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>ey bamqgk gblygguo pmth\ubaf g dgbéjhobfbg_kdbo
]Jb~rjh[bheh]bgq_kdbo b wdhlhdkbdheh]fihg_ kg blo[ arhk'dH ub c
ijh"he bl _evjgdur*Zgguo h~*gbf ba rkdhyggwadhihjuo
yleyxlky gZ[exgZgbkhZg”~Zjlguo hd_Zgh]jZnbqg <kdbo jZaj,
j_gp_\hf fhj_ b kf_"guaojhméBdb\ d_ ij_bfms_kI\ _ggh \ i_
\hc itheh\Hgeb mqgj_"" _gu |ZdboXXZadjga[2x« gby ijh
\h~"beb_bfms_kI\ _gathba gbo Z j_|nikgydgh 7 jZaj_a_ «
[he  ba\_klghf dZd ©DhevkdgmgbdlZeb Zgg® Ihevdh ih i
"he bl _evglkklb )] gh b ih gzZklhl_\uilhég flbc £jZa \
]h7105]. BklhjbjZaj_alZkoh”~bl d ] dhi¥ahd]hevf -gZ
F_"~"mgZjh~ghc dhgn_j _gpbb ih bkkpg ™eh Zuogbt fhy v
hd Zgh]jZnbagZKkdfb |jgZ klZg~"Zjlