.06 

0.24 
------------------------------------------------------------------------------------

0.16 0.15 0, 31 0.15 0.10 
------------------------------------------------------------------------------------

11ft 4=-.:;t--1 
•ffB-2 
•14'-i'--3 
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0.25 
0.37 
0.07 

0,56 
0,66 
5. 74 

0.23 
0,30 

0.57 

0.42 
0.42 
0. 15 



.H. 5.1. 55 'l>'-lif•l -'l"'l!"l"'i ,w.;,,i '?~.'r.(ngll) 

'lMl 

I 
2 
3 
4 

5 
6 
7 

8 

1114.,z.-1 
Hl"r,1--2 
•!H-3 

92\1 91! 93\1 31! 

3.0 
3.6 
3.2 
2.9 
4.6 
2.5 

3.3 

93\1 61! 

5.4 
6.1 
6.2 

13.2 
6.2 
6. I 
4.3 
5.4 

6.6 

10.2 
4. I 
5.0 
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93\1 91! 

1.8 
I. 2 
2.0 
1.4 
0. 7 

I. I 
o. 7 

1.4 

I. 3 

1.6 
3.0 
0.9 

93\1 121! 

I. 9 
I.I 
1.4 
I.I 
1.5 
I. I 
1.4 
0.8 

I. 3 

0.8 
11.8 
1.9 

94\1 31! 

I. 8 
0.5 
0.4 
0. 7 

0.9 
0.4 
0.6 
0. 7 

0.8 

0.4 
0.8 
0.8 



'!I '!I 92\1 12~ 93\1 3~ 93\1 6~ 93\1 9~ 93\1 1211 94\1 31! 

'ti± 'l!± 't!± 'l!± 'tl± 'l!± 't!± 'l!± 'ti± 'l!± 'i!± 'l!± 

l ·'\I 0.52 0.07 0.37 0.07 0.59 0.11 0.37 0.08 2.10 0.51 0.19 0.04 

"I 0.80 0.14 0.65 0.11 0.58 0.18 1.18 0.19 0.40 0.08 
2·'\I 0.64 0.10 0.27 0.18 0.42 0.08 0.44 0.09 1. 72 0.30 0.39 0.07 

$f 0.58 0.12 0.48 0.10 1.89 0.32 0.41 0.07 
3·'\I o. 56 0.09 0.27 0.05 0.40 0.08 0.58 0.09 0. 70 0.13 0.45 0.05 

"I 0.23 0.04 0.39 0.08 0.32 0.08 0.86 0.15 0.49 0. 10 
4·'\I 0.30 0.05 0.42 0.18 0.28 0.08 0.54 0.11 0.47 0.10 

"I 0.35 0.06 0.29 0.09 0.37 0.08 0.67 0.14 0.50 0.09 
5·'\I 0.24 0.04 0.25 0.03 0.36 0.13 0.87 0.17 0.37 0.08 0.45 0.10 

$f 0.22 0.03 0.27 0.07 o. 79 0.17 0.58 0.12 0.58 0.12 
6-~ 1. 30 0.22 0.50 0.08 0. 75 0.17 0.69 0.14 0.44 0.09 1.00 0. 21 

"I 0.32 0.05 0.43 0.12 0.44 0.10 0.39 0.07 0.59 0. 12 
7·'\I 0.20 0.03 0.32 0.08 0.99 0.13 0.55 0.10 0.40 0.07 

"I 0.23 0.03 0.27 0.13 0. 71 0.13 0. 53 0. 10 
8-'\I 0.22 0.03 0.32 0.13 0.62 0.10 0. 71 0.13 0.42 0.08 

"I o. 21 0.03 0.23 0.10 0.28 0.06 0.63 0.12 0.47 0.08 
--------------------------------------------------------------------------

'll i1: '\I¾ 0. 59 0. 10 0. 31 0.08 0.43 0.11 0.65 0.11 0.89 0.18 0.47 0.09 
"I¾ 0.34 0.05 0.39 0.10 0. 47 0.11 0.86 0.16 0.50 0.10 

--------------------------------------------------------------------------------
lll~,1--1 1. 90 0.37 1. 55 0.18 7.26 0. 73 7.05 1.05 
llff4'-T-2 10.40 1. 40 3.84 0. 74 16. 18 1. 46 15.16 1.01 
ll)4'--,l--3 4.36 0. 99 10. 67 0. 78 1. 96 0.29 1. 13 0.17 
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'll'll ~±. '!!!± ~±Ill± 
(-~~f) 

1 I. 52 0.18 9.9 
2 1. 54 0.20 9.0 
3 I. 49 0.20 8. 7 
4 1. 36 0.18 9.0 
5 1. 18 0.15 9.0 
6 1. 23 0.17 8.5 
7 1. 30 0.17 8. 7 
8 1.36 0.20 7.9 

----------------------------------
'l!.r 1. 37 0.18 8.8 

.lf. 5.1. 58 'l>'-'f •1 .ar,'!! •R "I £-¼ ~ "1 ~91 ~ il "1 ll'.'r.(ppo) 

'!! ~ Cd Cu Pb Zn As Cr 

1 0.53 37 54 145 10.4 58 
2 0.32 31 49 136 8.6 60 

3 0.27 29 47 147 9.4 71 
4 0.27 26 44 138 9.6 71 
5 0.26 25 44 137 9.9 72 
6 0.34 25 H 142 10.9 79 
7 0.25 25 43 130 10. 4 68 
8 0.10 16 31 85 6.1 44 
--------------------------------------------------------
'll '1c 0.29 27 45 133 9.4 65 

I 
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"1! 0JAl~s•l'E 1993'<1£ 7i! 5'll 17,J c<l-ll<>il•l '11Al'1! -'1'1l<'11417HGrabl-"- •l.llc •I'll 

~ ~Al3}~5>-o1, ~£~~7l{Sedigraphlofl ~~ 1!t.Jl~~·~+~ !; ~AJ'S}S!ltj-. ~£~{}~ 

Fork(l9541.9} l\'-il-'ll ~ 11},J;!'_Pj, :<,Af"1i"i<>il '-\st'-\'E -']ajl,,S, 'r-;;_ Mud_ss 'roJ-"1°] ~ 

~Pi Slightly gravelly mud.91- Gravelly mud£ 'll:'iH!c1-(Jl 5.1.59). 

3::,q.5t<?=1olP•igJ ~£~·-¥_ 0J~.g. 7-]~_lr:_9.} 1Z~x.,qo]oft ~o],e- ~~?£~ 1a"A-J~ ~ * 
oJJAl ~ ii ~gj Gravell} mud7} 11!~8"} .TI., ~%~ .Q..£ ~ i5l-~ Slightly gravelly mud7l- ~ ¥. 

~9-. =iajil ~.;]'?£ ~i'!"l-11-ul '11-'f'll<>il'E Mud'l!o] l\'_¥c~q(ciiel 5.1.581. ~- .;]'11'1 

~ :§j~~ {l-¥_OJ~oj ',thj~op,-j ~-~~.Q..~ 7}\1Al Ai)~;§J. 0J-'c}~ !,!_o]E ?,!i?:- o] ;:i;]~ofl 

s==-..----•---=,.-=-•-•==----•.,-•,..••-=z==-..-====-----z==<• 
sa• ple Co11position(I) Sediment Type Statistical Para.meters 

No, Gra. Sand Silt Clay by Folk MZ(Phi) St.De. Skew. Kurt 
------------------------------------------------------------------------------l 1.12 42.18 56.69 M 8.50 2.17 0,04 2 .20 
2 0.97 43.56 55,,p M 8.50 2.14 0.10 2.21 

' 0.93 40.62 58.45 M 8.60 2.05 0.01 2.32 

' 0.93 42.99 56.08 • 8.44 1.93 0.10 2.54 

' 0.48 36. 15 63,37 • 8.9.(. 2.05 0.04 2.15 

' 1. 37 33. 55 65.08 M 8.9,(. 2.08 -0.09 2.36 
7 1.04 38. 09 60.87 M 8.78 2.13 0.01 2.21 
8 o.50 37.30 62.20 M 8.82 1.99 0.09 2.27 

' 0 • .(.8 6. 70 32.56 60.26 (g)M 8.49 2.58 -0.82 4. 15 
10 2.06 6.58 31,97 59.]9 (g)M 8.24 3.03 -1.23 4.83 
11 0.82 34.22 64, 96 M 8.90 1.95 0.03 2.4.0 
12 4.14 41.24 17. 21 37.41 (q) IJM 5.69 3.93 -0.03 1. 72 
13 7.23 11.49 23.74 57.54 gM 7.42 3.82 -1.09 3.28 
14 0.74 33. 74 65.52 M 8.97 1.95 0.02 2.37 .. 0.91 36.17 62.92 M 8.86 2.04 -0.03 2. 37 
16 0.63 35,73 63.64 M 8.89 2.03 0.03 2.25 
17 1.08 38.08 60,84 M 8.75 2.13 0.05 2, 18 
--=-==--~===---=-•--====-•=====~•••=z==--=~===-====-•--= -=-
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1) ~Af;<J "'I 'JI ;.J 7] 

•l 0J-\!•l>ll ~,.He 1993\:l 6-'!L 10-'!!. 1994\:l 2-'!! .:1•12 5-'!!otl '4>11£ 'll'i-•I 'r'l'! 

aftQ:jSl 57ff~~O!I.A-i % · ~ ~ § i!J.=f.~, ol~, *]:,;tol, ~~~~ ~A]¾ 1IAJ"t}9;lt:H 'i{J 

5.1.59). 

•HBFJ=i,'c li'c"l-& ~l•l<>f 1993\:l 6-'!!. 10-'!!. 1994\:l 2-'!! .:1•12 5-'!!otl ;sAf•lej 

'-l 571 11'!1'1 4'1!"11 ttf•I .l!. • ;<J¾oJ-'l •14' soo,t"! ztz/ •Q4' •19:1.tcf. •Hl't! Al.lee 

Lugol's solution~..£. 2~t!' -'f ~-T"nJff ~~..£. ~,& *}1t! .... ,l'!BL~- -&'tlti}9;lc}. ~~1! 

'-lot!-'! 'll'l!'II-£ 01% 'l!'ll'l/~.ss ........ ~ -V- Palmer-Maloney Slide¾ Af%•f<>f '111. >II"? 

~}9'j,'c}. !f.(!: ¾t::}0J~ AJ""r~ Shannow-Weaver~~(1963)0ll 2-17-i ~2J"B"}9lc}. 

H.;'l/si."c<i •fl'll,". 1993\:l 6-'!!2/ 10-'!! ••l2 1994\:l 2-'!!2/ S-'!!oti >ll'l!'!!.ss 1'11 

~}atloff {I~ PJ~ 250 JIii, ,,1-.7J 61 cmSl Bongo net~ ~ I m/sec 4i-.£~ ~~ 1,3,4Sl £ 

¼OIJAi ?~oflPJ't}o:j ~AJ5::l9it:}. *HI~ %•~1{3-~ A].li~ ~;goJP•i ¾~ formalin2'

propy!ene g!ycol-'1 1,1 ;!~211"1~.ss "i¾.,..£71 "i 10%71 "1711 21!~ -V-. 'lHl'\!otl-'l 

~~71 {\lotoda, 1959)* A}%~}o:j ~VAJ.li~ %~ ~ ~?tH:tc:}. 1H~"'T"~ flowmeterO!I 

7].lt{! ~~""rO!I -2-7i8"}o:j \!-.<r].lj!-1tj (1 m3) c:J -1i••jieJ3.~2-l 4-£. :tf~£19j:r:}. 

C. <>I '1 'l? *l"f"i 

-/L -"cAfc: 1993\:l <>JJ;'l!(6-'!!l2f 7)~'!!O0-'!!I. 1994\:l 7j£'l!l2-'!!12f -ll-'!!(5-'!!loti 

7iAJ1£ ~~2] f~sftQ!j.Q..j 37ff 1f~oflJ.l 1IAJ£]9ir:}. *Hli': ~-=?-~1 60cm, 0J~ 305um~ 

~ 24]~..£. ll¾*ff {1~}9;lc}. 

yJE~ Ol]~.i.]Z!~ ~ 8~, Oll~4r£"E 1.5~2.0 knot~££ ¾;(J.i.]~.Q.nf, ~~~ 

~~ ~]ll"}of t.,ff§.iJ+oJI %~.111(General Oceanics, I. \. C. )~ ,¥-~ll"}91r:} . .tfl~!ij il~~ 

~'l/otJAj ¾"8.¥..ss'l/\']~£ 7""1711 21!~ to)% '\!ll'\!.ss .%-7-1 •l'l-~n]1(WILD 118)~,s <>I 
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'12\ *IAfoifi" 1r•l'-loJ %'ll .. f'llt:f. 

oJ.! \ll ~IAloJ %'lloJI~ 'li(l977). 0 J %(1981), '!) %11986), Russelill967), 

0ldyama!l988), Moser et al. (1984).;- ~2a-t9:tc}. 

D. ;,J;.Jff 

"1"1%<'!--'l >HI,°_ van Veen grab(O. l m2 )-/!- Af¼"l<>l ~AfAl<!'-ll 571 'll'll<>l-"l 0 1 

.fj'oBl~"1. zt 'll'll\l!.s;. 3:ti"i 'l1°J.-lot tMIO!l-"l Imm '!l~'-1 >!loll t!al 10 • ¾'ll 5'."' 

'll'il •ff?¼<>l~.£ 2'll .. l'llt:f. 'l! 0J'I'! "1"1i- ¾oJIAi -ll-7lli:Y'o' -!1:"12\ :tJ"l'l!c '!l.r.-!1:"1 

% Aj JI.~ Of 50 ml 'll .'r. !If .s;. •ft.ll ,>f'l! t:f. '\l '1 'II oJI "1 ::: "r .ll. %i-'it\l! .s;_ -!1:-!i-,>f<>l ii'¾ 

.!/-,fl~ "l?tl.,. ¾?¾JJfAI %'li"l?•l'llt:I. 

"1"1:i.-'-1 '!lx.-!1:"1-1', ¾-lt+.s!. 'll!i'& >171•12 'll'\!~.s!. •lzt-11- >ll>ltl-,_ • >l].s;. 

'!! al Af ·lPl '--l'l! '1--!1: ~;a_ -!1:•l .. l'llt:I. Af'll Y'I>' ,°. .lf.¾>ilil: Af¼,>f<>l 3.7] 'I! !!c 1t•l •I'll 

2 silt~ clay'!JAI::: Sedigraph 5000Di!- Af¼•l"l ~ 01!'1~.s!. ~'ll,>f'llt:f. "1"1:i.-'-1 -ll-71 

:i.-Y'l/,° <'!~'\'! 3'J'!Ji--i- *Jil :Q,°.,. "f 2 g 'li.r.il; 'l)7].s!.<>l;.J 550 <>l;.J 2AJ{! 'li.r. 

1f'l! "le- 7o''l! '!l'o''ll ~.,;_ '1-.-1'!1 t:f. 

"1"1%ii:ii:1!"1 cfftl -l1:"1-II- -l'l•! 'll'l>'Al.il.fi" 'i!-tl'1!"1'b' 71>1?.£ ~'l)AJ;:i~aj, 

¾c}OJ'"g ;;tJ 'r ~ Shannon-Wiener~ ;;t)* J.]-%1l}9i2, ~{1£,e McNaughton's index.;- A} 

-s-.-1o1 '/-.-I'll t:f. 'it11-'l 11 :zl-!1:"1 of e- "I .ll.'-1 'll 'I>' 'l! 'll 'll "1 'l! ''Ml-11- £-'i' 'I!~ .-ie
Bray-Curtis similarity index-I- A}%t1lo:t weighted group average linkage ,Y-'tj.Q.j;_ 4=,.Aj 

.'r.il: '1-•f'llt:f. 

CD ¾'1-'ll \ll -¥-'ll ¾ 

1993\'! 6i!<>I ¼t!tl -<li-*'o'-"-~ £-'i' s1¾~.s;_ 'l-lOl"!l~ot 0 J¾<>le- -it~-li-11 

zs». '!/'1!£~-!i-7118¾-lt .:1<J2 7]ol B¾-1!-.ss 'l-lOl"!J.t:I. -it~-!i- ¾oJI::: aiae~ 

'-I ¾-Ii- 7¾lt7f ¼t!.-f<>l 71~ ¾.ll.4;'~.£ 1..)of\<l~nl. .::,..2joJI Nitzschia 412\ 

Rhi=lenia<l;''-1 ¾i!-11 zt 4¾-!i-"i ¾t!"l<>l ¾.ll."r~>l 'l-lOl"!ltl. '1!'1!<>1 '!/'1!5'.~-!i-'-1 

'/l ~::: Prom,en,,..,...,o] 4¾-!i- ¾t!"l"l 7f~ ¾ .ll."r~>l 1..)of\sl2, .::!.-'l<>I Centiu,r4;'2\ 

Prot-ridini....,0 1 '1'.ll.4= 'l!Ol "!J.tf. 
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2\ Scrippsiel/a trochoidea7} "!ell -¥-~¾.Q.;,. 'o!Ol ~cl(H. 5. I. 60). 

~ ~ -¥- ~ ¾ cells/ml • 
Prorocentn.111 triestiniua 225 21.0 

1-11'.¾ 
Heterocapsa triguetra 178 16.6 
Scriwsiella trochoidea 164 15.3 
Chaetoceros sp. 142 13.2 

1-"i¾ Heterocapsa triguetra 46 15.8 

El.g"lena sp_ 492 31.2 
2-l<¾ Heterosi.glM sp_ 369 23.4 

Prorocent.rua tr iestiniua 188 11. 9 

2-"i¾ ScriJ:4,siella trocho:i4ea 33 14.5 
Rh:izosole.nia setigera 26 11.4 

Prorocentrum triestini11111 396 27.2 

3-l<¾ 
Scrippsiella trochoidea 196 13.5 
Heterocapsa triguetra 181 12.4 
Prorocentrull llinimlll 162 11.1 

SkeletoneA!t costatua 100 30.4 
3-"i¾ Nitzschia seriata 42 11.8 

Rhizosolenia setigera 39 11.0 

Scri,wsiella trochoidea 193 23.9 
4-l<¾ Prorocentrua triestiniua 125 15.5 

Prorocentrull lri.n1-m 118 14.6 

5-l<¾ 
Etgrlena sp. 7W. 43.0 
Prorocentrum 1liniJlu1D 225 13.8 

101!ofle -"'-'i'- 62¾1'i-7f ½'1!1tfol 61lofl •l•R 7 *"171 cf± ¾7f1tf'l!.Q.oj, oJ¾ 

of::C ~AJ -il-¾-lt!l 'hl•l-&ol 7}'l,' ~ 0 1 -"'-'i'- 37¾-\t7f ½'1!.-f'l!c}. t:J/11"::C %''1!5'¾-li-

7f 19¾-!i-;a.;.J -¥-'ti•H!is ½'l!'l!.r.71 ~9.tcf. -il-¾-!t¾ofl::: 6112\ of~7fo<J!is Oiaetcceros 

4'1 ¼lPI 9¾-ft_;,_ ½'1!.-l"i 7f~ ¾.2.",,.Q.;a. 'o!Ol~.Q.oj, %''!!-""'-It '<I~::: 5¾-lt7f ½ 

'l!tl Gy,modini .. 4°1 7f'l,' ¾.2.4.Q.;a. Lfof!,lcf. -¥-~¾~ -"'-'i'- 4¾.Q.;,. 'o!Ol'l!.Q.oj .;J-¾ 

·lH! Chaetoceroe affiDis 71 "l<i ~~¾.Q.!is 'o!Ol'l!cl(H. 5.1.61). 
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.ll: 5.1. 61. 1993\1 101!-'l ~'ll¾ 'l1 ~'ll-& 

'!l 'll ~ 'll ¾ cells/ml • 
1-.ll:½ Chaetoceros affinis 406 14.4 

1-"i½ Chaetoceros affi.Dis 9()! 31.0 

2-.ll:½ OJaetoceros affinis 1. 067 42.2 

2-"i½ Qiaetoceros aff:inis 845 41.9 

3-£½ Chaetoceros affinis 196 14. 7 

3-"i½ 
aiaetoceros affinis 430 22.7 
Ni tzschia delicatissi.Jla 195 10.3 

4-£½ 
Chaetoceros affinis 464 18.0 
Nitzschia delicatissiaa 260 10.1 

5-.ll:½ Olaetoceros affinis 1.6'2 37.9 

1994\1 211<>1:: ¾~¾4'71 ',t<;,'1'] '(/±1'foj .5'.-'i' 35¾-li-.ss ll•Bl:Ctl, QjA) -il

""--lt7f 21¾-lt-"' 7f'l)- \lt0 ] ¾~1'}'l!2 tf%E-.ss '!,''!J.-5'.3',.-jj-Jf 13¾-l!-.ss 'i'--'11•11'!:0 1 it!ll 

ct. ,t~¾~ Nitzschia delicatissima~ Nitzschia punqensS] 2,f-.Q...5;. ~~c}(£ 

5.1. 62), 

'!l "' -¥-~¾ cells/ml • p 

1-.ll:½ 
Nitzschia delicatissima 228 39,0 
Ni tzschia purqens 104 18.0 

1-"i½ 
Nitzschia delicatissi.aa 155 42.0 
Ni tzschia pun:Jens 59 16.0 

2-.ll:½ Nitzschia delicatissUJB 79 32,0 

2-"i½ Nitzschia delicatissilfJa 206 43.0 

3-.ll:½ Nitzsc:b.ia delicatissiaa 66 33.0 

3-"i½ 
Ni tzscbia delicatissi.Jla 155 43.0 
Ni tzschia purr/eIJS 69 19.0 

4-.ll:½ Ni tzscbia delicatissiJJa 75 49,0 

5-£½ Ni tzscbia delicatissima 141 53.0 
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~\'! 1'm\! 5-1,oJljae ~ ~Af7]:{! ¾ 7f'l,' "]~ ·~~ .!i!.o] .§'.-';' 32¾{i-7f ',/ 

~'!lee~ OjAJ -it~·li-71 19¾-li-!a. 71'!,' 'll~ •~** .!i!.0 1.:i!. 'l)cl. -¥-'ll!.". 
I.,ptocylindrus danicus<} /lhirosolenia setigera-'] 2¾~!a. ',l~'l[cl(.l! 5.1.63). 

'!l 'll 4 'll ¾ cells/ml • 
1-.l!¾ LeptocyliDdrus dan.icus 84 38.0 

1-"1¾ LeptocyliDdrus danicus 65 39.0 

2-.l!¾ Rhizosolenia setigera 94 67.0 

2-"1¾ Leptocylindrus dllDiCUS 61 37.0 

3-.l!¾ - - -

3-"1¾ I.,ptocyliD<lrus danicus 61 47.0 

4-.l!¾ 
Rhizosolenia setigera 192 55.0 
Leptocyli.Ddrus danicus 111 32.0 

5-.l!¾ 
Rhizosolenia setigera 292 57.0 
LeptocyliD<lrus danicus 168 33.0 

(2) ~e'1 -li',.§'. 'JI ,¾Cf0J-jj:<]4' 

~~~ ~.£i:" .7lllli.£. ~~ ~i'.J,-1- .!i!_oJ.:;z_ ~,e,qf(.::t'f:l 5.1.60), oJ~..j- Aj7Jlfl.£. 

!l\'! 1993\1 6-1! 14!:: .l!¾ol 808~1,632ult•tatl'!lil: 1,310e<tb/at), "1¾0 1 228~ 

355ult•l•tl'!!i!: 29:ZUtbtat)-'] '!l~!a. .l!¾oJ ;,J-'] 4.5•H 71111°1 ,,.,.,_ ~e'1 ;\;.§'.. 

!loJ_:;1_ 'l)cf >t•I 7f'l,' ~ ~~ '-fol\! ~ 'l>'~•I ..:f'1!'1! 'll 'li 5-'] .l!¾~!a.-'] oJ * 
ol-'I ::: ~\'!.5'.~-!i-Sl 2~3¾~0 1 cf:: 'll 'll otl •I •H -l!! -!t•I -¥--'11•1711 '-f of '-f 2 'll~DJ, ci 

471 Euglem sp_ 7f ~>! ¾~'1-'I 43,0x~ ~f:<J\! 'l/£.!a. ,l]cff_;._ ¾~•f2 'lJ.!tlcl. 

t!lf! ~Eff~ ~{)Sj ~~"c!-& ~"f1le ¾t}0J~ ;\14~ ~~ .!i!.~ £¼o] 2.02~ 

2. 60-'I '!l ~_;._ '!! i1: 2, 34~~"1 "1¾oJ 2. 43~2. 93-'I '!l~!a. '!!il: 2. 72!a.-'I "1¾0 1 .l!¾"il 

t:1J!ff~ ~%tr! ~{ICtl~.5:.7} ~~ ~E...£. 4-e+1;±r:l(2~ s.1.61) . .:ief4 ~1li=!l~.!i.. 2.0°1 

-\/-'I 'il= cf>IJ!a. '!l'll-'i! ii:~-i'-~it !loJ_:;1_ 'l)cl, 
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1993\:! 10~~ 14-!:: ~~~oJ ~%tr! ¾7t~ 0J1)--.£ .!i!.of £½o] 1,076 ~ 
3,402cells/ml(~if 2,166cells/JDl), ~¾0 1 1,662 ~ 2,606cells/al(~if 2,047cells/ml) 

~ 1t:i~.£. ~¾14--e 6~of[ H]a1 -¥-ef ~if 7affoJ.AJ '!!"~ il-i- .!i!.0 )2 9.l,rl 7t~ ~.'.: {I: 

~ .!i!.~ J!.'.: 6~2'- nH!:7tA1.£. l..Jl~'li ~~5.£. 0 J~A-J!:: -ltir] 1r:l-"r"¾~ Chodatella 

chafat.17t rff~ ¼~tr}2 9.J.oi oJaJl~R0 1 ~?~ <g~-& JUoj ~2 9.l.%,& Z}:{l~.Q...£. 

~ -?7f ~cf. "1¾01 2.45 ~ 2.8'('ll'i!: 2,70)2..'i'. ¾cf<>J')Jo<l4c: £¾01 2.31 ~ 3.04 

(~if 2.59)0]2 £¾2'- -"!¾ .£.f 2.0 oJ.AJ.Q...£. rff~.£. V:~:!8 ~~.,Z..:f:-5" ..!i!._0]2 9.J.r:tL:1 

'!J 5.1.61). 

1994\1 211<>1l:C: il-"l~ ~;".'l/Sl '11±~ !;l.01:C:<il . .R½ol 152 ~ 585cells/ml('ll 

'it 291cells/m1) 0l2 ;,J½ol 358 ~ 481cells/ml( 'll'i!: 399cells/ml)Sj '!l-1-I"- 1993\1 1011 

otJ t:1JtsR .tjrff 1ato]1)- {;±-¥! 1-&-J.£ .!i!.of f~c}_ ¾r:}0J"SAJ4=-!:: £¾o] 1.43 ~ 2.30PM 

'it 1,911. "1¾01 1.93 - 2.16('!l'i!: 2.08).'i'. rff>tl"- cf± lt'<Ml~ i?:'ll-i'-¾~ !;l.012 ~ 

r:}(i~ 5.1.61). ~tr! t..Jl~'li ~~ 57t 1.43~ ~of 7}~ ~V:~~ ~Eff~.f- li!_o].:;r 9).c}. 

1994\1 51lotlc: ~~'l/1/c.¥.7f £¾01 101 ~ 513cells/ml('ll'i!:265cells/lll). "1¾ 

01 130 ~ 165cells/ml('ll'i!: 153cells/ml).'i'. 'l! "Hi!¾ 7H/ ',!,"_ {t,& !;l.0l2 ~cf. !f.~ 

¾cf0J')Jo<I-?£ £¾01 0.94 ~ 2.00('!l'i!: 1.39), ;,J¾ol 1.74 ~ 1.89('!l'i!: 1.83)Sj '!l-1-1 

.£. ~ ;,ff-f¾ 7}~ ~~ i,I;,& .!i!.of 1}~ ~C{HH! ...t.J7J~-& .!i!.0]2 9.J.r:Hi'fl 5.1.61l. 

Cl) 2 'l! 

:f....t.}!JI~~ ~i-¾~3.-!- ~~.'.: ~~ 4~ ¾11.Q...£. ~~eJ l..Jl~'li ~~5~ .9-l"9-aff 

"I'<! 'll'!I 1 ~ 3Sj •H"l 0] -"l"- cf.e- ,;'lJ* !;l.012 ~cf ... ~I 'lilif•I '-'I'll'<! 'll'!IS~ ¾ 

1I~U- tsl~.'.: .2.'l'tAJlf.¾.Q...£. 1ll"ef~ Euglena ¾-ff-Jt it~ T"81:1J-&.j- .!i!.0]2 1)..Q..of, 

!f.~ .14¾'<! Chodatella chodati7I "'1'l!otl icfel tff'l/ ¾~wHc 0J',1-i- !;l.oj ~"l"-.!/-o!Sl 

~4=-~-a-J~ .AJtJtrJ "M-2 9.l.ff ~ 97} 1).c}. 

U-lc! ¾r:} 0J~A]4'- 14-£ ~1t}~.Q...£. ~~ 4,5~ ~.Q...£. 1.5!.'.: ~~ .!i!.of, 0 J tiff 

~-£ ¾{l.Q...£. '1'-l-off.5:. 1)-t:Jtr] ~V:~U- ~~T.:f:~ .!i!.~ 7P8---'go] of~- ift:}. 

19931.! 6~~ 14- .:f:At~~ 1 ¼7ft~4=-!:: ~± ~~ IEl 227ff~;m3
. ~~ 3~ 

837ff>fl;•'otl-"l "!rff 'll'!I 4~ 17717ft>fl;m3.'i'. 'll'!i'{f ~ 0171 ~cf (.R 5.1.641. %1"-~'i,'3. 
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'l" 7f>l4-'1 '!I'll 'I! lie~~ .!I.\'! ~Jif•I "11°,i"l!'i'-± 'J"1J71~1 '1:!1!ofl'll~I i.11-1'-~ lo-"1'1! 

« ¾71 .. 1:C '<!'1-& .ll.'l!c). '!I'll lofl-'l:C ~lzt-lt<tl Penilia avfrvstr/s7) ~>1171>114 

,J 40.9"~ .!/-'!l¾ol'l!.:i!. ¾-\!-If£ 27.3"~ *1~1.-)'l!c). '!I'll 3ofl"l:C .R.Zl-lt7) 47.0-~ 

7)~ .!/-'!1.-):C :ni 2°l'l!2.al, Jl.zt-lt ¾ 4cartia bifi/osa7) .!/-'lJ¾ol'l!.:i!., ::l l\loJ 

ParacalBnUs parvus, Acartia paciffca. Calanus sinicus, Corycaeus affinis %£ ~~'8-t 

~ct. !E. P. avirostris~ Evadne nordmnni :{{~ Alzt¾S:. ~~71~4.9l 22.9% * .i:}A)'8"} 

'lie). '!I'll 4,J ~71'!/ '1ll! A)~.". aJ,?,-. -ft'!t.-):C ofl>'¾ (Nocti/uca)ol IG!W7l>i);m32. 

~ 7f'!/ .!/-'!1.-f'l!c):C '1! 0 1c). 0 l'l>'¾-& >I'll! %ff'\13.'l" ¾<>l"l :C Jl.Z!-i!-7) 86. ~ 

*l"I .. l!ll..:i!. ~1 Zl-i!-71 13. a,,.;; ,1~1 .-)!l{c). .R.zt-fi"'l ·~ ~ .". '!I '!I 32-) ~!l/2.t.f Oithona 

si•ilis 7} ¼~"e"}2 C. sinicus7} ,t.~,a,}~1 ~~ ~oJ ~0J{l:0J9it}. 

li'-18: \ '!I '!I I 3 4 

Nocti Juca sclnti 1 Jans 7 23 1684 
CLAIXlCERANS 
Evadne nordmanni 14 3 
Peni/ia avirostris 9 5 9 
COPEPODS 
Acartia bifilosa 22 44 
.4cartia paclfica 5 8 
Calanus sinicus 2 
Paraca/anus parvus 7 15 
Corycaeus affinis 3 5 
Oithona si11i /is 3 
APPE\Dl ClJLAJH A.~ 6 2 

¾71>14 22 83 1771 

1t!~l: 7l>IJ41m' 

1993\:l 1011,i ~~ ~,q1~ '!! ¾71>114:C '!I'll l"l-'I 1147l>IJ1m' .ss 7f~ aJ'l! 

.:i!., '!I'll 4oJIA1 3857ft>i)lm3 ~ 7)~ '1,!l/2.al, '!I'll 3"1-'l:C 3537l>il!m3.ss '!I'll 4'/ •19-ll 

7Vf1-t~ _li!..'3:lt:} LH. 5.1.65). 0 19.J- ~~ 7ff~~ ~.£~EH!:: "t}~~ *cfE89.J- ii)£1l}of 'ftt;ff 

71"1 '111:!otl'll"I-" 'll« HiFJ.3.'l"'l ¾71>114:: ¾7).-l'l!c). 7aJt.f '!1'!1'1! ¾71>114 

-'J *1°1:C .-)>llofl •l•l 'f""l! >f0 1:C ~'lie). '!I'll l<>!IA]:C 0 l'ls'¾ol ¾71>114-'1 35.1%, 

nl 's'-lt-'1 %-';!0 1 47. 4• £ .!/-'!1.-)!ll.:;i, ½~¾4:C '!I '!I 32-) 4<>1 •l•l 'f 'l!tf. '!I '!I 3oflA1 
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¼l!¾4'7l 7l'll \'.19.l~Df, :t !Lr'!! 1ff>l"Hc o)'l/¼0 1 26. I•, "i Zl-l!-71 20. 4•. Jl.Zl-l!-71 

19. 5", ~I 'o'-1!-'1 ¾-'t!01 12. "'· .5'. "\-IT-71 II. 3" ,;?O] !ti cf. .. .. I '!l '!l JOii-"! e '8 >ii Jl.Zl-li

,1 cf0J .. l"I ½l!tl ~:zf .5'."/-li-71 'll'i/4' ½l!tl ~ 0 1 "'f'll 0 ]!ticf. '!l'!l 4oll-"le 0 1'1/¼0 1 

65.7• ~ •l"i"l'l!.:i!. ¾-'t!71-'l Jl.'1¾7119.o-, "IZl-l!-716.5", .5'."/-IT-713.1• 'i?~£ ¾l! 

.,f'l!cf. o] 'll '!!<>il-'I 0 )'1/¼0 1 .,1711'1 nf~7f"i£ cff'l) ¼l!"f'l!cf. 

~u, ~{} I 

Noctiluca scintillans 40 
CLAOOCERA 'IS 
Evadne tergestina 10 
Penilia avirostris 
OlAETOGNATHS 
Sagi t ta crassa 
s. enflata 
COPEPODS 
Acartia spinicauda 
Coryclfel.1S sp. 
Paracalarus parvus 
Te1110ra discaudata 
unid. harpecticoid 
copepodi tes 5 
nauplii 
AMPHIPODS 
HYm0Z0~t-S 4 
Til,\LIACE:Af'S 
PLAl>l<TO~ IC LARVAE 
zoea I 
polychaete larvae 
tunicate larvae 54 
echlnodent larvae 

¼7ff>l4' 114 

B~], 7ff>i!lm'. *' < 1 7ftJ\lltm3 

3 

92 

72 

37 
3 

8 
2 
2 
I 
I 

28 
27 
• 

10 
13 

5 
6 

45 
I 

353 

4 

253 

23 
2 

12 

68 
5 

9 

3 
2 
8 

385 

1994\1 2~'1 7.l~ ~'!!"!~£ 'll'!l '(!oj 1ff>l!'!"-'l \'!~ 3."I ?,9.lcf. 7ff>ll4':: 

1707 1l>l1m'Oil-'l 1976 1l>i11m' '1l~£ .:i!.:C ,\'c.¥.~ IL'l!~'-1 ¾i'I!-& IL\'! lst•ft7i"i '1-ic 
'!l'!lol-"l:C Jl.Zl-lt ¾ 4cartia claus; '1!0 1 cf'!" ¾l!"foj cf0Jtl Jl.Zl-!T-71 ½l!tl 'li'!l I 
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2f::: ct~ "I O I 'li cf ( .!!: 5. 1. 66 l . !E. ~ 'll 'll 4oJI "I ::: "1 "i 'l! ll !i '-I ¾'l! 0 I •J 'i'! '9 "l ?J!llt:I. 

'!l'll 1,3,4<>1-'l 0 1'!/¾,". Z/2/ 50. 7", 44.2", 24. 7"il, .ll.Z/-11-i, Z/2/ 46.5", 55.5", 74.5" 

~ •l"].-H-, ~'llii'-~.'e.. o].,o] ~>ii ffi,'l,'3.l'e'-1 97. 2", 99. 7•. 99. ~ 2/ '!l 'lloJJ-'l 

•1"1.-l'lit:f . .5'."l!i::: 'll'll loti-'l 71'!,' l'J-0 1 *t!.-f'l!t:f. Nii'- 'I! 71>11~ .'i'.\'! ~'!!"I 

~..._::: 93\1 7l&oJI •I•! 0 1'!1¾2f .ll.Z!-!i-'-1 7ff>il4'71 ¾7f1tf'l!cf. 

~H\ 'll'll 

.Voetiluca scintillans 
HYlliOZOANS 
CHAETOGNAlll 
Sagi t ta crass a 
COPEPOIB 
4cartia clausi 
Ca.Janus sinicus 
Centropages abdominalis 
Corycaeus sp. 

Paraca I anus sp. 

PseudiaptomJS aarinus 
copepodi tes 
i.fYSID 
,-\PPENDICULARIAN 
PLA\l<TONIC LARVAE 
echinoderm larvae 
IIO 11 USC I arvae 

1 

880 
4 

35 

634 
4 

12 
6 
8 

143 

4 

6 

1736 

3 

755 

1 

855 

I 
8 

4 

489 
2 

11 

1380 

91 90 
I 
1 

1 
1 

1715 

4 

1976 

199411 5-l!! 9.f '<I~ '!l 'll '(\Oj] 7i>il ?9.f \'!.tf 71 ~cf. 0 1 el~ t! '\I,"_ 93\1 6-l!! oJJ £ 

-lH/'<! •) 'l!J.'0 1. '!J '!l 1 Oil-'l 7ff>fl?7f 71'!,' "I,"_ 820 7ff-'IIJ•3 0 ] 'l!2, '!J '!l 3oJl-'l 2163 

7i-'111m3<;. 7\'j/ St!llt:\. '1! '!I 4o\\Ai £ <>\ A] "' ,"_ *t! •0>.& .5'.'l!~ \..f, .ll.Z!-!i-9.f *t! ,;,>o] \; 
0 1 ~>ii *11 7i>il?1,; 1598 7l>ilim3'l!cf (.!!: 5.1.67). 94\1 2-,/oJI •IOI! 0 1'!/¾9.f '\/<ff"!~ 

ffll.& 0 1 !it0 1"i 'll 'll 1, 3, 4oJl-'l Z/2/ 85. l•, 66. 8", 89. 9"* \..fEfLj'l!cf. '1-.-J '!l 'll 40!] "I 

::: 0 )'!/¾9.f '\/<i"i~ ¾t!-&0 1 °1-'i' '<i!ll~oj. 93\1 6~9.f 1684 7i>\li•3 9.f 719.f •15'~ 

1437 7ff>!lim3 71 ¾t!1tf'l!c). 0 ] A]7]oJl:C 2-,/2/ •l.L•i "IZ/-!i-9.f *t!o] -'F-E-ef"i, *o] 

- 228 -



'R'll'l! 93'<! 6-t;, 101!;,f •!Sc~ 1"~'11 22 ~ 89 ,ft>iltm37f • ~.-f'J:lr:f. "1"1~~21 ¾~ 

'<!~ 94'<! 21!"1 af~7f"l~ ,t~.-1"1 u'llr:f. 

:r ff 2 \ 'l! 11 1 

Noc ti Juca scinti 1 Jans 698 
CLAOOCER~,s 
Evadne nordmnni 78 
POCXXI Jeuckarti 11 
CHAITOGMTif 
Sagi t ta crassa 2 
COPEPODS 
Acar ti a cl aus i 12 
Centropages alxbllinal is 1 
Corycaeus sp. 1 
Paracalanus sp. 
copeJXXl.i tes 5 
MYSID 6 
APPEND 1 C1JLAR I AN 5 
PLANl'>.TOMC LARVAE 
zoea 
JX)lychaete larvae 1 
fish eggs 

¼71>114' 820 

\'!¥J, 71A!llm3
, •: < 1 7fl~/m3 

(21 2 11 

3 

1444 

11 
11 

7 

613 
15 

4 
25 
11 
4 

7 

11 

2163 

4 

1437 

25 
18 

71 
2 
5 

7 
28 
5 

1598 

iicAfof"l21 -l,Sff;;/3.~ii'-'ll ... 'li ,". -;- Ee 0 ] 'R'll'l! .-171].<f ,t71] .::1.e]2 ¾71]0il 

::: 'l! 'll I ojAj %-la;;/3.~2! ¼71>114'71 ,fl 'I! aj 'J:l.Q.~ ' 'l,' ... ,1 ',/Off 7] "l <'.!-ll "ii 'll "l Oil 

7f7Jf¾ '!I'll 4ol-'l 'R71J '-fEf',/r:f. -lt.-J "iiic¾'/!~~'li 0 )~¾0 ] '!I'll 4"1]"1 cl;;/ .~ .. I 

::: ~o] "f7]\t '1!.-fr:f. 9'.~ ~~.'r..<f ;,J"i£AfoJ2J ?~ol 'll::: '!I'll 3;,f •J..t,:!,£ <ii 'l! 

sJ 4,e ¾~¾4'71 "12 ~'l!¾si '1/cl"!'li \t~;;/oJ ,,.of, oJ~Aj2J ¾t:f0J'1fo] ',lg~ 

'l! 4' 'llr:f. 9'.~ o]~,". ',!,". ¾cf0J'1/ ,". '!I'll 42! "'7<10] '!I'll 3.!l.t:f r:j ~'ljo] "I'll-£ 

7f'8'1/-£ '-f•ILJ¾r:f (Omori and Ikeda. 1984). "1-'l~~si ¾~-i- !I.\'! 93~0il::: cf~ 'l! 

sJOil •JO! >J•ft7J;,J Oil'!!-\'"] "'"!Oil 'll::C 'l/'ll 40il"1 aj,". 0J 0 J ¾~.-f'J:12 94~0il,e 2-ll 
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21 51! %~ '!I'll 4"1-'!~ "1-'!'ll-i--'I -ll-',l 0 ] ¾1li'f'<] ~~t:I. oj-'f ~~ '112'!:: '!I'll 4-'I 

"1-'J'i!-lt~oJ t:~ '!l'll"I •1"1 A]'1}0 ] 71'1!-'J ~~"12 ~t:lc: 'll-i- A]Al"l2 ~t:I. II} 

•I-'! 7]"] 'tl'l!"I ltf-!'c _2_'jjo] 'll~'l! 7J~ "1-'!'ll-lt-'I -'i'-¾'8 ¾'ll-'1 •Jo] 'll*I '!1±"1•1 

•I~~-& ot~t! 4' ~t:I . .'E'1 °1*"1-'i~ ~'</.3.~ ii':'ll 0 1 t:le '!l'll-'I H*'</.3. 

~ ii':'lJ.!;1.t:I -2-'l!~M!2' :Y~ t!'J.8.~"I -'1"1 t:1 l'l~ '1!~-i- 'I!-& ~ 0 1al. t!'Jot "l¾t! 

4" ~~ 7]~-'/'-'l"I Hot -'I~ <H!'ll-& ~<It! 4' ~-& ~ 0 Jt:I. ~- '!l-lif•l ~-'I ¾~ 

'l!-tl• 'll't!"I \st .. 7);<)71 :tl'l!"loJ oj.5[ ~~ _2_'jjo] 'll~~t:l'l! oj't[ ¾Al"I-'! i..fEl!,J*o] 

o)'!l¼-'I ,l1l';/0 ] t:j~ ¾71"12 "'lff'</.3.U -lJ-'J,>~ ~ '%-ff'</.3.~~ Azt-lt-'I 

"1-'l'll-lt-'1 -\41-'8 ¾'ll-'I ,t1j';/o] ¾oJE.c: '1!~71 'll~'!! ~o]t:I. o]i!J'1 .8.Z/-lti..f -'I'-¾ 

'8 ¾'ll-'I ,t1l';/ '!l±c: ajo]'~-1- ¾'1 '\jOJOj~"f '!!2'.!il -'J-ltit'!/.3.::,0,-'I <R'!!'ll-i- ¾'!! 

A]'lj 71-',nl (Ki• et al.. 1992).'r. ~= 0 ] "1'4oJl-'i ~!'!!"!~ +R-'ll•l>l-'I '!!~¾!- ¾ 

~Al~ 4:i.. ~-1- ~oJct. 

c. oJ 'I! 'll *l "l<>l 

<D ¾¾'8 

.!!, 'l!-i'-'11 <>!"1-'i -¥-¾'ll oJ 'I!~ >l-&'l!-ll- >ii-'! '1 ot ;a . ,i-&, ·11-'ll "I ¾1l "19iE

al "i-l!-2' 7}-i-'l! Oil C: ztzt 3¾-'I oJ '1!0 ] :;' Ii "l !ll.2, ·IH! <>I C: 2¾-'I oJ '1!0 ] :;' ff "I 9i t:1. 

'!I'll'!! ¾¾'82' ¾1l'b~ .H. 5.1.682' :Yt:I. 

~.lf--¥! of(!,~ ~*HEtwraulis japonfcus), ~~El-ff"(Callionymidae spp. ), ~of 

(Kooosirus punctatus), ~-'l<!-l;(Cynoglossidae spp. )0 ]al, ¾'I! ¾~';/ •111~ '1!*]71 

39.2".!il 71'!/ it~2. J;;•J•ft-1;7117.5'<, ~oj-'f ~-'i•ft~ ztzt 3.6", 3.0..!il oj -'f- * 
¾1l';/0 ] t:I± ',/~t:I. 2•]2 o] :;' !!~ oJ'I!~ 36. 7•9it:1. 

*l"l<>l~ ~ >l'l!ot 7,l"l ¾~"19iE-al ¼ 11711-'I :t !iii':0 1 %'!l"l!ll.2 171 ~* 
?:~ •1%'!l"l9i<I. 2,12 *l"loJ-'I ~'l!'!! ¾1l~ ot-l!-'l!Oil 9¾, 71-&'t! 3¾, >l-i-'l! 

2¾, -If'!! 4¾9-.5l ot-l!-'l!oll ¾1l¾4'7I 71'!/ it~t:112'!! 5.1.62). *l"l<>l-'1 '!I'll'!! ¾ ¾ 

'82' ¾1l';/~ .H. 5. 1.69-'I ~t:I. 

¾'I! ¾1l';/ •1 II~ '!l"toJ-lt(Gobiidae spp. )71 ~>II ¾1l';/-'1 46. 7".!il ~'ll"l9i 

2, 'l!*HEl>traulls japa,Jcus) c: 26. 9", ~•J•l-li-(Call ionyaidae spp. )~ 10. 2", ~%:Y"' 

.'r.•l*H~ranchus elegans) 6.0., ~oj(Kooosirus punctatus) 3.0., ~.'r.<l•l 

(Hexagraaos otakli) I.S-, Lucfog(X)fus spp,,e l.~ t1Jii-0J~2 :I. oJ.l.j.!j ~ 

1. °" •1'1!<>19i t:I. 
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~'!I \ >l'i "i* 71-& 71-£ * \1>11 ~HI-•! 

<>I '1! 
Ef8ra.ul Is japoofcus 420 7 10 427 39.2 

Cal 1 ionymidae spp. 179 11 1191 190 17.5 

Konosirus punctatus 39 39 3.6 

Cynoglossidae spp, 33 33 3.0 

Unknown spp. 382 18 299 400 36. 7 

\I 711 1020 69 1500 1089 100.0 

*l"'l<>I 
Gobiidae spp. 007 007 46. 7 

£n&raul is jaJXIJCUS 350 350 26.9 

Cal I iony111idae spp, 117 5 11 133 10.2 
0/aobrancus elegans 55 23 78 6.0 

K<X10Siros punctatus 39 39 3.0 

HexagraJllaJS otaki i 24 24 1.8 

Luciogd:,ius sJlP. 21 21 1.6 

Blennidae spp. 8 8 0.7 

TBkifugu spp. 8 8 0. 7 

~spp. 8 8 0.7 

Enedrias nebulosus 7 7 0.5 

Cnkmwn spp. 16 16 I. 2 

\I 711 1208 28 24 39 1299 100.0 

¾~¾-'r 9 3 2 4 

I 
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( 71~4'-ll, 000m3
) 

>Ill! ~ 'lf \'li '!l I 3 4 l!Jil '!1-il: "1 !i'. !I 
oj ~ 
Engraul is japonicus 1191 70 0 1261 420 41. 2 
Cal Ii ooymi dae spp. 47 397 93 537 179 17. 5 
Konasiros punctatus 0 93 23 116 39 3.8 
Ud<nmmspp. 631 0 514 1145 382 37.5 
V Jil 1869 561 631 3061 1020 100.0 

*l~loJ 
Gobiidae spp. 327 70 1425 1822 em 50.3 

61! Engraul is iawi cus 397 0 654 1051 350 29.1 
11993) Cal I ionymidae 93 23 234 350 117 9. 7 

o.obrancus e/Ef!811S 47 47 70 164 55 4.3 
Kcnosiros pinctatus 93 0 23 116 39 3.2 
Blemidae spp. 23 0 0 23 8 0.7 
Taki fugu spp. 0 0 23 23 8 0.7 --- 0 0 23 23 8 0. 7 
Unknown spp. 0 47 0 47 16 I. 3 
ll Jil 980 187 2452 3619 1208 100.0 

oj ~ 
Cynoglossidae spp. 67 0 33 100 33 48.1 
Cal I iooymidae spp. 7 13 13 33 II 15. 9 
ErgrtJUJ is japonicus 7 7 7 21 7 10.1 
lJnknmm spp. 20 7 27 54 18 25.9 

101! V Jil IOI 27 80 206 69 100.0 
11993) 

~1~1oJ 
Otlobranchus elegans 33 13 0 46 23 76. 7 
Cal I ionymidae spp. 0 7 7 14 5 23.3 
V Jil 33 20 7 60 28 100.0 

21! ~1~1oJ 
l19!M) Hexagraaos otakii 71 0 0 71 24 100.0 

V >II 71 0 0 71 24 100.0 

oj ~ 
Cal I ionymidae sw. 406 1941 1225 3574 1191 79.4 
Erfiraulis japonicus 31 0 0 31 10 0. 7 
Unknown spp. 20 751 127 898 299 19. 9 

51! V Jil 459 2692 1352 4503 1501 100.0 
(19!M) 

~1~1oJ 
Lucicgobius sw. 41 23 0 64 21 53.9 
Cal I iccymidae sw. 20 12 0 32 II 28.2 
Enedrias nebulosus 10 12 0 22 7 17.9 
ll >I 71 47 0 118 39 100.0 

121 ¾l"!'li 

oJ~'-1 Jil'!l'!! 'l!-il: ¾l"!'li~ oJ~~"il 1.020 ,111.000.'. 71-&~of 69 ,9 

11.000.
3

• -1!-~of:C l.5007ft!l.000m
3.ss -1!-:zf oj~~oli 7f'li .,,Ucl(::,.;g 5.1.63). 
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<>!~Sl 'll'll'I! ¼~'!/,"_ oJ¾'!!<>I 'll'll I, 3, 4<>1-'l ztzt 1,869, 561, 631 Jl 

11, OOO.'!a. 'l!~ ¼~'\I.". I, 020Jj;J, 000m•~~Dj '1!'1 7f'l,' •l'fl4l''1! 'll 'll JoJ!;,j ¼~ ',/0 ! 

7f'lf !o'lltf, 71-&'l!<>le 'll'll I, 3, 4<>11-'l z/z/ IOI, 27, ao,911,000.'!a. 'l!~ 697ft 

;J,000.3, -!!-'!!<>Ii!:: 'll'l! I, 3, 4<>1-'l z/z/ 459, 2,692, l,3527ff/l,000m3.'a. 'l!~ l,5017l 

/I, 000.'71 -~ .. l"l ¾Af7l n ¾ ¼~ ',1°1 7l'lf <0'lltl, 

-'1-'ll ¾'1! 'i! *I <>! ~ .". oJ ¾-'!! Oil 'll 'll 4~ ,isi.-12 'll 'll 1:zt 3<>11-'l ¼~ .-1~2 7f 

£'!!<>le ~ 'll'lloJ-'l. ¼-'!!<>lie 'll'll 1<>11-'!'1! ¼~.-1~c1. >li'l!'I! '!!*I <>!~'1 '!!~7!>19 

e oi~-'!!<>11 4207911.000m'. 71-&-'!!<>II ni11.000m'. -!!--'!!<>II 10,111.000m'~c1. 0 1 ¾'1 <>1~ 

.". oJ·IHl<>il ¼~•J0 I 7l'lf t'll~"l '!!*l'l ~>II ¼~"J'l 97•~tl. tl%~!a. :,,,<>_ ½~'II 

£ -"-'1! ¥ 0JEft-lr <>!~.". oJi'i-, 7~. ·l,H!<>!I ~ 'll'lJ<>!IAi ½~.-f~tl. 0] ¾'1 JI]'!!'!! 'l! 

~¼~"<,'.". "li'i-'!!<>!I 1797l/l,000m3
, 7]½'!!<>1111,ft11,000m'. -l,!-'l!<>il 1,1917111,000.'!a. ¼ 

'!!<>ii o! ¾'1 oj~o] 86U o]-',I ½~.,f~tl. 

*l"l<>l'l ~'!!'!! 'l!~ ¼~"J.". oJ¾. 7]-&, 71-&. -1!-'!!<>I z/z/ 1,208, 28, 24, 

3978>1 II. 000.3 ~!a. oj ¾'!! <>ii 7f'l,' <0'lltl( :J.'!l 5, I. 64). 

*l><l<>!Sl 'll'll'!! ¼~"J.". 'l!"i "l¾'!!<>I 'll'll I. 3, 4<>11-'l ztzt 980, 187, 2,45271 

>1111,000.'71 ¼~.-1"1 <>!~:zfe 0 l¾"I~ '1!<>!1 7l'lf 'l!'ll~ 'll'll 4<>1-'l •~"J0 1 -11%.-J 

!o'l!Lf. 7f~'!!<>il!:: 'll'l! I, 3, 4<>1-'J z/z/ 33, 20, 77l>i!Jl,000m37I -~•'f~~Dj 71-i-l! 
<>le '!I'll l<>il-'!'1! 7Pft>i111,000m', -1!-'!!ofl!:: 'll'll i:zf 3<>l!Ai ztzt 71, 477l>i111,000m'!a. 

"li'i-l!<>II ~>II *l><I<>! ¼~"J'l "l 94"71 ¼~.-l~tl. 

½~ "Joi 7f'lf ., .". '!/"f<>l-ii--'I '!! *l-'I 'll 'll 'I! ¼~ "J .". tl-%:zf ~ti. 'l! "1 ~ >II 

¼~"J'l 46.7•~ *l"l~ 'll'•f<>!-ii- *I><!<>!:: "1¾'!!<>11 ~ 'll'll<>il-'l ¼~.-1~2 'l!~ 60778 

>1111,000.'71 ¼~.-l~tl. tl%~!a. !,;,"_ ¼~'!/% -"-'1! 'i!~l *l><l<>l!:: "l~l!<>il 'll'll 1:zf 

4<>11-'l z/21 397. 654711>1111. 000.'-'1 ¼~ 'II-& -"-oJ 'l! ~ 35071>1111. ooo.•~cf. 

¼~¾9<>11 'll<>!-'!£ "1¾'!!<>11::: ~>II ¼~¾ ¾ -'1-'!1¾'1! 0J"f<>!-l!--'I 'i!*I• £ 

t/$foj ¥ 0J•A-li-. ~%~"11£•1*1. ~<>!-'I o]ol~ •~'II-& -"-'1! 'l/"il.'r.el>H!-<Blennidae 

spp. ), 'li't-ii-(TakifU8U spp. ), %'1/%-li-(Gyma,rogon spp. )-'f •l~iH! I¾% 9¾0 1~~4 

71%'!!<>11::: ~%~"11.sc.•l*l-'I ¥ 0J•1-li- 2¾. 71-&'!!<>II::: ~x<ll•I I¾. -(!-'!!<>I:: ¥ 0J•H!· 
.i.J, ltfl.£C.f;j:l(&edrias nebulosus), tg,~o-Jif"SI ~¾'tl Luciogobius spp.SI 3¾ ~ 0 )9::1.t:}, 

(3) 2~ 

~ ~,qoJ]J.f Jjl,R-~ oJ'12} *l;,;}o-{2-j ~{I~£ ¥-iJ!~ ~.¥1$J~ l..fE}L};,;J ?191 
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·1,10~ iiiojg ~R,-,,,'l,ll, R>l>c~R, iU• Jlolot::- lf, 

l>l<- lo-!1-io ealrlojg ~R,-,, il>?C lo¾I>< l!, j,:~ lo3h R,[ic~R, i/,1\<°lr~ j,:jyJ!- M 

[a._ ·,:1l0~ fi¾lx aoR,-,, ~1'6 al, iilY{£% ffjl,{y loiolrl¥ lol¥1n ¾&ll, Mlt 
[o[::- loiolrl¥ eal~IYvjz ¾l<il, k,,jl,[ol,, r,iojr[¥ CH£% lo3h R,[ic[Y~ Jlo[,o .. jl, 

~ a~ U:o-fy-£- e'iili!:L "(8861 'i.mqlfa.Jg :()861 'p.JehUJA :QlGI '·1e :i.a .J8Ulla.JOH:11Q 

l><teli ao~ CH .. vil: io-f-[o[::- loi:Hz-,, C::{£% 3!,i *l< loio!rl¥ •HP= aurua,, 

'001'6 {£lo!¥ !2tn ~ ~fo lo~EJldHH!: ::, .. lot::- l£iolrl¥ aiiol'6 l£lol¥ lolo-", 

1•3 iiHn Jlo-i- ~.tE,'l,~ rt2<- ·,:1l}[vvft ¾l'.fl£ ~1'6 al, ¾f. ff-Ioli> ~[Yvft 

¾l<il, kvll,iolo alo JlolzlY C::!.:% lo"-h R>l>c~R> alo Uo!Y¾ *l< loiolrl¥ 

·1:1[0~ fi~~ ~tr 

ll: "H .. t,:,. *vilcl>l<- ~jl>-,,: lo¾I>< "-lo*l< lo-!1-io ;;;, .. i,l} ¾f\t.c-1< j,[ot\is-1¼ a 

,; 'rlo~ ¾ *ln ~f•il> C::1¥ln lol•il,- lo-!1-io ll,t,,i,< ~i,-,,: lo¾I>< alo lo!Y¾ *l< 

R>.tio ls-['YI>< ['Yiol'6 IJoiois- In filer ¾is--!;>!til,- iol•II,- l>l<- lo-!1-io "H .. it¾ ['YU<>!Yr 

i'/- ea[ai:: '(t961 'JOlUTlfl)!:ia ¾l<-n lo-Ir alrR, aol>clzlv *Ioli> C: iojr[¥ Jlol£[Y 

lo lo! .. ¾isll,-tt aol>clvlo [2l!, "½-t,:11,-!;>jlil,- lo loll, =: lolrl¥ i½~-1< ['Yl!oli 
0 (ll6J '(k :9l61 'IIOSSTIH) 

j:1[0% "H .. il>l<- -1-f\!i-tlc {-t[of\11,(¼ ~% [nj>"',~ '-!1-io!o>Jl, 'l¥t23[1o 'r[o% 

"H.ot•l<- ¾f\ ll.-tt efg ioi<c '-!1-l•fo* '!¥ii> ['YJloffio alt¾ ['Ylolvr i'l-

·1,i½lzil,- alcll: ail> alol¥ 

lol£[yjl>j} lo-£- lo-ltio jo:5 ,'s,fo atalo ·1,r."i {>i!,{Yr i'I- 3fait¾ lotnt,"',~ ri:, 

, .. it. l.:-!1-io ~, .. tvt,, t,,l!oil,~ % ( ·dds 56••-l-!1-h-lt ~io!rl¥ alt¾ loil¾I< t,, 

l!olvr lo(Z66ll% -H- •j:1R,1, ao~ ~l-\ lo&it¾ i:: =: ['Ylo{vr i'I- lo, .. R> a lo{¥ lot£ 

tviJ,l} ~&it¾ ~l-\ atalo ·,:i'Fol-\ lo&it¾ i:: ~t,,Jlolvr i'1- '!-tol'61o-i- alt¾ ao 

%Ile* l!oil*lo ['Ylo!vr il,l•~ lo(Z66ll% -H- i',1661 C::ioi<c ·1:11'6 r, .. it¾ ao-i-tlc* 

['YJlo% (81161 '1¥ io-ll-lil,foilc lol8f\ '(t961 ··1• ,a JTIH)jl,!l,a{£ lcll861 '% -H-ljl,[£1< 

1oa.i,, Jloil%1o =: IH•f•* · 1¥iL '-!1-io~Jb alt¾ ao%tlc..- ilcl.: ['Ylolvr .., 

·1:1i½R,I.: Jlolol¥ lol.:lvl>l<- ilo-i- lo-!1-lo 

=:tol¥ atalo ·,:11'61'6 l£iol¥ ~ ~Jlo,"alt¾ lcll.-r¾ loiolrl¥ lcl>io iiHn loill< il>lr 



D. "i"lH 

(!) !!J "11> ~"<! 

:l,.Af•R <>I '1 "i "l%N'll '1 "l "1 ><I~"<! <>II <ff~ ¾Af ~"l .l!.¾ !!J "1*'1 'I) .'r.¾';l 

21, '!l'ir'll"-, fi£, !!1"11-1.JI -l!-711"\l'<I %.a- ~'l!~ 'II~ .l!. 5.1.1021 '!!cl. '1!'!!"1 

'1! !!J"I'\.'.". .£.'i' '-i'l!!!J"!'\,'oJL} '!I'll 40il"l A}~\l'l}oJ 18>& c~ 'lf'l!oJ 2 ~ 3x'1! ~ 

<>I •l•H cf± ,.,.,_ ~21 '!I'll 3<>11"1 ><l'!l01 ±'<I ¼'l!~ '!1°1 'i!!Utl. 0JaJ~ •foJe '!lie 

'lJ£ot"l£ >1°Jit SLoJ cf:"' 'lf '!1<>11'1 !::: Mz=8. ()) Y Z <>II 'll.Q.1..f 'l! '!I 40il'1e Mz=6. ~.Q.~ 

'\,'<! aJ '1! ¾'II~ !!J "l'l.'* SL !!I cf. !E. ~ -l!-71 li\l'</<>11 'll oJ "1£ c~ 'lf 'l! <toJ 8 - 10X'1! 

~Oil •I .. '!I'll ,::: 4.asx~ ',!!lief. 

12) ¾¾';l 

:l,.Af•lot'l 57ft 'l!'ll<>ll"l 1993\1 oJ'iM!<>II ¼'l!~ '1!>11 "i"l~ 771 %*M 

dr•~ 69¾019;12, ¾ 95571>171 •R'l!"19;1cf (.l!. 5.1.71). "i"l%N'II ¼'l!~ SL 

'll ~t;!-ji-~o] 34¾= 7}'!/ \'J!U2, 'll>IJ~ 17¾.Q.~ 'i''tl"1~ Ill.". ¾01 ¾'l!•l!!I 

2, 7]EI %~~ 1~3¾0il *21 .. l!!ltf, 7l>ll40il 'lloJ"le ~'i!Hol 63x, 'l!><ltt01 

Zlx, 'll>l%'1i-o] 8x -l,-.Q.~ 0].; 371 %H01 '1!>11'1 98x* '!1.-l!!ltl . 

.::i.aJL} '§'!i-'<lot 'lloJ"le 71>149.fe cf:"' ¾'il* SL!!lt:I. 'll"i 'll>il%:ii-OI '11. 

>1'1 Jax•. c:t•l%'1i-01 36x*, ~"'IH01 15xll *l><I~ '!!'ll 711>111'0il"l ~'11~'1! 7J><I'!! 
01.Ji-.ef 7.121-!t!::: 2121 '1!>11'1 6X.ef 2•~ *l"i"l!!itl. 

1993\1 7f*'!!ofe oJ¾'!!Ofl •l•I ¼'l! ¾1'.ef 1ft>i14'71 ¾71.-loJ 64¾, 20101!>1 

71 ¼'l!.-f!!I.Q.af, '§~',/~ 'll>l%'1i-21 c:t•JHo] <>l*'1of •lof .'l!,1°1 7,/±.-loJ 

91.079g 019;!.cf (.l!. s L 72l. cf.£..j!-e 11>114.ef '§~'<lot"l 7f'l/ ~'!!~ ttii'<>l9'1.Q.at 

'11.>tl •'l!1ff>i14'1 76X, '§i!-'<1'1 ox~ *l"i"l!!itl. 

1994\1 2~'1! 7i.a-'!!'1 "<!~ 8;,J 'ii Ji :i'. <>II 4;.-1e 83¾, 156171>171 ¼'l!.-f!!lcf 

!.l!. 5.1. 73). cf.£..it1f 38¾= 7f'l/ Ill~ tt SL!!12, 'll>IH. 7,/21-lt 11;0J9;1cf. 71>11 

1'<>11 'lloJ"l£ t:f.'i'..j!-7f 64•~ 7f'l/ \\l!U2 7./Z!-lt7f 31 x, 'll>l!Ho] JSx!!lt:I. 7i.a--l!<>II 

e 'll>IIH01 CH!- ~'!!Oil •l•l 3.7ft 7ff>l4'71 7,/± .. l!!ltl. '§'Ii-'</£ cf.£..j!-7f 45•~"1 71 

'l/ \\l!U2 ~"'ltt01 22X, '!!><]Ho] 18x, 'll>!Ho] 7X 11,o]9;1cf, 

1994\1 5~'1! .i!--l!Oil!::: 97ft -i.Hot"l 89¾, 25891!>1111 ¾t!•loJ '1! >l'l!<>ll"l 

7f'l/ Ill~ ¾4.ef 71"14* SL!!lcl !.l!. s.1. 74l. cf.£..j!-71 42¾ 15227l>II~ 7l'l/ ~'ll•l!!I 

2 '1!><1%-~o] 20¾ 71771>11, '1!>!%-*01 18¾ 3297l>lit SL!!lt:}, '§£'</Oil 'lloJ"l !::: 'l!-'ft 
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H 0 1 45%. t:f.'i'.-lr7f 19•. "f~l%lif <12x>. "i~H !11•). 'l!><ltt <sxl ;;;= t.t•hl 

cf. 

'4•1-'I ,l!c ¾Af•!"i-'l ¾.8. "1-'lttii':=1= ¾~ ¾4'4 71>1!4'71 'I,.°. '-'"I'll 
0 1.ff-. 11:zt-il-. '11>11H2f l/"'1 ".!lif'il'<>ll-'I -1'-'ll* &~ "f~lff-& .¥.\Ml 471 %~ii':.2.!a. 

• 4 9J,c}. 

~ -1'-'ll¾ 

~>II ¾Af•l"i<>l-'l ¾~'1 "'"'" ¾ Ji>il"f--'l <l'll<>l-'I 7f~ -1'-'ll-&c J;!_~ ¾.2. 

!a.:C oJ¾'l!<>I:: 'tl•Mi--'l Coro,i,iwt sinense!a.-'l 22171>!71 ¾~•fol ~>11-'l 23. 8 •~ *I 

..tJir}'?j_c} (£ 5.1. 75). 7 c)-%..Q..§..!::: ~t%..-~ c}.£.'ff"ofl d/ .. 11}~ Lumbrineris longifolia 

< i'! cf •I tt'-'"1 '!l oJ-1, > -"'-'l ~ >II 'll 'll <>ll-'I 8771>1-'l ft~ -&- &oJ ~>!-'l 9•• *l><l •19:l t:f . 

.:1. -'l <>I Of A] ct!" %ll:-'l Cbaetozooe set.osa ( 4;'!! •1'11-\l Ef <ff '-'"l '!l 0 1) 71 47i 'll 'll <>1-'l 79 

,vn (8,3"). t:f.'i'.¼-'l Praxillella affinis (:,;ta]<i'-Pi'-7l><i'!l 0 !)7f 271 'll'llot-'I 697!>11 

(7.2"). Cirratulus cirratus (7fi=1!•1<R~><]'!l 0 ])7f l711l'll<>l-'I 5671>! (5. 9 x)7f ft~ 

•19:!2. '11>1!%ll:-'l lbeora fragilis ( 0 f7]'!l-'i''l!¾Jil71 37ft 'll'llol-'l 4171>11 !4.3>), t:f 

.5!."ff'Sj Terebellides hJri.koshii (~~~~;t.]~ 0 1).9-1- Parapriorx,spio pi.nnata (.£...t}of~'!l 

~'-'"l'!l 0 1l71 Z!Zl 37ft 'll'llol-'l 3571>1! (3.7 •l~ 29Ji>JI (3.0X). J;!.9:lt:f. '1'!1 ¾Af><I 

"ii.11-'l ~ '!l'll<>ll-'l ¾~•19:!'1! ¾.°. t:f.'i'.-li--'l Luabrmeris longifolia, Nepbtys 

polybrandiia, Thelepus sp, % 3¾<>1 J;lc:.f •f'lit:f (~ 2). oJ¾'l!-'J -'\'A -\'-'!I¾.°. '11 

>!tt-'l Theora fragili~ >l-'1•11'! 5'.',' 't!"H-'l 7l><i'!l 0 !9:lt:f. 

7f-&'l!-'l 7<!Ml= oJ¾'l!:.f <ft>!-"' -l!-Af'1 ¾¾'IJ-& J;!.'li><l'1l -\'-'ll.£.1= 'i!•l"i-'l 

'tlZl-!t-'l Corq,/liu,, sinense-'1 ¾~0 1 "i'll.2 Al!a.¾ 'Jl.¾o] -\'-'ll¾<>I .¥.l/"i'li<I (.lf. 

5.1. 76). t:f 5'.-lt-'l LIErineris longifolia71 ~>11-'l 20. 4 •~ *l><l*foJ 7}~ -\'-'!1'1 ¾ol 

'li.2.o!, o!¾'l!ol "1 ,°_ ¼~-& &'li'1! Parapriorospio pinoata7I ~>11-'l 13.4 •-& *l><l•loJ 

4''1!•1-"' -l'-'!1•19:lt:I. '1'1! -l\-"1><1~ Jbrvillea sp. 7} 'll'll 5<>11-'I tll'il' tt~•l'll.2.o!. 'i:!>11 

%~Sl Alvenius ojianus7} ~~¾.£..£. l..}E}xtc} (-¥-~ 3). 

'1-&1!!-'l -1'-'ll¾.2.!a.1= ~>1171>il"f--'l 22•¾ *1><1'1 'tlZl-ff--'l Corq,/li1.111 sinense~ 

c}.!2.ff.Sj Tharyx sp. (11.9x), Paraprionospio pinnata (11.0x), LUlltbrineris lOD{lifolia 

(8.2"), Media.astus sp, (3.9>), Staroaspis scutata (3.3") %ol'lJ.t:I (.lf. 5.1. Tl). ;,j,£

'l!-'l -\'-'ll* 'tlzt-lt~ C. sinense-&- "il-'l•fl'! 5'.-',' t:}5'.-ff-'lit:f 

-M-'l!otl= 7l-&'1!2f '!1°1 'tlZl-lt-'l C. sinense7I 24•~ *1><1•19:!2 t:f.'i'.-1!--'l L. 
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lorqifolia (16.4.x). Tharyr sp. (11.Bx). Chaetozone setosa (5. 7 x), Heteromstus 

sp.(3.8").ej 1'!>11-lHt-'l Theora fragilis (6.lx) %0 Jsacf (.l!. 5.1.78). "'!! cf;'_ '1'l!ol 

~'ll~sa'<! cf.5'.-!i--'l ParapriDnospiD pinna,ae ;'l_>ll-'l 2. 3•~ •l¾<>I .t0 f'!!cf. 

~J;_ ~'ll¾-'J "i"l~'1) 1/,3,0J',/-&, '1\'!!'!!~ .s!.I'! cf%:,\ '!/Cf 'l!;oJ -1!-l!<>i!C:: 

-!', ~Af•l"loJA7 71~ ~'ll" Corcp,i1111 sinen.,,71 'l!'i'll<>I l'!•Re 7f~ '1"1"1'11 'll'll 1 

<>1-'1 75678>11m'-'1 -'1"1'!!£~ 'll¾•loJ ¾t!•fsa.:a.. Luabrinm'is longifolia'e l) \'!£'\ 

Jl>I£ Afoj.-J '!l'll32\ i.ll'll '11-i'-"1'1! '!I'll 4ofl-'1 'll¾•foj ¾t!•foJ 50~160 7ft,ffl.'-'J -'1 

"l'!!£il !;!.!lj_cf . .'£." Praxillell• affinis'l Terebelli.des hori!Cosb17I '!I'll 4of-'1 'll¾ 

,f,~-a"}9:f,c}. Theora fragilis9+ lbaetozone setosa, Parapricnospio piDnata %.9.l ~l¾il' 

~ ~ ~ 'l! "11'll"tol -9-I •I" '!1 'll 12\ 2oflA7 v;0 1 ¾t! •fsacf. .::,_ "14 °1 • .-i -'1 "1 '1!£:: 

1007)~/a:i Lf~.£ ... ~l ~ ~9.J:cL 'ti~ Cirratulus cirrattBe ~J.}cl t.lr<l.2.J ~ 11 5ofA-JT{! 

¾t!•lsae<~ -'1"1'!!£e 1601ft>il!•' 'll£sacf <-'I-;;. 2i. 

71-l!-'!!ole L. JongUoUa7f '!I'll 4-'! 5ol-'1 'll¾•l-'1 ¾t!•loJ 13807!>1!1• '<>11 °1 
e~c}. it!'~ Paraprionospio pinnat~ ~11 3oflA-{ 85671~1112

~ ... ~ -&t!,& .!!912, 

Theora fragilis~ ~ ~1loff.kf .:i!.'T' ¼t!if}9ic}. Dorvillea sp.€ ~11 SoflA-{, 

PraxU/el/a affinis'e '!I'll 4<>1-'1 'll¾•R-'1 ¾t!•fsacf. O>aetozone setosa.'r. '!I'll 12\ 'lJ 

'll 4<>1-'l 3007!>11•' oj '11-'l • t! ;;/,& .s!.!ll_ cf ( -'/-Yr 3). 

71-l!-llol:: 'UZ!¾'l! Coro,i,iu. sinense71 'll'll 4ol-'l 11507ff>II•'~ 'll¾ • t!•I 

9:{c}. t:}£*.2-1 Paraprionospio pinnataJE ~11 3oflkl 4637f~1112 ,&, Tharyx sp, .t} 

Stemaspis scutatae '!I'll l<>l-'l Z!Zl 3977l>iltm'-'! 1537l>llt•' ~-'I 'll¾ ¾t!,>f5dcf. ;'I_ 

'll'llol-'l ¾t!" ~ ~ 4¾<>1 11:2\•lsacf 1'1'-~ 4). 

:i.ajl..} -1!,l!olc:: 'UZ!-li--'l C. slnense71 7f~ 'll"tol -9-1>1" i.M'll"l-'l '!I'll 5<>1-'1 

20707l>ltm'-'l .:i!.'!!~ 'll¾• t!•fsa.:a.. cf.5'.-il--'l P. plnnata-'! Dorvil lea sp. %£ '!I'll 

4-'! '!I'll 5ol-'1 ',/<ft"!~ 'ii~ -'1"1'!!£¾ .s!.!ll_cf. l'!>llff-'l Theora fragilise '!I'll I 

oflA-{ 2977ff~lm2
~ -~ 'i!£~ S!.9:J,.:i!., .:l~OW t:}12'ff'.9.l Chaetozone setosa, Stemaspis 

scutata. o,:iielina acu.inata, Glycinde sp. gg "'r.£ ~:zt"~'tl ~11 l,2ofl..i.{ ~cft~~.£ 

y;.g_ ¾t!-l!- .s!.!ll_ cf. 'li\'! cl cf .5'.-it-'J Lllllhriner/s Jong/ fol iae '!i 'll 32\4<>1-'l 500711>! 1• ' 

'!1£'1 -'1"1'!!£* .s!.'l!.:i!.. Tharyx sp.:: \'!'ll'll<>i1A1 140 - 2507!>11•' '!!£~ .:i!.E:>il * 
t!•fsacf ('i'-Yt 5). 

~'ll ¾-'l -::I "l-!M! <>I ~ <>i-'l :: <!711 .l!.¼:<! "I £-l!- "l 0 1 £ ~ •Re .l!.¼"1 "1 £"1"1 

(surface deposit feeder; SDF)-'! "1~~ i.11~ nf.:,_ lt"i7flf.¾ 0 1<8-'l "1"1~-l!- -tl•f:: .l!. 
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¾"lllJ~-IH><HllllhBurface deposit feeder; lm!F)7\ ~'ll"f!l!c\. Cbrcp,iua &UllDSee of 

:,}!,l><\0 1><1'!! "I'll-& '!l¾iof ..., 1.-!-¥·of"1 ~~•1-e ¾0 1"1 -l!-11* ~v•I I!!~ *of <l'i/ 

•l\31-e ¾= '1!"1~ !t)cf .;;s.ll. ~'ll¾ ¾ofAJ -ll-71* .2.'l!•l ~e ~"1 l!!•l •ll"l 
e .2.'l'!><)AJ¾ .'f.e 7).tJ¾E£ 'ltal'tl ¾"l '*°l'-+ .2.tl"iof ~~cf. ,'!, ~Aot"l2f t!"<! 
0 1 -l!-Al'!l 't'laf '1! '!l"l-'l "1"1~~-'l ~'llff •l..t•l .!;!.\'! .lf. 5.1. 79.2/ 'ltt:I. ,I!, ~Al 

""'2f •l.!i'. '!l'll'!l 'tl .. '!!"1- 'tl .. '!l 0J"'1'!1 'il~><l"l<>llAJ-'l ~'ll¾2f ~ ~Alot"l-'l ~'ll 
¾<>I 71-'l -l!-Altl-i- .!1.!l!:;!., of><l'!l-'l '<!+>tie llleora fragilis7\, -'l-~'1!'!l"lof"1e 

Cirr•tulus cirratus7\ »= •l!tt-& .!;!.!lief. 'tl•l'!l2f ,I!, ~Al .. "12f-'l ~l•le 

lbecra fragilio.2/ Par.,.-.laloopio pjlmata7} ~ ~Al"l-'l -'lat"! 'ii-'!'- 'l!'llof"i'!l ¼ll"l 

:;,. •l\'!1°1 cf± "lll'llof "i*i!I ~e 'J!•l•I "\3!cl. 7f-&l!2f *ll<>ll '!I'll 5of"1 1!!•1 

·,-\~ DorvilJea sp.1,; ¾'1!.;;s~><l,J 0 l2f (Fully Dorvilleidae)of 4r"f-e ¾E£AJ -"1-

"1><\.!i'. 'Ital~ ~t:\. 0 1 * ±111 tt '11-"l %7\*.2.'llof <l¾"lof <-1'!!"'1-i- 0 1-f-e nl-'I 
ff'!! 11.2.¼ (ciliatA>s)-i- .;;s.!i'. "1°1.!i'. °'1"1-e ff'!! 'l!-2.!i'. .!;!.:;,."]~cl (PearSClll and 

Roseaherg. 1978). 

® ¼l!•J~ 

*l!of 71'!1 I!!~ 7ft>lltt .!;!.'!l * '!Ml 1.!i'."1 28¾. 3697'"111 •ll"lof 
1,1<)()1l>IJ/•'-'l -'1"1'il£-I- Ji!.!!12 '!I'll 5of"ie 20¾ 9171>17} ¼,J"lof 210,1>11,'-'l "1 

"'I'll££ 11'!1 '>!11<1 <:i.'!l 5.1.65, :i.'!l 5.1.65>. 11-&olle ~t 3of"1 ,1¾ 58071>1111 

•ll"lof 19307'>11111'-'l "1-ol'il£-I- .!i!l!:;,., ~f 2of-'l 75071>\1111'£"1 1\'!t '>!11<1. ,'!, 

~Al .. "1-'l *" 'l!-il: "i-'l 'i!£e 63071>11.'!l!:;i. ,1-&l! '!l-il:"1"'1 'il£-e 134011>111,'.!i'."1 

-11-l!-'l 2•1 ~.'r.!l!<l. >l-i-l!ofe '!!>I ¼ll~ 11-&l!2f •l*'!l ~1><1'!! ><1"1~= 

.!l.'1! ... '!l"l'!l ~f 5of-"I "1"'1'1!£7\ 3.711 '!l±"lof 250,W"1111'of •2f"l!l!<l, 7\'!I I!!~ 

•l!-& .!l.'!l * ~t ,£-'\ 183671>1!.'<>l 'i!'1c\. -l!-l!ofe >l-i-l!2fe •l~'!l.2.!i'. ~f 

5of-'l 31'61l>1Jt•'-'l ~ 'il.'r.* .!1.!l!:;1. c~ ~f~-"l.'r. 100071>1111' •1~-'l ii~ • 

l\<;,'-1- .!i!l!<l. 0 1-e '<l"1 .;;s'l!Ol"lof •l•l cf± ~ '1!•1c\. of.!i!."1 of><l'!l-'l of¼l! -'I 

"'l'il.'r.7\ 300-500 7'>11111'!!12 t'll -lt. 1991), 'ti.et <>J"'l'!I 'il~Ol"l-'l of*l! .tJ<l-'l"'l'il 
£7\ 500711"1111' !l!<l l'll %, 1992). 

•" ¾-i'of ~oJAJe ~'ll 5of"i -11-l!of 20¾. 11-&l!of 2'¾, >l-&l!of 11¾•1 
¼l!~ ~'ll s-& >1-'l"l'l! ¼~-t-4'1\ 28¼'«"1 ,9¾.2.!i'. ><\"l'i'.! e ~fol-I- .!I.•\><\ ~11<1 
(::t'!l 5.1.65). 
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'l!*'b'21 "i"l"l'll ~3'coll iloJ-'!le ,t>!4'-'I!:: 'i!•l <>!~l!of '!1'114-'I '!I'll Soll 

-'I 95-100 o= ,t'l,' t!Ue<l. •le '!I'll ,ot-'!:: a,nJH:if •lt:i"I %21 ¾'1!~~. 'll 

'II Sof-'!e '1!>1U21 ¼'1!•1 'Uil7] «ll~•lt:l (::J.'ll 5.1.67) 71-&'l!ofe <>l*l!of •l•ff 

"I~ 'l!*'b'-i- &of '!I'll Sof-'! 6.57 o= .ll-1*. '!I'll loll-'! 31.05 .~~ .ll<l*l* 

&~ct. •le '!I'll 3of-'! <>!¾l!oll •l•t t:l.!i'.-n-21 'l!*'b'•l ¾7ltl 'l!l'!<>I <>l·IM!of ~'11.-l 

~'1! '1!>1ff:if ._nlff21 -\!%•,,'0 1 a.,t '11±.-1~7I «l!li':•l!lit:l. >1-&'llolle '!I'll 4of-'! 

66.6 g= 7/'l{ 'Uile"iJ "i'--"' D]t:j'1j, 'li"]ff, t:f.!i'.-ff-21 ,U~ ¾tJ<>II 21tl ~o]aJ. 'li 

'II sof-'! 11.a ~ 7/'l,' "l!li~uf "i"4ff21 'l!*'b' 9.8 o-& "11.-ll'! *:if 2 o 'll.5'.~t:l. 

l!-'l!<>le '!I'll 4oll-'! 154.1 o= 7/'l,' 'l!!Ue<l 0 1:: '1!>ilff21 -\!¥-'!!'oll 21tl ~ •laJ. 

'!I'll 3<>1-'116.2 o= 7/'lf "!9'lt:l c::i.'!J 5.1.67). 

(5) ii':'!l ~'-'l 

; > 'l!*tl"l "14' 

'!I'll<'.! ¾""'B:if ¾'1,;,'21 *l0 lofl u:f•l ¾t:l0J'i! "l4'il-& £tit! 'l!*tl"l "14 

il<>ll-"l.5'. 0 1* 'll'll•I<>! '!I'll<'.! *1°1* &~t:I C::i.'ll s.1.68>. 'll:zt-11-21 Cbrc¢iua s.i-

7/ <I,;,' •ti•l~'1! '!I'll 1:,f t:f.!i'.-ff-21 Cirratulus cirratllS 7/ 4'11tl '!I'll S<>l!-"le ¾t:l 
0J'i!"i4il•l 1.s ~ 2.0 'll.5'.-"' 'si!U:J.. -, -'121 'll'll<>ll-'1!:: H'il0 I 2.s 0 1-l,'= -lf<l"l 

~-"' "'~ il¾ &~t:f. 0 1 eJtl 0J-l,',", ~'11.5'. "14il<>ll-'!.5'. 'll~•l 1..}0 f't!t:l. 71-&'ll<>l.5'. 

<>!-1!-ll:if 'l!-lttt"l "14il<>II iloJ-'! .ff-,1t1-a- &~e<i '!I'll 1.2ot-'! ot<'.l ¾7ltl 'Ill'! 'll 

'II 3<>1-"le '1l±"l~t:l. ot,1 'll 'II sot-"l 7/'lf 'st~ w il¾ &~t:I. ~'!Ix "14il cn>.5'. 

H' ilot <!%"}of '!I'll 1,2of-'f o/'i! ',1°}'1!.:J.. '/I'll 3<>1-'f it~ il-& J;!.~t:) (::J.'!J 

s 1.68>. :>t-&-'11:if -1!-'l!ofx 0 1.<1.f!.,1tt '<!'b'-& &~e<t 71-&'l!otie '!I'll ,.s<>11-'! H'il•l 

2. o 0 1.-1 ~ 'si!U:J.. -1!-'I! <>llx 'II-'!! 5<>1!-"l H' •1. 57-"'-"l 7}'l,' ,! ~ il-& &~t:l. •I le \½'1 

¾4'71 "I-"- ',t,", ~'11.!i'.<>II 7J'lltl ~•lt:f. ~ ""'1'1'4,", ¾t:IOJ'i! "14il•l 1.5 ~ 3.0 
..2.£ 0J~~oJ 1!11,ll! ~a1~2J oj,&~ a·.noJ 1.0 oJ-e-},U ?!21- 1:1).ate·p~ n1~ -it~ ~o] 

aJ. <>1"1'1!21 H' il:if!:: -'I~ •11ctl ?¾•It:} . .'f.tl .2.'!1°1 '1!0 1 ~~'\'! 0 1~'1!21 7<14 ¾ 

t:}0J'i!"l4il•l '1! ½ H' •1. o 'll ~~~ &:;I.s,J!lit:) !Hooo and Lee. 1983>. •l~= * "I 

l'!c ""'1"1'421 "l-"lffii':'!l~ 7]SJ'Ht21 ~-'ll<>llx 1t.:;i-.-}:;,. H' il<>l 1. 7 °1-lf=-"l <1>11 

-"' 'l!'ll"1oJ ill= ~= 'l!zt"1cf. 
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ii ) 'll 21 {I,"! 

""Af'!!'!!<'.!91 ¾t!¾91 -fl-Af.'r. '!!.'r.ol 91•1 '!!'!!H 'i\-,°_ 1'-><J.'r.5- a/'!!~ '1121 

<>l·!U!<>l-e if.Af .. "1-& 3;,f 27191 '!!'!!i1:~!il '-It 1'- ~~cf (.::J.'ll 5.1.69). 'l!"i 'll•l'l! 

<>I '1!-.foj ~:::: '!!'!! 12\ 27) 7f'lt ¾if.'!!oJ -fl-Af~ ~~!al '-fof,l.:i!., cf%= '!!'!!32\ 4 

71 -'l!it -fl-Al~ ~= i..fof,lcf . .::J.i!ji..f 'lt~•J '-1'1!"191 '!!'!! s:::: cH"c '!!'!!:it:: ¾if.'!! 
0 J 3,fl cfff .!i!.!!lcf. '!!'!!12\ 2<>1"1-e 'll•R'l!91 -¥-'!!¾'l! Theora fragilis, Ch!etozcme 

setosa7t ~~1l}2 1l,..Q..al, ~~ 301-""l,e Luabri.Deris lODflifOli.a, ParapriODOSPiO pimata 

7) -¥-'!!•l.:i!. ~cf. 0 Jit ffoJ '!!'!! 4<>1"1-e cf± '11±'<! "1-!a'll.'r.* 7)><Jnj oj7J"IJ 71>! 

7} ~ ¾t¾(equilibrium species)~ Terebell.i4es bar.ikosbiisf- Praxillella 4ffinis7} 

-¥-'!!¾= ¾t!•f2 ~cf . .::i.i!J'-1 '!!'!!s"il-'l:::: ~91 -¥-'!!~0 J 7191 ,tt!.-l><J W~nl ~ 

<'.!91 sl:'1!¾¾>21 \!>II cf£-lt91 Cirratulus cirratus7) ~.-J ~'!! .. l.:i!. ~cf. 

7f&'l!ol.'r. OjAJ 27!91 ><J"l= -'J{;',:xJ<>J'.!l.::::c~ '!!'!! 1,2,3= oJ.!jL<>J'l] ~:,f 

'!!'!! 4, 5!il -i'-'!!'<! '!!'!!i1:oJ~cf (.::J.'ll 5.1.69). '!I'!! 1,2,391 '!!'!!i1:<>1"1:::: 

l'arsprionospfo pinnata, Alvenfus ojianus, Sterna.spis scutata, Terebellfdes 

horikoshii, Coro,niua sinense %91 ¾•0 J -¥-'!!.-l!!l.:i!., 'lt~•J ~ Z"l'l! '!I'!! 4,5"11"1-e 

LwtiJrineris }OI¥Jifolia, Dorvfllea sp., PraxilleJJa affinis -18-ol ~~11}9ic}.~1rJ ~,I 

4"11"1-e -1!-'l!:,f of'l]7f><J;t P. affinis7) 28071>11•' 91 "''°- "1-!a'il.'r.* .!i!.!!lcf, 

;,j-i,'l!"il.'r. 7)-&'l!:it -fl-Al~ 0J'\I= '!I'!! 1,2,32\ '!!'!! 4,5!il 0J{;',:xJ~cf (.::J. 

'll 5. 1. 10 l. '!I '!! 1 , 2, 3"11 "1-e cl.J/-{1,91 -¥-'!! ffo J '1<0 l •tt ~ '1!'1! '!I '!! 4, 5 "ii "1-e ~ 

Zf'ff''l! Corophiu. sinense, t:lJr _ _.ff'~ Cirriforais tentaculata, -!l-!:4ff~ Ascidiacea sp. 

%oJ ~'!!¾~!it i..fo!,lcf. 

-1!-'l! oil= <>l *'ll 21 .Y0 l '!I'!! 5'1! cf~ '!I'!! it !al -'I-of {1,aJ:xJ ~ cf ( .::J. 'll 5. 1. 70). 

'!!'!! 591 >t'!!¾=:::: C. sinense, cf£-li-91 Dorvil/ea sp., '1!>1%~91 !(ytiius ewiis 

galloprovincialis, Yoldia notabilis ~oJ~t}. 

C. cirratus -'IL. 1-ifoliale -ll-7]~"11 91.-foj .2.'!I'<! ~1711..f ~'1191 "10! 

'-1 2'1!= 7]~91 s!c',l¾o] ±'!!'I! 0]4ot '!l~f:::: 7J.tl¾= ~"1"4 ~Cl. '!I'!! S"il-'J 

oJ¾'l!:it 1~'11<>1 oJ•oJ ztzt 'll¾•l-'l •tt.-f!!l.:i!., !I'.~ 71-&'4121 -1!-'l!"il ..11-"l><f'l! 

Dorvillea sp. 7f cl~ ½t!~ ~,°_ -fl-7J~ .2.'!191 '!I,,_-&- 'll~ff AJAf~cf. ~- 'lt~•J91 

'-1'1!"1.°. "1 "1~91 -fl-7J~\l~0 J 9. 7x0 Ji..f .::J. 'll-i'-"1 'l! '!I'!! 4ofi-'l:::: 4. BX!il ',!cf. itfef-'J 

.2.'!l><JAJ¾0 J W0 J ½t! .. lle ¾if."8.Q.!il •itft 'lt~•J 41'1!"1-le Al!it¾ -fl-7J* .2.'!191 ½>I 

7} ~~7{4 . .!E'E v~~'ll 2~A'l!0 1 91~7] ttl~O!I _2..~;c.]Al¾ oJ~~ ff~ ~~ ~ 
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£1- .l!.012 ·~¾'l'-£ "It ~= 1:zt~tl. "',, C. cirratus9< L. 1-ifolia-'! 7!"11 

ii: ¾71¾ 11"1~ ~= of'ii~tl. 
01-'ii-'l 'II~ ¾~lot -l"c ~Al•1"l-'l "1-"1'% 112 'll-'l "f'l/ t tl,&-:zf '!/ti. 

<D '!IJ;f•l-'l '-1'1!"1~ •l'lt>l"l:zf •J.2.>11-'l 'l! "l•I= ¾¾'ll0J ti:" ii:'ll-i- 71><12 

~ti. 

121 •I'll >ll"l-'l "1-'l%H'll t ~•l'1! "1-'l%H'll-'l ~'l!-'l'-<>I >1~"1:: ~~!i!. 1..f 
Efl<!tl. 

CD ~•ff'1!of •1>11 <l .. ~ *'1-t! 1~-i- .1!.'l!.2. 'lMl~ ii:'ll~!i!.-'l 7J:!'.J¾011..f 9-

'!l><JAJ¾-'l ·~'!/OJ ~~£ H•12 ·•~ ;1:~¾-'l ·~£ -'i'E."1"1 ¾7Fi- 9-'ll-'l ~ 

'lloJ oJ "l'1t:I. 

© '!IJ;f•J-'l '-11'1!"1~ •,;11 ~•1'1!:zfe t:H; ¾1Jii- 9-'ll-'l 'l/'f-71 '!l!.l!.'l!tl. 

¾Af>IJOj -'J ~ 'fraj 'l] 1ii-'ii-'J ~'l/~ 'l) '!J41- ¾'lJ~~ 'l{J;fe] L!'U'lJ 'l) '!JS<} .2J.!\

>IJ<,J 'l] 'll'!I 1~ 30J -'l~ ti-i; "t'll-i- .l!.0J2 ~e '!JoJt:I. ~•l '!IJ;f•l '-11'1!'1! 'll'!I s1-

¾1l~~•l-le >l"l~ "lff•J.3.'!< '.l~olJ 9-'ll><].ll:¾~~ 'I! '!!at~ Euglem ff71 ;,t 

-i'-'ll •JU .l!.0]2 ~~DJ. ~t, 'it'i"¾'l! Cbodatella cbodati.'i'. <ff'!/ '!!1•12 ~ti. ttf 

•1-'l 01 •l"l-i- ¾1l= ~'ii~~ .1/-"1-'l '!i'o'-i- 'ii~•! '1!2 ~ff -t'lllt 4'71 ~t:I. 

-g-ff'l/3.~-'l '<!~£ 'l!'l! >IJ"l'l! 'll'l! '* ¾'ll= "!¾ -t:!'l! 1*'1! o)'l/¼o] ~'!1"1 

:: 
0J'ii-i- .l!.0J2 ~e•-l. •~¾'i"oJ "12 I;/~ ¾t:l•J'IJ><l~ .l!.0]2 ~~1..f. 9-'ll-t:!-'l 

><]","I ¾711..f 7JEI ¾7Jii-'l!oJ "l'l!•I ¾'ll'i! '<!~ '!l'!I 4. 5* ¾1l= -141•1"1-'l ~ 

'l\.tf<} "1¾'!!1-'l 711,'IJoJ oft~ la>-& ~= olJ'li~tl. ~t! "1-'lff-'l '<!~ 'l)J;feJ '-II 

'll'l! '!I'll Soj-'J C. cirratus %-'! 7ff>IJii: ¾7171 oJ-,Loj><J2 ~of. t:f± o] >l"l-i- ¾'ll~ 

~ oJo] ¾7]ii- 9-'ll-'l 'l/'f-71 !;!_oJ:: ~= 12/~t:I. ttfel-'J ,"c ¾Al>l"l-'l '.!# 1/''l! 

t!'<l 'l!~ ttf•I 'll'!I ,.~ ¾1l= "I¾ •J1 %:zf '!!~ t!'<l~>l-'l '!!~ 7]¾'1J 0J •l 

.2."1 ~ •l"l~!i!. olJ.l!-"12. ><1"1"1'1! 1•ff>I 'l\.tf71 ~e.l'i! ~= .l!.'l!tl. 
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lMl I Gravel Sand Silt Clay I ~"111 
MZ 11,-,j-5'. * 7] ii-~,!' 

(•) t•> (•) (•) (a>) (a>) (•) 
1 4.2 49.2 46.6 M 8.13 2.26 8.92 

2 2.5 54.8 42.7 M 8.03 2.20 8,80 

3 1.0 2.8 43.6 52.7 (g)M 8.31 2.38 10.14 

4 17.9 54.7 27.4 1311 6.61 2.77 4.85 

5 2.8 39.2 58.0 M 8.70 2.3' 9.69 

% ., 
~ ¾ '°r • 7ffjjl-'r • -\l{i-,i'(g) • 

;,f .>E % ., ( C?ili!aria) 3 4.3 1 0.1 0.622 0.2 

-1l- 'II%% (N..,rtinea) 1 1.4 1 0.1 4.507 1. 7 

'1l >ii%* (lt>llusca) 17 24.6 81 8.5 99. 782 38.2 

-'\ '11 ·lHl-(Amle.lida > 3' 49.3 601 62.9 15.557 6.0 

~;,]%%(Arthroima) 11 15.9 257 26.9 5.570 2.1 

'S" "1%11-(l!cbiooderwlta) 3 4.3 6 0.6 94.637 36.3 

"1-"%,i-(Oiordata) 2 2.9 8 0.8 40.233 15.4 
'!!_ __ 69 955 260.908 

% 1l- ~ ¾ '°r • 1H,l-'r • -ll*,!'(g) • 
"f'l'%%(Cnidaria) 3 3.6 7 0.3 7.Z35 8.0 
-fl- 'II%% (Neaertinea) 2 1.4 6 0.3 1.01' 1.1 

'i'l >I '6'11- (lt>llusca) 10 11.9 246 12.4 9.244 10.3 

-'\ 'II %1l-( Annelida) 40 47.6 1536 75.6 39.074 43.4 

'II ;,]%{i-(Arthrop,da) 25 29.8 221 10.9 9.609 10. 7 
'S" "1 %,! ( l!cbiooderwlta) 3 3.6 7 0.3 19.938 22.1 

31 ~-'6-i-(Olordata) 1 1.2 9 0.4 3.969 4.4 
7:1\__ 84 = 90.080 
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= 7 

-
%- * ii' 

"ff-_~%(Cnidaria) 

'!1%-ll-(-rtineol 
i'-%!,-(Sipinculida) 

>l %% (Mollusca) 

'ii%% (Annelida) 

•I%% (Arthropoda> 

.ifj %-;t (Echinodeniata) 

~ %-ll- (Chordata) 
,n 

'!'- - • T 

2 2.4 

2 2.4 

1 1.2 

19 22.9 

38 45.8 

17 20.5 

3 3.6 

1 1.2 
83 

,1:49 • <J¾~(g) • ----
2 0.1 1.021 0.7 

3 0.2 2.031 1.4 

1 0.1 0.041 0.1 

49 3.0 10.010 7.1 

1034 63.6 63.865 45.2 

506 31.1 25,691 18.2 

4 0.3 8.025 5. 7 

28 1. 7 30.444 21.6 
1627 . 141.163 

--- --- --~~-~--~~=---~=~~--~ 
··-~~--~ ¾ "r X l~~'T X '\J~~(g) X 

.7.}¥:,%-%(Cnidaria~) --e-c~I ~~1.~l--t-~1~-~0-.1~~~6~. 79=1~~2.~3 ·-

%'!1%!,-(Nemertil>M) 1 1.1 4 0.2 9.967 3.3 

-';I r%%(Sipinculida) 1 1.1 1 0.1 0.117 0.1 

oil '!I %-% ( Bn=>a I 1 1.1 - - 0.639 0.2 

'1!>1%-S-(Mollusca) 18 20.0 329 12. 7 134.451 44.6 

~'11%-S-(Annelida) 42 46. 7 1522 58.8 56.033 18.6 

-ll~l%;t(Arthropodal 20 22.2 111 21.1 23.739 7.9 

~n:J%%(Eclrin'.)deniata) 3 3.3 6 0.2 36.«5 12.1 

~~%%(Chordata) 3 3.3 9 0.4 33.141 11.0 

·--~,n~---~-89~---~==---~~30~1~-~=~--~ 
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¾ '!I l~~? X 1l "l 'l! •1 :;:, 

0,rophiUII Sinerl.st! 'lZI 23.8 l'F 

Luabrineris lOIJf}ifoliA• 87 9.1 SSDF .2. 'll "1 .... 1 ¾ 
Ch!etazooe setosa 79 8.3 SDP 

' Prarillella affinis I 69 7.2 SSDF 

Cirratulus cirratus• I 56 5.9 SDP .2. 'll"l .... 1 ¾ I 
'Ibeora fragilis• 41 4.3 SDP 
Terebell.ides boriJrDshi.i. 35 3.7 SDP 

Paraprioaospio pi.mata• 29 3.0 SDP .2. 'll •1 .... 1 ¾ 

¼ '!I ,t"l\9 • 1l "l 'l! •1 :;:, 

LUIJlbrineris longifolia• '14 20.4 SSDF .2. 'll•l,.l¾ 
ParapriODOSPio pi.Jmata• 272 13.4 SllF .9. 'll•l,.l¾ 
Chaetazooe setosa 210 10.3 SDP 

Tbeora fragilis• 163 8.0 SDP .2. 'll "1 .... 1 ¾ 
Ibrvillea sp_ 104 5.1 C 

Praxillella affirlis 96 4. 7 SSllF 

Alvea.iUs oj:iamls 69 3.4 SIF 
(SSDF • Ji¾ oJ--"i ,j ~"J 4, SDP , 1E ¾-"I "I ~"J..<f. FF , op>l,"J ..<f 
C ' ~"J;,,f) 
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JI 5.1.77. s.>1"11"1"1 ','.ll.~-!I¾ (1994. 2). 

¾ '!l 
Corcphiu,, si.nense 

1baryx sp. 

Paraprioa:,spio pinaata• 

LullbriDeris loagifolia• 

Olaetazone Sl!tosa 

/lfediomstus sp_ 

St~is scutata 

Corophi111t sinense 

LIJltbrineris lOD{lifolia• 

Thary,r sp. 

Cbaetozone setosa 

-

I 

,~49- X 

360 22.1 

19' 11.9 

179 11.0 
13( 8.2 

133 8.2 

i 

63 3.9 

53 3.3 

]~~? X 

628 24.3 
424 16.4 

I 306 11.8 

148 5.7 
I 

-
,I.J~t§ •I ]I 

FF 

SllF 
SllF .2.~AlAl¼ 

SSDF _9_~AlAJ~ 
SllF 

SSDF 
SSDF 

-\I "I~ I •l -' .,. 
FF I 

SSDF I ~'lle<J>l¾ 
SllF 

SIF 
, Theora fragilis• 1158 6.1 SDF 

1 

.2..~A] l¾ 
Hetercaas~_us~sp~·---~'-98~_~3~.8~.~~S,~SIF~~-----
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.l!. 5.1. 79. .... ~~"191 "!"l'ii-* .. 'flsl ~'II¾ •1:at 

~ ~"•~~ ~al~ °J~1}1) .ti a)P}2) 
C C ot~'ll'J 

Luilbr 1Deris Wllbri.Dtlris Lmbr.irll!ris 
_ _,,,,,,, 

Loai,ifolia(P) 1-ifolia(P) lG1Wifolia(P) ap. (P) 

0-lmlloe ...... 11,11 ParaprJ.moBpj.o StermllPiO 
setaN(P) c,v,itata(P) p.bmata(P) scutata(P) 

Pra,ci.llella Eri.ctoDius lbeor• Protad<yra 
affinis(P) JlUjlDaX(C) fragilis(M) bideotata(E) 

Cirratulus ,...,uoaastus Mic.idea n-r. 
cirratus(P) ap. (P) jeffreysj.i(P) frc,.ilis(M) 

Terebell.ides S-• ll,ge.!OOII -1isca 
/u"ilcosbi1(P) taotacu.lata(P) j-,Jca(P) ap. (C) 

!bear• 
fragilis(M) 

7beora Raeta 
fragilis(M) pul-.!la(N) 

1" A)-9lo}-'l 
''-'-'-''-'-

l1¥>itell• 
-itata(P) 

Sabel.la 
albicans(P) 

Lulllri.Deris 
lJ.iW)oir.a(P) 

Cirratulus 
drratus(P) 

a-.,_, 
affinis(C) 

ParapriODOBpio Aricidea llagel,QIJIJ 
~innata(P) _ _.ap..,,,_. ,-(P_,_) ________ ~~---~-_,,J,.,,p,ru=,,·"'=(P_,_) __ 

(P ' Polycbaeta, N, lt>llWICII. C , Crustacea, E' EchiJ>oden,ata) 

1) 'll~~ 91(1992). 2) 'lJ~~(1993), 3) 'll~~ 91(1991). 4)LN(1976) 
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1601) r 

12CO c 

sco c 

400 ~ 

I) 
3201) c 

2400 c 

1600 -~ 
' 
~ 800 -

" VJ ~ ' , ~ CD 601 ) '-' 

300 r 

) 

60 J c 

• 

• · Surface O · Bollom 

I 

I • 

' 

' 

June, 
I 

October, 
I 

~'D 

" 
I 

---~ February, 
' 

l 

Station 
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4 5 

7 
I 
' --, 
' ' --, 

·93 I 

-

-

'94 

-

';' ,, 
I 
I 

f. 
I I 
l, 

I 
I 

' '' I' 
' i' 
ii 
I 

' '' 



4.0 

3.5 
3.0 
:,.5 
:2.0 

1.5 

0 

.3.5 

3.0 
>, :,. 5 ...., ·-lfJ 2.0 
~ 
(I) 0 > - ·' 5 Q 

2.0 
1.5 

1.0 
I] 5 

0 

.2.5 

.z. 0 

I. 5 
1.0 
1~.5 

c.o 

• 

• : Surface O : Bottom 

June, '93 
__ _j_ __ __J_ ____ [ 

~ .. ----· 
October, 

7 

'93 ~ 

February, '94 

~---0------o 

'~ ..-------------------. 
May. '94 ~ 

L_ _ __L_ _ _j_ _ __J__ _ ___c __ ~_J 
L 3 4 5 

Station 
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1200 
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1000 
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400 
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0 
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1400 

1200 

1000 
M 

~- BOO -
-----~ 600 = ~ 

400 

200 

0 
"I;; 7}~ 71% 
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3500 -1993.06 
3000 -1993.10 
2500 ~ 

1994.02 

"' mlll E 2000 
1994.05 -.~ 

"C 1500 C: 

1000 

500 

0 
1 2 3 4 5 

STATION 
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50 -45 1993.06 

40 -1993.10 

35 ~ 
1994.02 

30 fill!l 
d. 1994.05 
C. 25 

en 
20 

15 

10 

5 

o 

1• ,, ..• ,s:: •. ,, ..• '"al ~ • I' $:ii ! §:JI §::1 §i:1 · :s: ••• § • 1: ~ .. 
1• ~51;. ~--• ,, ..• t(!, • II :s::: §i:: ~=t. §::: §,• :s: ••1 §•• 

,,,. 
1• §5!:. ~ ... ~==• · ~:=• 'I $:::, ,, .. :s: ••, ' ~.. ' §I•, ,, .. 

§ •,, :s::: I :s:::1 :s:,• 1 I 

II ~==• ~ ... ~-·• ~i=:• ~ ,, .. 
§::1 §::i §!:!; . §l:1 ~ 
:s: •• 1 §==1• §•• ~::1 § §ii,. ' §::1 :::-::: ~·"• • ~i:1• • ~ ,, .. 
~!! §;;· ~;;: ~!!I ' ~ 
1 2 3 4 5 

STATION 
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1 -1993.06 
140 -1993.10 - 120 

~ "' E 
1994.02 "l 100 [fflll g 

0) 1994.05 - 80 en en 
<( 60 ::; 
0 
i1i 40 

20 

1 3 

STATION 
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3.4 

3.2 

3 

2.8 

i 2.6 

~ 2.4 e 
m 
•• 2.2 0 

2 

1.8 

1.6 

1.4 
1 2 

3.4 

3.2 

3 

2.8 

g 2.6 
m 
0 
C 2.4 ~ 
C 

'El 
2.2 0 

0 

2 

1.8 

1.6 

1.4 
1 2 

3 4 5 
STATION 

3 4 
STATION 
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----1993.06 

-+-
1993.10 -1994.02 
--a-
1994.05 

----1993.06 
-+-
1993.10 

-----1994.02 
--a-
1994.05 

I 
I 
I 

I: 
' I 
I 
I; 
' :. ' 

I 
' I 
: : 

'' ' 



I) 1993, 6, 

SIMILARITY 

t----+----+----t----t----+----+----+----+----t----t----t----+ 

t----+----+----+----t----t----+----+----t----t----t----t----t 

. 162 .216 .270 ,324 .378 .432 .486 

2) 1993, 10. 

+----+----+----+----+----+----+----+----+----+----+----+----+ 

+----+----·----+----+----+----+----+----+----+----+----+----+ 
.387 .410 .433 .456 .479 .503 . 526 

ST. 

St.1 

St.2 

St.3 

St.4 

St.5 

St.1 

St.2 

St.3 

St.4 

St,5 

:r ;J 5.1.69 >II '!I 'I! ¾ 1'! ¾sJ ,q '114' "' .ii "ii sJ ~ 'II "1 llc'l '!! '1f '-f Ef \:! 'r' •I£ 
0993. 6, 1993. 10) 
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3) 199-1. 2. 

SIMILARITY 
• ----t----+----+----+----t----+----+----t----+----+----+----+ 

+----+----+----•----+----+----+----+----+----+----+----+----+ 
.258 .316 .374 .432 .490 .549 .607 

4) 1994. 5. 

+----+----+----•----+----+----+----+----+----+----+----+----+ 

+----+----+----+----+----+----+----+----+----+----+----+----+ 

.404 . 451 . 498 . 544 . 591 .638 .685 

ST. 

St. l 

St,2 

St.3 

St.4 

St.S 

St, 1 

St.2 

St.3 

St.4 

St. 5 

CLi/1 5.1.70 >!~'II ¾1'1¾91 70>l'r ,fi,_ofl "I~ i1>1~•1c;14 41'\\f 'r>IS'. 
11994. 2, 1994. 5) 
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'l!-c\(::l~ 5.1.73). 

E. + a(Hu) + a(Hv) = 0 01 
at ax ay 

au +uau +vau -Jv= -gb. +A ( a'u + a'u)+ (r;-z1) (ZJ 
at ax ay ax • a7 a7 H 
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X \' HL'Sl.Qj O ±,•cl);!. 
·- 0 O Tr, 0"-, 

r:=pc,1 U1 U (41 

ADlttl lAltcrnating Direction Implicit \.lethod)t!- A~-8-~~~tj-. 

x-sweep (n - n+l/2) 

(v -v")J it + v" v0/ + sJ u", v"] + f~ + gt;;Y 

- 259 -



(,;-,;")/ t + [ (h+;-')u] M + [ (h+s")t•"J ., - 0 (6) 

( ") I Llt + ----;;-x + ( II+ l/2 ") f ~ .. U - U 2 U Uax Sy V , U - V + K':.ax 

0 (7) 

0 l71•1. S,- ;(u,.,+4(u,.1 -u,_1)-u,_,)/(12L1y) ati+l/2.i 

at i. i+ 1/2 

~ ( U;+3{2 - U;-112) 
Uar = -2L1x at i+ 1/2, i 

U = ! (u,-112.; + tt;-112.; + 111+112.;+1 + u,-112.;+1) at i, j+l/2 

~ = ! (v;.,-1/2 + v;_;-112 + v;-u-111 + V;+U-'-1/2 at i+l/2,j 

2 
Uw:x = (u, ... :v2., -2 U;-112.; + u,-112.,) /('1x) at i+l/2, j 

U,m, = (ui+l/2J•·I - 2 U;+112.; + U;+112.;- 1) I (.dj1)
2 

at i+ 1/2, j 

~ox= ( ~i+l/2,i - Si-1/2) / .Jx at £ ,j 
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,-,(2) u(1' = ..,,.-'-1/l u ,r·t-l/2A 0\ L...,-l_ 21:!Jol- H\-.. !i!.:>!112-) 
':, , i,. • .a. c;,::::-...,-. '--''-' ;:;-.;:u;o. 

'1!~1'1! '2-"l 'ii >11•1~ >ii-\! Yl-'1-1!oil'i"l 0 J-,;.'1/-~ %'11'11 '£~ :Jc>} ordcr"1 'll''11'1l¾ Af 

%t}'i!~~, 9-~¾~~ ~11:sJ.g- -'tl-'f- oJ~1tf~£ ;\/2./~~~t+-

y-sweef> (n+l/2 ~ n+l) 

19) 

~7jA~~ 7J~Tt~~ x-sweepo\],•,,J2} 7-121 %A}ti}~, ~;\J\aJCf.! ~Hl-71~~ 
0
Jfi-~sf :.\Jc..! 

9} .J;lTt! P~~:,: .:;i ~ 0Ja\l"<tj.'?...£. ~~~ ~% ~19l~}'B Stclling0984)3.1/- {!-9-. Stelling.g. 
0

1 

f,-•J-% •J-'.,>'1!5'. '1):-\\-'ti ~ -',-S}oj ~'11'tl"-s. "\'-J•f'l!"-n\, ,'!, £
0
JloJl--<Jlc 3>f~ £'1J~.,_") 

- 261 -



"1-'lt¾ o,aj3J-oj oj{j-~-"f "1'1! of1,%"/~~ 'll'oJ'lJ.Q_,l "1 i!J•f~cJ-. 

oJA.J-lll 311'11¾ Af¾~ "119%% .5'_,!I ~ .2'!1 5.1.75'4 'I!:~ ~;; .Q.,l 'i"J <f~.Q.Dj, 7jJ ~"I 

A~PJ-¾ ~~2.j ~ tll~~.£ ~tOl ..::1°6 5.l.763!J- .Y,oJ T"ci-3}S!l_0_PJ, -'r1JA~h'C o~{!-, ~~!fr 

'lltilo! til~ 95l~n•a '115'.(No 200)9\- AJ'fi!l oJ,J Af'lJoflAi {!A]~ 9-l!Alil.§ ~~•1"1, 

'llirOl'1!•1"1 9-;).Q.,t -tf~•loJ Af%•1~.Q.DJ, .:i.'!l 5.1.77~ -"-"'1<>11"1 Af%'i! 9-;)£0]9-. 

-'r~l.£1!!~ 1N~7d7:ll~i!!: 7]"r~¥l ll~{!--~SIIJ?}SJ _lil_C.!J.~.i!}-£-¥,El l\h¾X.9-}- S2 ¾~!ii 

~ 'f,} -91 'J¾ ,'-3!-0j Af.§-•f~.Q.Dj (.:2\'J 5.1.78 ~ 79), 9-%-"f .J:oj {r<,:A}'i! til z7] 9j- J-.z 

7] ;: 01 aj 'loJ "'7] iiJ: llj ~ 'lJ' o] ¼ l1, <f ,U :;>1 'i! 2 .z -\j ~ llj ;;! -'f O] DJ , .5'_ \I! oil A l¾'i! AJ9 ',/ 

~{! ~ !: lf. 5.1.80i!J. lfct. 

til.z'I : :;,,.. ~ A", cos(w", t ~¢,,,,)+As. cos(ws, t ~ ¢>s.) (II) 

"'(A,,, ~ A,,) cos(w .• , t ~ ¢,M,) 
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i 

'T1l f h) 

A] {!{!zj ( LIi) 

Coriolis :ll1 "r( / ) 

,j'i!of'1:'11"r( Ct) 

,H 'll 7<1 ~I <' <l 
(7JA\J"r~) 

~7]<'<! 

-~•x]7JJ.IIX-d 

(" 7<I '11 <'<!) 

62.5 m 

8).£ No. 200 ~ 4-1l~-a=.7-Hl 01¾ 
37.2618 sec (T.11200) 

f = 2 w sin~, w = 2ir I (24"60"60), ~ = 35 • N 
CJ= Q.IJ025 

of~-~'11'11:"1 5'.'ii!,;!'4 o]%-
~~ ~~-?.£ ( H:v) ~~~--'l}-9 o]¾ 
Al~ 'S"~~~ (Hw) :f:~.:f:.Jl--'l}-"r oJ-§
til!<o7] HN= 101.4cos(w,,•t-247.4°) 

Hw= 108.5 cos(wJt, •t-252.3°) 
<c.!<o7] HN= 25.3 cos(w.,, •t - 247.4 • ) 

Hw= 27.8 cos(w.,, •t-252.3° ) 

"'•• = 28.9841° / Hr 

; = u = v = 0.0 .£. 7-fl{!Al~t 

~/J7'llo11 -?~ ,..J~~ 0.2..£ 7'11-a < -;. n = o > 
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2) ~~;\]2}- 7.IJ{!-j:]2}-2-j lljJi! 

TAJi:J. 'rj:].£.';l9l ~:xl:aJ¾ Et~~¾ {l¾iS}7J ~8}-0:, t!-~"11 ~;.i;J2-j *-%- !';AJ~ "t'j:J 

51_c,t!oj] 9loM ~l~t!tl -&~!:;,..J¾ ll].ii!.o}~tj-. {!~l9l z~:: Mz, S2 2J ~~'T"Z 9\0\l 

2J- nodal angle ~o] A]-?!oJ] tcj-2-} tj-20~ 1~ty-~7-07t:~oj\ A}¾¥! 'r-$l2l- {!A\l"r-$lC tj-~ 

'r 'll~uJ. tcj-,~Fi {'!~~19-t Jil{!-~12-l ll]_llH~ "r.$1, *~AJ-~9l ~~~ ~-';}2-j llJ.ii!.7} .!ltj

~'1"10\'-f -ll:~'<! "'~'./'\"7} "114- "lo\, <>\7]Aj1", tl\:E7lo\l 12Al,]: "'"' -ll:~'<! %Jc~ a', 

-"loll II\4 'I'll •l,,.l:tlc+ . 

.:r'fl 5.1.80.g. 111} CloJJ,-'•i ~~.!el_ fl-4?~ A\{!-~%~~ U].Ji!.~ ~2...£~ -½'!~-¥! %4,::::'.. 

-'i-1,"J,'ol =<Al '-fEJ-,J:_Q_uJ, "-'ii <i!,J-1= 01cl~ -"J,'01 >l•I '-fEl-'-f-'I ?.t~c+- -i'l:~-'l{l 

c>lol;c £af-"iaf:C 'l/3'7f ~o\ 0ioil •I~ S:--'l-'l'il'i ',J'l/01 =<Al '-fEl-'d: 'l!'c! 5'.'i'!oil-"i 

1", ol<J~ S:--'l'IJ'liol :.1"1-"1-'I ,'c~ >fol'll,J- <!:~'it~ 'Et-0-%01 "1' 10m/s'!l£~ -!!co\ 'l!-'ll 

:e!~-t! -~~,,.J~.i!J- J.!ltl~Joj]+:, t.1).Ji!:~ P.t'-Q_ ~} 0 1 ~ li!_o].Jl 'llcl-. .::z.~4 ~eJ AJ{f-.g. t.l].ii!~ 

.3.7Jo!I '.iloJ ~4j:12J- ~\{!-~}7} 11]~;!1]1.-}-, 71\tl~\7} ~Jj\ tl1t!,,J'll.E..o!, 11~~12 llHf9l °J 

'1'% %~ :;!E....£ ~."1}~tj-. ~~-¥! ~~ C49l profiling A}RoflAiC o]aH! u};g~ ~~¾ 

~111 ~ 'r 'll,tj-(.:I~ 5.l.78). 

~ A}~ q1.,r,.J!ll~o!IA-J9l £17J .ft~::'.. 'r~:~:{!-"11~ all.£ No.206 oJIAi~ ~~-?£ -2-~oflA-j 

%· '=t±*A\ 44 1.4 knot, 1.8 kno~ Y-21- 'll.~E..Y., tll3:7lol] fr~¥! -&~.g. ~ 

30cm/sW.6knotl l£~2..uJ, 01* 1rl°~ CI-P.!}1°!1Ai9l 3:*9l 3:~"cf'r~ tl"~.!i!.'l!OE 

5.1.341, Nh S2-9l ~~-91 .3.7li:" ztzt 15.0 cm/s, 7.6 crn/s.£. ?lst ~~ 71½71 ~ (~ 67°) !.!.. 

oJjl 'll.2..o:J, 7-1~ 9J-~.Ad ~fi"~¾ ~ 'T" '.11.cf.. 

~• ¥1 15~ %'tl ~tll.ft~.g.. 3.17 cm.ls ~E..nj, Mi, S2 ¾.:t:.ol\ 9l~ £ltll-ft~.g.. 'Z2.7 

cm/s£ {l~~l-9l ':!f 70% ~£~ ~ ~ 'T" ~Cl-. .-.:J~~419l -ft~.g.. EM 1!Afofl 9l~ ~{!- it 

4f,O, i!Jtl1 •l 30cmls½ .1'.:,t.£.'-f, Rotor 'l!-~'11 RCM-7<>11 '1~ -lt"c,g, 5cmlsol~-" •M4- al 

"1'•f:l!c+. olaJ~ -lt"i'i >fol1= EM -l!!--'i'i 'il~ •H-91oilAi -ll-"c¾ '\'!:4~2..£"! •M'i AJ-qj4f 

£71 .le.~¥! ~2..£ '1!:'1-"1"1, ~1-,,-•l-'I r,t:.1 EM -l!!-"i Ci Af-ll-•l"l -lt"i¾ ":'ll~ 'il~ '11-11-
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- 99Z' -

·t,ii;~i,,,:c 2 (,<repunoq OU)l)[i,l?cl,, ~~il,ii,[r 'it 

-tn lki~R: ~lv1'R& loiRR- ~~~ loW'-R>lw ,Thlo !lo-1.v-£- ~lv.fbli: ·ti~di&ir.,.x 1~""7 r;.>~ 

"'"' ¾~i/,ll,[,c loi"lY./lc l<>l•lt l<{s,t,[lo ::;~., '°"'* ,!,I\> '[<jb 201',¾ f1,jy it 

f.rfZ ~llo **~lw loi:f11-lv ~-1.v (t 

"{:li!f'iin: ·20~ ~ 

-tc, hdifv-th lo\-£ -1.drr~ l°w\R- twl:o \lo~% ~-li: 2~ ~\o 'FJ.o'R>t3"R--lk 201*- ~1!. lo 

\-:l ~{Hl;:'.Rl:Y=E (or'½ l)(~df,;, tv.£- ~(vR,[ [o{! -t?;tn ~R ~v11<>a,r ~[o ·t:ilfit:1-b ~# 

-1.~~ tv~ Wff1 ll<>[L~Y ¾98TS. ~r p].U-,.1:t+. ¾{Hr.ii: tv~ ~ill 11<>\L~[{l ~£'8T£ R,,r 

-~a ~o~ -'(-"-j ~L~).llO =,.W ..La;, '·•=-~~• ,,~ [(o[ ..LL~ -'<.ll~ 1...1.v. l"'O"°l-' =; a ~--IY.WY. 21i- --.10 -,,- ~to [ff~ O1-1,1.-ep!" (P'-[l-' L-,c ~Y-r' •• ;c,-Z: 

·pn; ~ ¾ ¾~tc,[a -b-Ka ~~% lo?-k l"r!lllo h.g. ~ 

[v-R,f} '"Jfti rt,n ~~* ros;w.:io1 to ~vtlo2~ ~i'o ¾!U:i~~ ~t2~.& ~r~- -6"~JJ, t,;;~~ 

·?- [-2~-f.,- Thli,[Y. fv-i!".!:- lo[i,\w.f'vl{:l ·pn; ~ ii.fo-{l! ¾.f'v=t0o ~(it Rit£-{Z.£-·{y to":1* !w-& 

... i,t ~ l ·0-r,:L-::70 'fn(or8TS '£8T£ P.!r ~~-M-~t=i·¾ .f'd~ ~lP liolc~Y ?Olti-1°µ ~ii 

·tito z,g·p;; 'I8TS R!r h.tz lo~ W,{"3.f. r-t-lZlv £ =EE '~{}Iv£ ~rr) ¾ 

'¥.loL 1°de !"5-M-~-Fi·-M-=E% ~[ti ltolL~l{l rolt:ifv l-Hv.¥- ~lvihf} 1-3-k?t.r~ "f{-[li ~li?lo 

"l>ltl~~j,\'5 -ta-In lio-&-1\- '½* ~J;rl)c lok>ek,a,£ fl&lo Jtj;rl)c 1}[i, 

'!nO~~\-:lUr ¾=ii~ !"5R=E lL¥ l:o-1.~-£ ~~ll"t (R(~ !"5[L-:ktv~ l ~:3.·a'illv -ti[YR[t,,'. 

·t,itl• ~ 

{}:·i!!""lR ~-\dl r ·~olt-1.~«9""7 P=>{~""' \b'"ij"\1: ~r2.~ -~~W&\-:t: \o-t{Y-R:- ~\v\b~ \1!~ 

~ ~ 20.fv[{l ¾~I~ 1-5114-&-~ TT:>h¾ ~(y-fb~ 1-5-lti- t-2~.fr -JRtltl~~ ~ln Uo·M~ 

fl!~ Ritt %¾~!IS tolri-&-lrt¥ (£ 

·tJs-g1v 1!:ti-ro c:1~Rdti 1~ff!l \:£-i!!°IR ¾t...:-&-B- ro 

to~ lo ~t,rlz lolOl~~ -A-FL it~~ ¾~~fy ~-tro~ [oli,l!i lo 'f.OFo i!"(oR ¾lo-I.~ 

lo.Uta ~l¥a?Fv ~{i!~ lo~X(¥~ -«1~1!" ¾i?:;f¾ is 'l!""J (o~-lotn ~lEf<' ~v[lo.f'v{o 

·t,j½B,j,\ 2'oe° l>rv-i,, jL(ol• 'ii-ti -teln Joi~{\-



tl-'I -l!f'-gJ "9-JH,- ,,MJ-gJ l'!:<f~ ,Jzt'il -"-'1L ~J-'l-'l!>li *41.?. til-"''i 3l'J %·'I-"' 

*--'lo!£ *410] ¼-"I- 5cmfso]>Ji£ ;,jgj 'li>il.<lo\ ~_()_oj(CJ.;;15.1.82, 5.1.83), .'E~ ~ t/-Af 

o)1JA)~ "r' 9£o1Ai ~cJ£joj V,.Q..tij, {'J~AJ1! "Jf.!l.£ >-Jtg"-B'j ~7) '4~<:>l -ft-~~ ~ff.1:.g._ 

7-l 9l ii¾ ~ .Q.. .£. "} 7J tf -'r V. q-. 

.::i.i/l 5.1.874 5.1.88~ 11~,Al-!! tl---'ff'-gJ tilx7lofl til~ 3j7J '11-·'lx-!i-£ t/-Af-l!-"1- ,i 

~ ~t01 ~ .Ji!.o]A] ?6.:iI '.Ut:l-. ±3::7]011 ell~ 3,J 7J ~-'9'~.fi-i:" ::Z.~ 5.1.89, 5.l.9QJ:4 ~..Q..o:j, 

±x7]o\J5'. 1J'1)AJ-!!<>I gj~ 'lj'lffc 7Jgj ~ofJ;!7] o\'11<1-. 

~I'! 1J'1!Al-!! t/-Af~gJ tilx7l"l- ±x7lofl til~ ~•,¾~ zrzr .:,.;;l 5.1.91, 5.1.9"2"1- 'I! 

_<l_o\, 0]',ro\JAj -!!lll~ •f"!-'l!o] t/-Af-,!:~gj *41~J l'!:<f~ ;,Jgj \!!¾ ',!_()_£ L}E}~tcl-. 

{i!.. A}~~ ~'?!A]~ -NA}oJI 91oll ~-".!I~ -¥-%&.A}(SS)'E ~7J- ~ ~-¥-~~ ~{t~ 7]Tii-

7}Aj~ Ol'fl •.Dl-{±£11..f, ¾l:-t11•1t}-AJ "lf~ A,J:§°}~}~ ll!-%~ ~-& 5!E_.£ Jlr1r!-£loj li!.-E11 -i-~~ 

"I-~"-'~~ Af%•lo\ -1'-*£-'l >J-~gj 7J~'J'¾ 'i''li •l'.lltcl-. 

ac + a(uc) + ~ + a(wc) 
a, ax Jy az 
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-hszs; 

cJ-_ 

a(Hc) + a(Huc) + a(H,'C) 
a, ax ay 

(14) 

~'<I- (sink) - -W 511 cLI: (15) 

!11.Q.oj, cg] 'c"-911= [mg/I) o)oj, W50.g. [mm/s) o)cJ-. 

1&-il-~ ~-~-6H1tl'?.! ADI ~.£.£ l.!1{±£1~.Q..u:j 'Al{± ~1tl.g. Leendertse 0975l~- %.TI t!-'xlt:l-. 

oJ~1v!, ~{!-~{- o]-§-~ ¥--fl-£.Aj- ~ofl ~-8-~ ¥--fr~~ "l-{!- 5:.i;J!.g. .:J.~ 5.1.9.'1.i!J- ~.g. 

~J-91 -¥-*%~ ~,._J~oJI i:5ll's"3H:;- °J¾ ~~-a}~ 12~~ 'r7loll tll31l '?~17-11{!- .S}~t:i-. ~JAJ 

~i:' ~.i!J-'C ~l 11~,._...:J 9°7loJl all's".SI--E- ~~£~, oJ •1!- 1:1Jl~.g. *% 1:1J"11~~-E- ~2-l 
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~X:~.¥.E OJ m'.!/s .!i!.tj- -il"8 ~ ~~¾ j;}-Aj~c}. ~ A}-~91 T tJl_.._J 3JJ~2l *~~ 

~T~ 1:1}-~J- 7Jo] iil4- oj~"B}-~7] aJl~oJl Ax,A;r2l ~~ ~itl~.Q..s'.. 'i1~oll2loJI ~cl Mo] 

2) ¥-¾ £-A}(SS) .:Al1!-2l 7-ll{fS:{:] 

~ oll2l2l A~~.g. {)§.~ ~£.£. =;z-,<J£1~ ~~ ~ A}-~oJl 91~ -¥-*~~ i-g.A,J.g. 7]_;f:~ 

't(3,765 m3)'1 "ii '/'-" '1l:AJ !1- X~--" '}'!I !1- "r ~ 9-. Af'l! ,i] '1~ •l •HH: grab ¾111! % 

,,+$-<5}-0:j fi:'~<5}-oj 2,213 m3
~ £.~.1N%.Q...£. 7J&."trA}-~ ? 11!~ afl1i 0 loJ, ~"J-t! 311~£-t= 

ufc<].;!Q..5' s'?c'fr~ ,i]>!o]q. 

7]± jtJIA] -1'-*%~"1 ~AJ',ja '}'!I~ <1-%'4 'l!-<1-. ¾'ll'i/'AfA] 7.7 m1 grab ¾'ll.;!% 

01¾~ 7a4- ~A_§ ~ia.!11~ 9~90 kg/m3.£~. ~IT-3:\..Q...£ 50 kg/m30l ~A.§~tj-.TI.. 7}-~<5}-';a_..Q.. 

ol, i'-A}.£ ~~ .ii"!.~ %~ A.~¾ ~7}-.£ 50%2}.TI.. 7}-~<5}-~ 50.0 * 1.5 = 75 kg/m301 1&AJ 

~q.. i5Pf-9l ~1! ofl~'1t~ 52.58 m3/day {= 10 hr).£ AJ:U-rt 1HA,FJ:-€:- 5.258 m3/hr0loJ, ¾ 

~Al 2J t 75 kg/m:i x 5.258 m3/hr = 394.35 kg/hr£ /4-~AJ{r~ ~ 400 kg;br£ -}1j!t;!tj-. ·'t.· 

1!¥-~91 £~~H%.g.. 2,213 m3SI 0J:¾ ~ 3~oJI ~~ 3!~ ofl-1Jo]P{, o]£ ~~ ~A.Jiff~ 

i?1loJ\ u]3'1 F,!--A]~ "r ~~ ~..Q...£ aj]"c,1-£}0l o]~ ..il.~~}-A] ~~q.-

f·fr*~ ~H± 71]1!-oJ\A-j~ ~A}-£ ~<5}-oj ~,t,H1 -¥-%%i'!_o] oJ 3Q~SI SS 'fr-£ ",}7}-ol] 

~oJ-1.-J- 7JetJ11- "r iH:7}-oJI tjj'i!- 7]°'1 ~£ 1H1a.2...£ ~7}--.s~~t:J-. 

~ -¥-fr~AHSS) it{}- "r~l1l'l!:: 12£~ T7loJJ tjjo}-0:j 6,1-.s}-~.Q..u], ¥-% ~~ ~A.§2J'1l 

A]{!"! \'!-'I"= •1-t"il 10 A]{!,>J "!'ll"il "ltll ~'J-"i"i, o]-f 14 Aj{!,". ~'J'lAI u::: z<l 

.2..£ a}-~.2..oj, ~~SI 7'lJ1!-.g.. M2 ~~ T7]£ *%~ .TI..1)a}-'.t{E..E..£ oJ T7loJl ~<5}-o.J -¥

%.>a.'1"1 ~<J¾ ]laj'}:lit:f. 

3) 'irAt'F ~*.£A}- ~{!-91 oj]~ ~4 

~~,,.!~ "tfA}-¾ ~'\J!il -¥-*~~~ :Q"l-{!-1l:J~~ 7}-'E"~l ~5:. 7H'a.2..£ lll1!-~.2..£,!,!J .:1. 

'l! 11"11 '11 ;a 7.l .>a.•l:ll~ "i, ''H} •J'<l"il ell v!: >Ht Jt"f "= "1,: ,". 'fr"J ¾'ll'li it ~I •I"= ',! "--" 
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~ 'r ~~E.£ ~;J ]!.aj~ 'llc'J,r% <!±AJ,j ,O-l!•l'.l!cf. oj7JAi'° i\'AloJI -i~ '1-il-~'<! 

g} 4'--~r.:jA] :§:f,{} ~.lil9t ql~.Q..£ .2..~ ttJ-;i;]Ilf(Silt protector)¼ 1!~1-&tO:j ¥-%~~~% {I-± 

Aj s'] 7.l-'1- ~ 7,J "'-•l'.l! cf. 

71) .!/-;l-sS_Al9j '/-til"fAj ,t-l, 7./af 

~~~ 1'1}-~ ~ 01 .§f-{!-7-fl-'r Ax,AySI ~.Q...£. 0.1 m3/s~ A}-§-t;}o:j ztzt ±.'.f:.7]9-} t:HZ 

7]£. 1 .. frOi 11.~:.~ 'T"71"5-~SI -¥-*£Al- ~{!-~J?l ~ ~{}E>l-519-. 

.:::Z.~ 5.1.94-'4 5.1.951=' .:g-A}-..£ ~811 11~~ ~7]%-~ .:}7}-t!_ 7}-~~£ ~~~ i...}E}i..1J:il 9.l.Q.. 

cl, or~.g. -¥-*£Al-SI -{!-~.$17}- .A.J-tjj~.Q....£ e ;(i.'.f:.A]Sj .;y.5:.;,;J-o]c:}. o]~ .::1'4¾ _li!ft!, 7] 

&~~oj] SI~ -¥-%%~.g. ~~-tl- ~~..£ tl].iil.~ j!._~ .. ,fl ll]Alol, .::i ~£~~{= 1-10 mg/1 

£ '-}E},tcf. 

'-t) >l <l-til "' ;. '1-il-.£ Af >t-l! 7.1 ,f 

¥-f~A}Sj '§-~, ~ii! ~~ojj),-j ~~~~ £.A}-'ij.::<}-Sj JI-{!-~ 1Y°.::<]~7] ~8}0:j .:::Z.~ 

5.1.96, 97,f 'll: 0 1 i/Al'J ?l'loJI .2."r "J"l"tlSilt protector)¾ -\!"I ~"J~ ~l-'1°11:f . 

.2.Ef~;,;]ri---fSj 1!~11"E!loJJ J.l~Ai~ -'riS}.6]:i!J- AH:PJ 01 J.l.Q..ol(.:Z.i=) 5.1.98), -'r3"t-612l 7J 

~i=' ?1Jol ~.g. 8Jl~oQA-\ .5l!Tt! ¥-'2-oj]J,,jSj .£.A}'ij;,;} JI-{!-% tg,::t]i5}i='t-l] li..i!f-~o]t:J-. \l!Tt! 

A}-'i:}6j.g. 311.Ai }f"2-0JJ)•-\SI £.A}~;i;}- :Q;l-{!- .Y.AloJI ci4- li.:i!}~ojtj-_ 

~ A}~9.l .:g-1.p:J- 'T"~ 811~91 -'r1l 01 2 ~ 3m..£ uff-¥-- ~71 U!l~ofl -'r"8},61Sj 11~1~~ 

££ '11\'l'l-"1 OIi,] .!/-i:'-o!I >!"lAJ .!/-%5'_Af9j 't-l!~ 'l/>l~ "r ~Jil £1"1, 0 1"1~ 1!5tJ 'l/ 

'll¾ ;<JYtll"i~-"-"i >M"i•l'.l!i:f. 

"riS}~ .2..~ ~Al~.g. 1f--lt£,l}- ~,l..!iJ:l:91 50% 0 ].-'•J-½ ~{}~ -? ~tj-.TI. ~~~ ~~of. 

;t '1-il-.s'.Af9j >t-l! ~1~1! ~ oJl-'l'° .2. "l-'ll"l stsJ ;<j i:l- .lt %¾ 50%£ 71'1! •1"1 tf-l! 11c Y-ll

,0-l!'f'.l! cf. .1 ;,J 5.1.99'1- CJ. ;,J 5.1.1~ zj-zj- ±3'c7] 9j- til 3',7j oJ1 ti! •1"1, .2. "OJ- •J o<j st% -\! 

5lj 'I, ~ -l/-AI .s'. '1! Oil 71¾1'! 's' 5'. 11c 3'. :i '-}E}>-!J "l, 'i-'1 2J Aj 9j 7.l-¥-o!J "l '1- 'll:0 1 .!/-% ."'-Al9J 

>t-l!'!1~71 AJ-til'l.2..s'. ~ ;<JzAJ sJ '6'£-ll¼ >+"<>-11'.licf. 
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oJ'l!-'1 oj~:;:!JJH!' .!/-tlJ>lfAJSJ :;:!Jif-"1- •Jjj!'l ~ all, -'/--ff-.!,_AfgJ 'tf.£.91- 11-tl '!1~1= •l 

jjl>j 1to] ~±.5']~E.uj, it>!-ofl '1t!- SS 'tf£.SJ 7f¾c>J1= 1-3 mg/I 'l!£.ii!. '!1--!t'l!'-llofl t!

~~¼ !1..olJI '.Ut:l-. 

l) 9"].5'-\1"1 'i'--':l 

-'/--ll-i-'l!~ 117.J-·'1-'/-'l!- %SJ 7]','-;:: >1'1~'1! ;>JgJ !!~-':l ~'!!ii!. ~it~ 9 ~E.'-l, ~ 

-.J->j -fr± .ll. 'i'-'l!'(COD).g, -'§-':l • 11-'1 SJ 7]','-¾ 7f 0<] 7J uj ¾off !! ~-';l ~'!!ii!. ~ ij-Sf 7] "1 il1 

ft 'II 0 1 ~ t:l-. ~"1 COD1= 'I!±· '1! %'4 'l}.g, ztzt SJ 'll OJ''ll '1;-'!'4'l! '4 'l!-:>:-'!%¾ tr E.ii!. 

"I CODSJ AJAJ-¾'11= cj~ cj *'!rt!- 'i'-.'fc!:i 7f0<];,fl '<!t:l-. 

~ Af'ljoJ)Aj1= COD:: l]7J-,,j-'/-AJ-o] ~1= !!~'\I i-'!!ii!. ~ir~~E.uj, o]1'c COD"l -'§ 

-':l·11->l ;;,f'lJoj ¾Jl.sf;<] ?,-7] all¾o] oft.Jal- oJ:S 7]','-71 '-1.!/-'-l -l!l-'!rs\"1 o]l,¾ 'l!'ISJ 

9c>] .5'-'\l•Hk 9 ~ 7J all¾ 0 ]t:l-. COD¼ !!~AJ i-'l!ii!. 7f'l! Sf~E. 0 5', CODSJ 'ltl oli~Aj 

<>I£ 'l!"i 7]-½t!- -'/-%~'!!SJ >J-'/-91- 'a''l!t!- 9c>].5'-,l",l 'lt'll¾ Af¾Sf~t:l-- oj7]Aj -'/--ii-.!<. 

AfSJ 7,j-'/-~ ,t;aJ 1j7J-.Jt.Jif("] J5)1'c .31.ilj'f;<j ?,-~t:J-. 

2) 'lJ"rA]1! o]%A]gj .2.'ll~'!! Jl-tl all~ 

1!"1 'li"r']1!o] ~'l/-5']'1! >Joj7j;<joj) ajqJ 60'l/gj 'l!'i'- '1)~oj 'l/-',e~ 9 ~E.uj oj;,. 

'l!t!- •J~*SJ >fl.ii 11\l½";l'.g, 'l!'l! ~E.5', 0 ],e g sl·11'l!'llE.ii!. Pl "laJ'f ::u,1 5.2-2 

SJ 'lJ "rA] 1! -'/-"°"' 'il"½'i! oj) 'l! oj t:J-. 

"lcl"1"] It~ 11\l½9SJ COD 'If£~ 200mg,1.ss 'ol-»11 Sf-j<-oJI "11½"11= -'/-Sf";l'.g, 20 

m3/day x 200 mg/I = 4.0 kg/day0 ]Dl, *"lcl'!l-SJ •ff½9'!! 7]¾'1! 30 mg/Iii'. 11\l½9• "I 

cl~ 7/l-'I- COD -'/-%11= 0.6 kg/dayii!. 0 1 >;'7f"l 7/l-'l-ot <11%1"1 9"]1!,JSf~t:l-. 

7f) .!/-c>J aJ 'il"l,-Aj SJ .2. 'll i--l:! (COD) :11-tl all~ :;! ;;,f 

'J'1!7]"] ~'ll-'f 0 ]%AJ 'l!'l! ajtl] 4kggJ COD -'/-Slff 7f'l!Sf"1 *"!cl A]1!¾ 11"1 
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- uz-

·t:,.~--e- ~lo.!: ~J..tz :Slk>~Ol-}.~ ~lo lk> 

-fr{y·~.fv lot,r¾fv[ufolw t,r~fo~,i,UR. {9.~ ·t:,.B;-~1f {L[v{2 [rfR~O R>W'~[Y {2{D lk>[o 

'(.-1[31:f{v ?-OJ}: ~tfY [o{}:[v -i}fJ_ lk>WW [o[o l!o"a-lln ivtt;:llir {o.fa-J;j-{'-,,: i:'l[-5~{-o [0~""7 

.foll!o! ~~ loi~lb 2~[v {3.[:o &16 ~:6 ~½t21rr t,E{v !iil-o .fo-tfl 't,i~lnla ¾f.9.1:h [o\l'f 

{Y C f..-½Hn -4-\~{.o-fv lo* WR [r[L~¼ =!:5 fv-{ft iv3%.\- ~{D l!o~jl: [r[t.!1"1~ OT 

·t:it½-giv 20~ ~ ~ lo~ ¾&l:h ~la liof2'-::!:,~~ '[:n 

[o!•lo J/l'W ,.01xz ~l•%1L 3-!I_ 00'.l lokliol\1jl,-l,-fx ~l~..-1< loi:t?i¥ 1<l "-blsllc¼ 

-2-08)! 9'0 ~~ ~f,d$-k GOJ '-½~ -ii-M--fR -¼t-2~ i~l &~ ~~i~fffv lolYIL~f. 6 

·t:,.'(6 39 -f.2ltl~ ~i~~r~9 lo{}:.fo ltn {i{b{z ¾f!\k &- to 

I,'. io&%,!,i1> [ol\,i/,-l,--&- 'lttl\,{3t, ~[1'%1L 00'.l lo V,,w ,.OJxJ 11:tl, :::I~-½!< lH!-f" 

lc!~k ~lo ·t:,.1½&:{! 20S)!t, ft.lb ~:fH~-k(GOJ) ~¾~O rr-["2r '~(£ fc>~ ,=J-f2¾Hn 

to~i~~fy lcoi~f-kit 20tf ii~-&- loi¼J6 tofh09 ltlffl' ~~ ~¾-t! ~R lo[r[LHi~ 8 

"-bl,.t'>l/< 20['£ ;~ loft [o,f>ll, ~l•ln l~il,,!,,!,[lo ~l•%1L 3-'. locillc #f?[o "-b~ 

~ [llE 2 v&u £~1 33~%-k Er-ii:l-~ 2ll'ti6:~-& ~l½lhtHt lofra%--k '·b-& ~[~{¥ 

~(JOl.Jalrud-1J!S){a[Y{k {aO lo~~ lti~lr.fk ~-R--ll lo{v3¾-k ~[3fvffl -£{v¾ ·l 

·pj½~llo 20~ f!;:~-{L {L:S~ {Y3-l}½ [o\j1ml 

01 ~I lio2,!, .,L[l, j;rjl,-l,--{>- [loja 2[0 -½I, lo[Yr,,[¥-i, "-bi,.ilc,} 20"~ OOI' {o f,U 

[vft~ ~&fv-iit lo(SSHv3% ~fv~ ~Ylk>!k't,r ~~ it. ~~¥IL lo&-& {v¾S:½ ·g 
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y 

0 

.:i ;,I 5.1. 73 -? ~I R. \! at JPI 

J•3/2 

j•I 

J•l/2 

J 
J-1/2 

J-1 

J-3/2 

0 I 0 I 0 I 0 

+ + + 
0 I 0 I 0 I 0 

+ + + 
0 I 0 I 0 I 0 

+ + + 
0 I 0 I 0 0 

l-312 1-112 i•l/2 1•3/Z 

X 

i -J I it 1 

• ,Jc/r[.( s ). !llJll:( C ). /l!!ll:( c ) 

o ,Jell[( h ) 

11[!1;( u ) 

I lfillK( V ) 
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itJl:IH'f. 
11,;.$:'lffaf. 
:lli:JY.~{'f ~ 
jftt-J-~ i\11 :l!t 
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• . . . . . LENGTH SCALE . . . . . 0 SOD CMJ . . . . . GRID SYSTEM . . . . OPEN BDUNOAAl . • ' . . . 

!di 
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LENGTH SCALE 

0 500 [MJ 

BATHYMETRY 

INTERVAL : 5 M 
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0 0 = 

0 
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C) 

"' "' -Ca 

" n n " if) if) " ~· 
'-. '-. u ,_ 
::;:: ::;:: Q) \if 

u u u +' oi" 
u Q) u "' " :, ~ 

,ii];-

D L D :, "" (Y) Q) (Y) u 'F 
(J) ~ Ki 

ti t~ ~ 
en 
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'\\\\\\\ 

'\\\\\ 
'\\\\II 

' \ \ I I l 
I I I I I I I 
I I I I I I I 
' I I I I I I 
' I I I I I I 
''11/11 
ii///// 
1 11//11 
l////11 
l///111 

I l I I 
I j I I 
I l I I 
j I I I 

I I I ' 
I I ' 
I I ' 
I I ' 
I I 
I I 
I I 

I''-~~ 
I ' 

1 1///1111 1 

1//////11' 
///////1 

1 //////I 
'/////// 
1////// 
l. I I I I I 

'---' I I I I I 
I I j I j I 

. __ I I / / : 

. --j f I I 1 

# ... ,,,,..///1' 
I//// ,'-~-
/ I I I I 

--✓l;77i 
= : :::~J'. i 1 
- -,/~/,z ! I 
- .. ,,,///I 
--- ✓ ///1 

---✓✓// 
LENGTH SCALE 

- ,' I I I 
,I I I I 0 500 CMJ 

• 
' ' 25.0 CCM/SJ 

- 50.0 CCM/SJ 
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\ \ I I I I I l 
-. , \ \ \ I I I I r , 

\ \ \ I I I t r r 
I I I I I I I I 1 
I ! t I , I t I ' 

, I I I I I I I r , 
' I I I I I I I I 
,1111111, 
,1111111, 
,1111111, 
,,111111, 
,111111,, 
, I I I t I I ! I --, 

,11111111 
_ I I I I I I t r 
,,,1111,, 
,1////1, 
1///11, 
11111, 
I I I I I , ,1111,, __ 

~-~,,II 11 I 
, I I I I , 

__ d,!///1 
---/l/11 
,,.,,,,.,,.//11, 
11///,,, 

I !If 
; 1.1/. t : .,....,....,....., 

-1.11, . 
- - ::. ;::;:::'/1, r ,c __ ///rt 
_,/////, 
_.,,.,,,,,//! 
_,-,.1'//t _,.,.,.,, 
- I' I / , 

LENGTH SCALE 

0 500 [MJ 

25,0 [CM/SJ 
~ 50.0 [CM/SJ 

~1.,g G.1.82 ~:f7/9J £17J ,,_t.:?:.ff(~'J-J 
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' I I 
I I 

, 
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, 
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LENGTH SCALE 

0 500 [MJ 

25 0 
---- 50 0 
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LENGTH SCALE 

0 500 [MJ 

25 0 
--- 50 0 
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' ' ' ' ' 

' ' 
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' 
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I 

---, , 

' 
' 

, 
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' 
' ' ' 
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, 
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LENGTH SCALE 

0 500 

2. 5 
- 5.0 

[MJ 

[CM/SJ 
[CM/SJ 
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LENGTH SCALE 

0 500 CMJ 

2.5 CCM/SJ 
-- 5.0 CCH/SJ 
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' ' ' \ \ \ \ I 
\\\\\\1 
\\\\\II 

I I I I I 
I I I I I I 

' I I I I I I 
' I I I I I I 

I I I I I I 
'11//11 
1 11//11 
l////11 
////// 
I I I I I I 

I I I I 
I I I I 

I I I I 
j I I I 

I I ' I 

I I ' 
I I ' 
I I ' 
I I 
I I 
I I 
I 
I 

1////11111 
1////111'' 

"l/////11 
1 //////1 
1//////1 
1/////1 
I j / / / /17-__ 

'--,
1 I I / / I 
\ I I ' I I 

~~~11111 
---✓,///1 
. --l' / I I ' 
.,,,,.,,,..///1' 
I//// ,'-~-'---, 
I I I I I 

" I I .,__,____,_,__, 
fl, I 

--,,,;;7fi : : :::::,;';; i 1 
- - ~ /~ f, ! I 
--,,..✓/~/ 
- .,, / I I I l 

---✓✓// 
- / / I I , , , 

, , 
, 

LENGTH SCALE 

0 500 [MJ 

25,0 [CM/SJ 
---- so.a CCM/SJ 

-=-it 5.1.87 1l9tAJ1J -8",'-},l- qj?,:7jQj j,J7J- *J-?.--lt 
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,,,\\\ I I/fl 
, \ \ \ I I I I I 1 

\ \ I \ I I I I I I 

I I I l I I I , I 
1 I I I f f I I I , 
I I I f I I I I I ' 
,1111111,, 
,11tttt1, 
, I I f f f I I , 
,1111111, 
,1111111, 
,1111111 ,,,,,,,,, 

1/lllflt1 
_ I I I I I I I , 
,,1////11 
,1/l/11, 
1/////11 
rtf//11 

I I I I I 
• \ I I , , ,,,..,_ __ _ 

'---tffft 
I I I I I ' __ ,d/l//1, 

,, --//I! I 
,,,,,,,,,//11 
1////,., 

J ! I I L...,....,..-.,: 

1,'t(c'!.1 , -1,t I ' 

- - :. :;,;;, I, ,i 
_ - ✓//1 I 
_,/////, 
_ ,,, ,,, ,,, I I I 
_,//// 
_ / I / I I 

_ I I I 

, , 

LENGTH SCALE 

0 500 CMJ 

25.0 CCM/SJ 
-- 50.0 [CM/SJ 

J.iyl 5.1.88 ~'?!-"-111 tf"~-t rfl5: 7)!!l ij 7J, "'f.Z# 
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LENGTH SCALE 

0 500 [MJ 

25 0 
- 50 0 
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::i \'] 5.1.90 
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' 

LENGTH SCALE 

0 

-
500 

25.0 
50.0 

CMJ 

CCM/SJ 
[CM/SJ 
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LENGTH SCALE 

0 500 

2. S 
-+- 5.0 

[MJ 

[CM/SJ 
[CM/SJ 

:.,,;j 5.1.91 
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LENGTH SCALE 

0 SOD [HJ 

2,5 [CH/SJ 
---- S.0 (CH/SJ 

_[~ 5.l.9'2. ~~~AP·J ·};-A~-f 2:{:.7\~ :f:.A~ {}7..Ht'\'5J-ft-) 
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,tti: 111ii'F. 
~,$:Jfi"f. 
!itJl!ill!{'F~ 
~ lM' :\.1 ~ ::!If 

NO 

YES 

~j'.ill'/i'glj / 
1mtil·/l!O,)~U Iii!<! 
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Ax E. Ay : 
0. l [M'/SJ 

SS UNJT : [mg/lJ 

- C. I. l 

---C.J. 10 

LENGTH SCALE 

0 250 [HJ 

0 
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Floater 
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wire Rope 1
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' \ 
\ 
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I \ 

/ 

/ wire r \ Main 

Floater 

( 

/ Rope 7 'L Anchor 
~-~:!,,,-, --~\_-~A--o...-o -.,..... .. ...-----''--s"--C---~ 

Sub Anchor ~-,Lfi'f(IJt) 

(bl § ll: l't 

:, ,J 5.1.98 .'1. <I 'lt "I "1-lSilt protector) "1 -l! >I '!I '11 
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Ax & Ry : 

0.1 U,1
1
/SJ 

SS UNIT : Cmg/lJ 

- C. I. 

---C.I. 10 

LENGTH SCALE 

0 250 [M] 

0 
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Ax & Ay : 

0.1 CM
2

/SJ 

55 UNIT : Cmg/lJ 

- C.l. 
---C.I. lO 

LENGTH SCALE 

0 250 [M] 

. 
0 
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R>< & Ay : 
O.ICM

1
/SJ 

COO UNIT : 
10-J [mg/I] 

- C. I. 
---C.!. iO 

LENGTH SCALE 

0 250 [HJ 
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R)( & Ry : 

0.1 [M'/SJ 

, 
0 

COD UNIT : 
l O - 3 Cmg/lJ 

- C. I. 
---C.I. I 0 

.... 
LENGTH SCALE 

0 250 [HJ 
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Ax & Ay : 
0.J CM

1

/SJ 

COD UNIT : 
10· 3 [mg/J] 

- C. I. 
---C.I. 10 

LENGTH SCALE 

0 250 CMJ 

) 
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Rx ~ Ry : 

0.1 .:M'/5] 

COO UNJT : 

10-3 Cmg/JJ 

- C.J. 
---C.l. 10 

LENGTH SCRL( 

0 250 [HJ 

-

V 

- 305 -



71'1\ic.91 !i'."l¼'!! >a'll¾ "-~•I"\ .,._'!l, *'ll"l 368.0km2 ~ 'll0\7\ 1\,S- W;:>_ 73.5% 

~ i}Ali5}.I!. iL~~ ~. ~ . .£.~. tlJA19l ~_c;>_.?._ -=r--1:it1l~~ .!i!_O]}l '.lli::.J-. ~~~ if<5"}~ 

18.9 '-6::; >\ "l ~ cJ-. 'S-"i-\'l $J '1J ,¥-;co 'll o\7\ 67.2%£ 7-1 >ll ii' $J 'll 0\•l %"il •! •I"\ "1 >ii '-l 

!Sf'-!11. <!'it% ~•l\'l, 25.2%:S >l"l•I"\ 7-l>llic.91 ~'il-•l¾"il •1"1-"l i>-:C •1%~ 'll•I-" 

~Lflll 5.2Jl. 

7j >ii ,2- 'll -1if '1l. 

\'!cai(m2
) '1-'S •](•) \'!"l(m•) '1-'S "](.) 

<I 24,641,211.0 6. 70 2,487,206 9.95 
'it 45,002,696.7 12.23 3,817,934 15. 27 

2\ ? ~ 31,878.0 0.01 21,243 0.08 
-'f'li-8-"i 102,390.0 0.03 - 0.00 
ol o) 270,636,802.2 73.54 16,800,164 67. 19 p 

"' 'l! 109,864.0 0.03 - 0.00 p 

tj ><1 6,245,500.2 I. 70 492,237 I. 97 
~'l/%><1 1,300,983.0 0.35 - 0.00 
~2%><1 551,290.9 0.15 45,691 0.18 
.'r. £ 8,497,fl7.8 2.31 609,864 2.44 
~\ ~ 2,413,641.1 0.66 59,649 0.24 
>l •J 202,808.5 0.06 6,034 0.02 
'I- 7-j 3,569,122.2 1.00 429,744 I. 72 

* "1 2,351,053.0 0.64 27,583 0.11 
1'.£%><1 101,290.0 0.03 - 0.00 
~ ~ 39,596.8 0. 01 - 0.00 
¾2%><1 59,173.0 0.02 4,193 0.02 
A\ "I ><1 33,117.0 0.01 4,268 0.02 
Ji>. "1 1,172,396.0 0.32 160,639 0.64 
11 ¾ ><1 919,065.0 0,25 35,737 0.14 

7'I 368,001,296.5 100.00 25,002,186 100.00 
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·µ~ rri•R-~ c Ila~ !Yldv :C:Wl>c'o: [o-t¼l,,•-.1- ·,..J ·11,& ii. 

k~d~ :~fb ·-!,, * 1Yllo[v:5~ '1Yl<>lt e:-{g~{ft :5~-&, ~-l~ 2-o·t?,~. -;}~·::q.,, t,r~tv-'g 

#:h ·prt, c.·-t~nt'r lo-~t?-fv{~l--0 ;'. W:~~ '-&,~F '{Ho ''L~ ·11-:1~"f&-h: {1ll1.&-8-lo[ra 

~~fv -~-o-f}-$- ~~~ lo ·p~ffi-~ lo~{ft lo/af-ift~ {l!"f,tlL.g-& lo% .f:1-::<,f!, 'Fv~({:1 

-~ln1"l ~~llo~"R '~R ~lr{L[y f½Biit l!o~~2:'i ~i' 20~.ftt%~· 1vllot?b'~} ldil 

·tip; -q ~-~~ 2tilQ[Y [LE ·2·0,&& li"tii 

{[~3 'lln ~ 20ifv¾ [o:5-8-lo[Y°a ~[Y:5 -td.i~fy qW{"!'.1!1: {L:\~ ~lsP-lii 2[,:'n 

K-¾ 15•:5.ftt [Y En8I01 ~ ts~ t6 20 &.flt n -=e.-r"L" 1Y [lo~ I-!r "-b rt, "i!: lo 7i §rv4 -~ TT> 1_r {g7t· 

-~· ½II" [olfl~ ~~ ~Jlo¾i!f({:1 [o[tt~(r 'ia.W ~ ll"3-&,%[o[r-3 ~{~ ?Of}~ ~ [Y{L[v 

·µ~ (<>!<f',jl, jL2y -(,-E[R 't,·ol\l 0s[Y~ (<>l<Je,ll, j,S':O f'. 

&n ~lr-{lilO[Y [6-£l,-lt£ -lL!Y[Lfol\£ ·tin; I!:[Yl:o[o 2··o"ia.&~iii 1vlto·5& {r""'i&(r-8101 

t63~ ~tsfzt6 2r,:in~:1, It:!:£ ¾rv½lv 2·0~~ ~-orv-£ -6~!?- ¾¼1'tt tc,2~ 

·tin; iI{!?n-i!i \Ii~ lo 

&IYfo ~l!o-io!li~1Y irr16~ ~~ lo:if~~ VJ[r-{~'to[n (o~{ft "C 'ia.W.[6[~ ~-&R-fo lo-b 

-ltt-io lo~i't I!!"~~-& ~lloltt-ict lo-fo [r-%[:a:[tl l·dtfo~ ·tip; lt-1:o~lo ·2-of}{o ~-& [Y. 

f\ 1}WQ(, TI1f ¾if[o '1l-:1~p; I!:~-.i¼ 2~ lo-fft ~[lo[ttk,[rf.,[p. ~¾W[t,: {r!Y.[1'.,t°olli 

·t,Thifi'f KYi~ kotttt lo 

tofo 'yr{gn-g 2·orv-£- ~ tolr- tit~ lo~ -;;-ro, ldt [r-tir ~~-kPO~b? -;;~ ·tin; "t!"{i 

"nil£ :5\[o[o{y -ict"5-& {?;(r-{L[v to~-& 'U-:1~f& II{in"~ 12-ln ¾l"ol)' ~IT> II{iei-lit loW

-l~ -&~[r .:a--~ ·p.n, 11:{i"if~ -ldofb lo*-ii-lti "51:olr ~Ki½¾ •p:i-o·rt E~ry~ ?4ofo 

:'ikidP lotolr- ~t2lttlo~ [r{li{ol\£ -P-i:-h" ton-f~~ {dL~B, ~-,!iti'-lti lolit hllo,G-F't(lr 

to~ .µ. ~ &- · -t:i Fo lo ts @. ~ 2 to to lo to lr- to .:i1HdP · ~ -t!? 1:o ti¥ ~ -ri -n. to ~ b? to to tr- tt r~ ~ 
i,rl',l!I lolsJ,[v ·"l• -20!,-£ ¾-ls·-& eiloi'iiEfv ~ 5%[o[v<i l<,i'-!I, lo ITS P.,r ·µTh 

1.!:{g lr-k -~ ~-klP {do lo -;; %lo tr"a to to [Y.~-&- lo¼-lo w lfi-R- ~v llo-&-~ 1ft %tr·:'i lo.fo 

11- ~%lo I• a lo as 1v:, -& IZ.l 

"tiloi¼ ~toln {Ln"~ lo[Y% {1!~W ~~ ·t:iwtoln {L:if¾ lo~lo -~~ltt 

la-5-& t,·on; I!."{!?"nW {tlr-3--&-& 20fv~ ¾~·!Hv 'ia.ta~ '¾~[-} 'rr{g"fr~ -lt[Y%-& 

-~ ·p··oR-~ gj:a-&{y'~lair 'ia.\lr~ ·t:in; l-C:1g"if"ff -lt%9"99 t<;k~~ ~!loin*-& -ict(Y{!? 

ic'if l~zlill[£D·o [o!<i,',11>-\< IP<' '-½I!'. loi¼'7br ·µ~ rrt,tat, ll<"i l<"'i" [o¾[R locit 

tr#t ·ttn ~ lo{~"Jl!(lt ~-&-~ 11\i·lY~ -trrti\ ~ti loii\½ ~~~ lft~[Y.3 loin~-& t¼~ 



11-71 cl <>l "i \t'i- '!I'll'~£ "iI ~ E ;ac) 'll £ E ~¼ -"cA) '!I'll'~£ \'I '!I "]E ,.q, 0 ) *"11 E 

~,'-},1f.±Sl- :t~~'G'.t.ii!., ~:q-~ %9l ~-tf7l~¼ a1*s}~. ~~9-"lilt, ~~ %0 1 ~;4~.u 

~ q. 11- :,J cl <>l Ai {! ~ 'll 'll' ~ £ " ,<- ;ac) 'll' £ off E ~ gJ 'i- ;acJ sp,f E '<t cl 'l! 1/!',' "i -'I ~ ~ ~ 

-" 'll ¾ ¾ 1l ~£ "IE -l/ 'll o] 'll-'it"f iI, -l,-l, 7] i'\gj 'l)-,t-2, o] "l'"f tol . 

.:J.;;j 5.2.2"1 5'_;,c] 0 ]¾£ 41 oJ 11c -"c~IE 254,J gJ AJ1Hl-¾"1Ai :,J gJ 'l! 1/!oJJ 'il'i/"1E 

49.6%71 '1'"1~£ 'i'-'8"101 ~iI, 41.7%71 -j/'lJA)1)£ 'i'-'8"101 ~E -ii~£ .!1.01, 'l!\'1- ~ 

£A]OP,i ~1g"-s}.t1. 9.l~ A}~T~~ o]f-.i!. 9,ltj-31 ~\:!¥!Cr. 
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2. tll 7] l! 

~ ,q'tjgJ A]!.J5>_?_ ~i5}o} .:;'=-1t!AJ~o{I ~~~ nJ~ "r iH=- 4 1~9l tlUf..A]~~ ~-1Ji5l~ 
1993"1 6iPI- 7~'1 2'iofl ~>Pi 2Afsf:ljt:j-(Jf 5.2.2, .::J.',j 5.2.31. 

xJ-jj \'l.ic -91 >I "I il 

A - I 'll 'i' ± '1:! 11 "I '!I Af'lJ x] T ;g,oJ 

A-2 ~&cl ,¥-~~ '1l" Af'll x],'- \t%"l' 0.8km 

A - 3 it~-" "I¾ 'll-r A I'll o<J T "l ~ 0.6km 

A - 4 •I % nJ.¾ ~T Af'ljx],'- \t"l"'i' 1.2km 

,f'lJo<l'f "1 'f'l'!•l"i'l tJl71~7a ~~ "i-"1-¾ -91~ '1-ll~'f-l'c, -¥1:7a'll"l7l~'ll ,i IOz 

2•J '1 it'll ot1 ,J~ Cl] 7]~7<! 7];;" 1! 'll~'f'11 of~{f 7f ,'c(S0sl, 'll ~:§!-,!±(COi, oJ-lf.Gi-'!1± 

(N02I, ¾'l-%'1!o<i(TSP), ~A],'\E(Q3), ,!:§j-4'±(HC), \t(Pb) % 7,J ~',-.Q..slJ,j, zj <,_ 

'll {/- ':I "I tll ~ ~'ll 'll-'ll ,°_ R 52.3"1- '1! 0 1 tll 7] _<l_ 'll ii' 'II A]~ 'll ofl ;;"•f:ll 9-. 
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T~ ""'ll 'JI li':<4 "''!I 'JI li':<4 -t:! •I 

"" 7) 7] '!! WJ-:1 

High Volume Air Sampler.£ 
¼-¥-.ft-1:l!~l High Volume Air High Volume Air -lPI~ ¼~AJ{!'f o)c<J,j Af 

(TSP) Sampler Sampler Method -8-~'f -l'-711~ 'l) 'l)$fo) _,,,-"'-
# -,2-l}r:}. 

TCM ¼4'"1<>1 °f\'-\!7f±~ 
o}~{!7}6 Handy Air Sampler Pararosani I ine ¼"f'",q{l-f- Pararosaniline.7-} 

(5"2) Method Fermaldehyde.s'. '!!-!IJ$foJ "'-"'-
.;- -,2-l}r:}. 

~ ~ :tl-'t!-~ co c<f-l,-""'!17) HJ~~ ~~H:! '!!-\!!'.I'<! ±'1 aj '11! 'll Qj Of) 
(CO) INDIR) ~~'d ;, 'l/¼4'~ 0 1-8--0foJ •Jli':-\! 

'.l "1"11! 7)±7113'. "''!I 

oJ ~!'.f'l!± Handy Air Sampler Jacobs - '8' 7] A) il_ i, ¼f' 'It -'I °'l Of) 
(SO,,) Spectrophotometer Hochheiser -!'2fAJ{)'f ¼'l/£i< ""'ll 

(LV-120-20) 

..i,-Al 't! e Handy Air Sampler ¾'I! JL2. c !'.f '8'7)A]il_i< .Q..2_£!'.f f;i!"-8-
(03) Spectrophotometer fj-!j-'IJ "l<>II ¼'1'AJ;<J ¾•l"ie .ic.2. 

IUV-120-20) c,i ¼'l/£~ ""'ll 

't!:tl-?± ?±~oJ~:tJ- {J;t7] <>I £ 'll,;! '<!!'.1'1'±7) 
I OC) Handy Air Sampler '!1¾7) "i"±'ll¾<>il \'!±~ 'l!-\!-Of:C 

oJ~<>I ,j~ nJ±~-jj-~ 4'!1 

High Volume Air ',/o) ~-£ A) ~!'.f '(;-!j--8-°'l¾ 
'El Sampler -t:! c<f¼'ll'll £ 'll Of);, cJ •I ;" Of) '1-8-AJ ;,j ~ _s<_ 

(Pb) Atomic ~bsorption 3'..¥.~.2.3'. tt~ 'El 'l'll'l 
Spectrophotometer ¼'l/£¾ 4'!1 

,,_ Af'lJ-'101 ':)J ',1'!•1"1'1 ~'ljq)7)'.,I .2.'ll~~-i- "1-"1-•17) -'ll•l<>l 93'<1 6-%1 30~7-%1 2 

~~- 93\:! 7'11 20~7-!l 2'2~~ 'i-~• 2~oJI c:l>l qJ,J~'iJ,J<? ,!lj'!}'J-~ %--¥-%~-'IITSP), of 

~{~1t!--(SO?.l. 0 ]{!-~~±(N(>.?l, ~--l{~~lff5:'.{C0l, ~AJ~~(03). tj-~?,=-~(HCl 

%-& ':11S\'ll.2.oJ, -11JAJ 7]'a-±{l,"_ li 5.2-4~1 4El's! tlf9)- fleet_ 
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,i.~ 71 i!: fl S'- 7] 'll ¾ 4;-
'll 7] ¾ $J l::l).:i!. 

'lJAJ It) I•) (mmHg) (m/sec) 

st ~ 'il 21. 8 80 753 % 1.4 
1993.6.30 "II 

'1l ii% 18. 9 81 756 %-It 2.1 
1 

st ii% 23. 7 66 758 % 2. 1 
1993.7.1 *I ., 

" 'il 19.5 74 759 % 2. 1 0 

~ 
st ~ 'il 22.1 66 755 "I-% I. 1 

1993.7.2 '!I 
'1l " 'il 19.6 77 756 % 0.4 

.,. 'ol % 23.1 62 757 % 2.5 
1993.7.20 >I 

'1l ~~ 20.1 61 759 ~% 2.6 
2 

st " 'il 23.5 60 759 "I-% 3.6 
1993.7.21 *I 

'1l " 'il 19.9 63 761 % 1.8 

"" st ii% 25.5 62 760 %-It 3.1 
1993.7.22 '!I 

'1l if% 21. l 72 761 % 3.3 

• ',i I 15:00 ), '/} I 21:00 I 

') -<111\!1>' 2~oJI ,!'i tiJ,J,!~ ~'ll~ zjzjgj 'll·itil'£c: ¾-'1-%\'l<l{TSPI 26.1~ 

29.3 ug/m3, ~AJ~E(O.,I 0.008~0.0llppm, •l'l<if7f!:c1S02l 0.004~0.006 ppm, 'lHl-<l,lk 

!COi 0.8~1.l ppm, 0 1~~,!±INO.,i 0.009~0.015 ppm, l'l-<l<r±IHCI 0.27~0.34 ppm. ,t 

(Pb) Trace~ ~~5.joj tfl7]{! ~7J7)~?-19+ 1:1].iil.3}0:j ~ ~, .!l..f 7j~?-l .!!-cl- ~.g_ 4-tt 

~ 0J~~ tfl7l~* %.:-i:]i5}C ~.'? .. ?_ ~A}£j~tj.(.H. 5.2.5, 6), 
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•J ~ S02 '°" co HC 03 TSP Pb ~, ~ (...,) 1-) (ppm) (ppo) (ppm) (µg/m3) (µg/• 3) 

I *I 0.00. 0.010 0.8 0.29 0.010 25.8 ,n 
A - I 2 *I 0.003 0.008 0.9 0.25 0.009 26.3 ,n 

'!lat 0.00. 0.009 0.9 0.27 0.010 26.1 ,n 
I *I 0.007 0.017 I.I 0.35 0.010 30.4 ,n 

A - 2 2 *I 0.005 0.012 1.0 0.33 0.011 28.1 ,n 
'!lat 0.006 0.015 I.I o.~ 0.011 29.3 ND 

I *I 0.00. 0.010 0.8 0.29 0.009 28.4 ND 

A - 3 2 *I 0.00. 0.013 0. 7 0.27 0.007 25.1 ,o 

'!lat 0.00. 0.011 0.8 0.28 0.008 26.8 ND 

I *I 0.005 0.014 0.9 0.30 0.011 29.8 ND 

A - 4 2 *I 0.003 0.012 0.9 0.31 0.010 27.6 ND 

'!lat 0.00. 0.013 0. 9 0.31 0.011 28. 7 ND 

ND : ¾Hl¾<0.01 µg/m3 o]-;fl 

.!E 5.2.6 til 7]-!! .qf,ij 7]'1' 

-ll11'lr,,. .qf ,ii 7] ~ ,r 

O}~A).7}A 
1&1 \'!~ 'llj~ O!Ef~ a]~ 

24A n '-l 0. pm O o} 
I\'! 1'.! 3i/1 °]')J' .~iJi "1-oJ• ~ of 1-]-'i! q I 

•~H±~h!.1::'. 
(COi I~~ ;rr*j 8~ a]"]-SA it'- 2 m o]o} 

I ~H 3-'I O 'l, '<,-'f•loJ-'1~ 0 11-]'<'!q) 

-!!~I\~% 
(N 2l 1n Wl O.IE~pm o]•I lA } 0 ,. OJ pm o]o} i~H 3-'I a/,J _,._iJi•loJ"i~ 0 }1-]'i!q) 

¾t1r-*~Al I SPJ \'!~ 'llj~ 150~;;m" o]fu 24A{!- "-I ,µ m3 oo} 
(\'!'{! 3i/1 o]')J' _,._lf.loJ-'1= of1-]¥Jq) 

-9.·t6~~· 'i!~ 'lli~ ~0'2fpm aJ•I 2 -' 'i! ~ 0. p o]-;t 
(\'!?} 3 o]')J' _,._lifioJ-'1~ 011-]'<'!q) 

l'!~r1-IH I l'!J't v,~1 3~ oJ •\ 
}A } 'iJ:?. m O ~ 
(\'!H 3-'l a/')J' s<-'lsfoJ"i~ ofl-]'i]qJ 

\t!Pbl 1.5 pg/m:313-%! o] i.5} 
·-
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J'- A}'lJgJ A]<\!_0_.',. '1)S}oj qj7]'!/oJI 'lJ~% o]il! '1]Xf.',.Aj -l/AfA]oj"' 'l!','--l,-, -l)'r'if, 

-1'-<!lAl-lJ~ 'll ~'ll£>'--l.'Alofl '1-'ll-"l"' ~·'11% <'.!1!'ll•lS<J i/:¾oJJ "le llJl¾1fA9f -l.'Af 

A] "l'll"JY! 'll•lS<J o]-l,-oj ttfe •l-t!:'1JX] %0] :UE-vJ, i\'Al~oJJ"' A]'ljl,- o],8->4 .;!")¾ 

•JA] 'l\.il.A},8-"11 u}e qj7J.2.'lHHJo] "1%..!1:t. 

l'- Af'lJo] ~'1..,\ ~. tli7J.2.'ll~il!S<J ',''l!:AS~~ AJ'lj~,4 'lJ·½~$f"' .;!"lE-ia. oft% 
-"J 4, A] 1j 1,-oJI Aj gj '1!.il.Af,8- ,"_ 9 £ 't!:'lJ-% .Q_,< ~'lJ-"] oj :UE-vj, {'! ")~ 'iJ OJ' 3',Af {'!E_ £ 

,t ~-"l oJ 'i' '1! t1I 7] ill oJJ oJ>,l 1= 'll ~J~ 7121 'l! % ,J.Q_ia. 'fr'il:'i! q, ttf4A1 l'- 'i! 7}oJI "l \o 

ij'AfAJ <'.!-ll'll•l21 'i-'lltli?71 iltl11I ,aj,a, A]'JI% 7]<?E-ia. A}'lJo<J~ •l',e~ 'i''ll ','71x] 

"121 tll7]'!1ofl o]'H 0 'lJ'l,}% ofl~·llJ7fS}~tof. 

(I) i\'AfAJ 

11 i\' Af 'll •I ofl 21 ~ 2 'll % '!1 "11 ½ ~ 't!: 'll 

lo Af 'lJ 21 AJ ',! E_ £ 'l!:'9 °] <>ii ')I '1"' t1I 7] .2. '11% '!/ 21 'I!:';!~% 'i' 'lJ-"] ,c i\'Af 'll•J 21 '1! 

'1.Af.§-~"f 2'll%il!21 "1J¾'1i'r~ '].§,$foj Z,Z, {!Cjj$)3!, o]oJI ttfe 'lJ~~ ofl~$f~tof. 

'i' 'lJ-"] ,a, i\'Al'll•I 21 it"l, '1! '1.Af¾~ 'al 'll•l 'll 2 'll ~ '!121 •H ½ ,iJ 'r';:; Ji 5.2.7oJI 41'} \!, 

cf. ·l,'·AfAJ 'll•lil:%oJJ af;" 2'll%'!121 •ff½~~ Ji 5.2.8oJIA19f i)o] ¾-l'-%'1!Xl(TSP) 

0.1192 g/sec, 0 l-l!~f7f"'(SO2) 0.1237 g/sec, 0 ],t!.<H!±(NO2) 1.9728 g/sec, '!!-tlof,!± 

(COi 0.3769 g/secia. 'f'r 1!¾-"l~tof. 

7c} lll ~ it 'I '1!'1.'I¾~ 2 'll%il! •ff½;<IJ?(g/1) 
(Vhr) TSP SO2 N02 co 

~~'?..! 10 ... 7.1 3.61 3.73 59.2 11.3 
,, <II'!! aj 30 ... 33.5 3.61 3.73 59.2 11.3 
oil ~ {1 till: ~:i 1.10 0.20 18.0 0.68 

\Ill§.~ 10.51'c 18.8 3.61 3.73 59.2 11.3 
7] '5" 7] 50 ... 33.7 

10 l', 7.1 
1.78 3.73 30.6 11.3 

xt.fi: .z-:11!-¥-.li~¾1J(~~~-:f~lr1992l. Compilation of Air Pollutant 
Emtss,on r actors, P"art A, 5. -EPA 
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'll- •l '!I ir " !r-~ 41 <jc -2- 'lHH,! ,. ½ ,lc(g/ sec I 

( ti! ) TSP SQ, NQ, co 
.3. cl ~ 10 l" 2 0.0142 0.0147 0.233.5 0.0446 

>e. <ft '!! "1 30 l" 1 0.0336 0.0347 0.5509 0.1()52 

oil~ {2 250 HP 1 0.0122 0.0022 0.2000 0.0075 
180 HP 1 0.0088 0.0016 0.1440 0.0()54 
80 HP 2 0.0078 0.0014 0.1280 0.0048 

~ :rr :t?_~ 10.5l" I 0.0189 0.0195 0.3092 0.()590 

7] % 7] 50 l" 1 0.0167 0.0349 0.2865 0.1()58 
10 l" 2 0.0070 0.0147 0.1207 0.0446 

>II 0.1192 0.1237 1.9728 0.3769 

21 4'\PJ'-ll ,J•l11'1l"i 'lf'l!sl' ~ll 

-l/AfAJ 4'll'l!-'-li<>11Aj,'° ¾'l!-•1-"I -,c-'J-, '!J·-lj§ 'Ji i\'Af>f,j,.o] 0 ]% %-°-"- >l•J~'l!•J7f 

'If 'l! •Ho '11, % 'l!-•l 'Ji >l.!'./1: •J oJl -"I~ tt] ~ '1l "l 'lf-'\l 'lJ',O. "i's' EPA-"! AP-42<>11 -"I of '1! 

1,200 kg/acre¥/(2,996 kg/ha·-'/l)-". Lfe}Lf 'l!O_,:,_;;,_ o]~ "1-§-ofoJ. 'l!-•l-"I o]-l,' 'Ji "l'lJA] 

'!f-'\l 0 1 ol-l}.<l,c •1~!'11.AJ-"I '!l:-'\l,la¾ ~½of'/! t:1-%4 Qt:1-. 

- Af'll"l'i'-\'l"l : 33,000 m2 (Of l\'!'ll) 

- 'i,'-Af7]i'} : 12,ij¥/ (Of 300'!/) 

¥/'llir 'I'll'/! "1 : 0.275 ha (33,000 m2/12¥/) 

- ¥! 'll•l '!l:'ll'll' : 2,966 kg/ha·-¥! x 0.275 ha ~ 815.7 kg/-'/l 

- 'll"l '!l:'J'lf: 815.7 kg/~ x l-'ll/30'll x I'll/8hr 

~ 3.4 kg/hr 

~ 0.9444 g/sec 

o]")- Qo] <l'll'll-'-ll •J{l\'!"l-"i ~t'll'lJ',O. 0.944g/sec.Q.5' ~'ll.<l'llt:1-. 

31 --g-A}A] _Q_1'!{f~~ ¾)Jl",,.,Ht 

oJ-lf<>ilAj")- i)o] -,'AfA] {i-\ll!•l<>II .o]~ '1.'lHt'.J.oJ ¾'lf-\!,r,O. 'f'f J!. 5.2.9<>1IA1")- Q 

0 1 TSP 1.0636 g/sec. S02 0.1237 g/sec, N<h 1.9728 g/sec 'M CO 0.3769 glsec't! ~51-.£ 

{I½ '1 'll 9-. 
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X=---

A. o\l~-ll,'13'ci'! 

- ,; W 11 ;,c '11-ll '!! '11 l'l "1-1\ 11 •IP 5'. "1 "1 "l 'l! 280m "1 % 

- -"f{!-AJ~ ~if.Jl ~"!/_ [ ~q{ 138() ffi 

"1 "1 280 m 

I :4 "- : 'll -st "1 "l '!! ti\ 1 \ i'l: "1 o\l \'! ~ 'll 7' , ~.;, i<\ 'I 1 \ ~ 

'll'r±, 1980) 

- A}~AlT7t .!?l;c:J~ 7-lA!l~.sl '?'¼~{!:- SSE0Jnf, ~ir¼-4." 1.6m/s, '?!1~Vi!"7J 

~ 14.l t: o\ :iJ.,2_ Y- ;'- A\ 'll ,2_-" '1] •lot 'll 'li¾ 7\-ll- 3. '11 'll:¾ ',(,Q_-" o\1-\! 

£]~ :;;tJ~.g. .:t~r.l.!?., ojulJ ¾-e,J NNW(Z-tl), %~ 1.6m/s, ~it~~ 4.lt¾ 

"1%(><\<l. : 7]-\!,!-'a., 7]-\!o\l, 1992) 

- -ll-"i- cl TM "t .li '1P\ : TMX 170.6 

TMY 165.5 

- A\'ll><l'i' TM al-.li'll"l : TMX 170.0 

TMY 166.2 

B. o\l ~-el. i<\ 

ti Af AJ 'I!-'\! •It° ,2_ 'sJ ,\'- sf 'lt~- 0,l "i sf oj 7 f -j/ -!1- cl ~ 7 \-l} 3'c {l •l<>il Aj 5' ·~ ~ ¾ '\' el ~ 

<'Ii<\. Af'll-ll-o\lAJ 1\-j/ 1\~\s£c -ll-ei-clotl 'll'li~ 0 1'!!,;, :lit° tl\71~ '<fxlc ¾-\'-%\'l><I 

(TSP) 15 µg/m3
, 0 }"'{1-7}>-(S02) 0.002 ppm, 0 ]{:!-;;t.~S:(NOzl O.OZ7 ppm ~ '?J{!-~'c!-5'. 

(COi 0.005 ppm,O_,a, "ii ~"1 :il.'1-oJ, 502, NOz ~ co %.g. -lPf-ll•l oj\ s),i\Aj '1! 'l!-AJ5'j 7\ 

u\ 11-"I , o] ¾ 'l! ~ ti\ 7 \'!! "I] s) 'll 'l} .g. 7j s) fil oJ ti A\ A] 7\-j/ ,< 'lj 'l} ¾ '-} E} ti\ le >,l ,Q_ ;,. 

"i-\!"1~ TSP<>! tl\,i\Aj'/! %'.,-£ -'ci! ~ ai--'J•f~tj-(.::ii/ 5.2.4). o\9}:go\ ;t A}'lJ.<1--" ~l 

'8"}of -1/-A}AJ ~Aj.S}i=" i;fl7]_2_~~~ 0J TJtl qf7]~ofl oJ~J€- OJ'lf.g. ~.91 g.{¾ ~~£ ¥1:

,±-<Jtj-, 
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'r 11- TSP SO:, NO:, co 
llff 7}- ~ 0.1192 0.1237 1.9728 0.3769 

U] {!-fl! A) 0.9444 - - -

,ii 1.0636 0.1237 1.9728 0.3769 

A ofl~£1!ISI 1Hl ~ 7~A 

l'- Af~"i Aj',l_0_5'_ 'll•f"l 'll-o!•fi'e •H½7f-'- '.ll •1~'1!-<l7f "r\'!~11<>11 oJ-1! 'll'!i'i'! 

'.ll 'll'lf'll'i'.::S "1~•f1I -'1l•f"l 1'!1] _2_ 'll'a-£ >1~"1~£,l'll TEM-8(Texas Episodic 

Model-8)~ Af¾•f:l!LJ-. 

TEM-8l'c 19751:! Texas Control Board<>ll-'i 1H'lt..JoJ 19791:! 4,il..! £<!!"-"I TSP, 

S02, CO %'4 ,ll', •l 'L4-\"I _2_ 'll1'-"1 Modeling<>l] "l ~af oj Gaussian >t~-'l. Briggs \'! 

71~~.61. Pasquill-GiffordSI ~{!-ty-~~. -2-~~~SI -tl?tl-4=-.at ~311 %54 71-~611 7]~.Sl

~ -2-~~~SI If~,~ tHPl- if~~ -'N'EII~€ ~AlliSl-oft,._1 4=-~. 'r~'!f-tg £!¥- ilf~.¥.~ 

Lf Ef ~ LJ-'° 1f-q-"° s,_ 'ii % !If 2 oJ <111 l _2_ 'll 1'-~ "1 I'! 1 I "l 'll "l '11-11-- £ :s <>II ~ •f s,_ -'f :;, '1! ..J 

~LJ-

TEM-8SI :ill~6].g. q-g4 {fl:t. 

Qx106 

C(x, y, Q, H) = --- X exp [-lt2(yloyi2] X exp [-l/2(H/Oz)2 ] 

"T"~, -'r~ ~{}J.fl? Oy, CJz 'C tll7]~l£9.} .9.~~~~ J/-EiSj %.S}r}r.19] ~"r.£ 
Aj cj ~ .9l 1j ~ -'J _O __ ;; ,i] ~ 'i! cj. 
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o,,, = a(S) xb<,,> 
Oy = c(S) xd<s> 

ahJ, b(sl, dsl, d(slie tJl7J'l!Cjj£2J q,f','5'. '!!'l!"1Pl er i):,"_- .ll 5.2.10, !Pl .!cf. 

Downwind Distance (m) 
Umospheric 
Stability 100 ( X " 500 

500 ( X <: 5000 5000 ( X 
Class 

a b a b a b 

A , 1 0.03830 0. 2810 0.000254 2.0890 0.000254 2.0890 
B , 2 0. 13930 0.9467 0.049360 1. 1140 0.049360 I. 1140 
C , 3 0.11200 0. 9100 0.101400 0. 9260 0.115400 0. 9109 

DD, 4 0.08560 0.8650 0.259100 0.6869 0. 736800 0. 5642 
W, 5 0.08180 0.8150 0.252700 0.6341 I. 297000 0. 4421 

E , 6 0.10940 0. 7657 0. 245200 0.6358 0.920400 0. 48005 
F :: 7 0,05645 0.8050 0. 193000 0.6072 I. 505000 0. 3662 

Downwind Distance (m) 
Atmospheric 
Stability X < 10,000 X ;;, 10,000 
Class 

C d C d 

A = 1 0.4950 0.8730 0.6060 0.8510 
B = 2 0.3100 0.8970 0.5230 0.8400 
C = 3 0.1970 0.9080 0.2850 0.8670 

llll = -l 0.1220 0.91/iO 0.1930 0.8650 
DN = 5 0.l'Z20 0.9160 0.1930 0.8600 
E = 6 0.0934 0.9120 0.1410 0.8680 
F = 7 0.0625 0.9110 0.0800 0.8840 

TE~I .2.1:;JloJJ;..Ji= ~ir~ Aj{l~ 10~.Q..~ '9.¾ ~~ "'T°~~{!-7.fl"'T"(oy)~ t:l--e- ~it 

§\- Aj{!_Q_5'_ 'l\7,j~ 'lie c\%o\ "]% .<.f%'i):cf. 'lr°l!£ ~'ri'° Ji 5.2.12!l\- '1,9"_ 
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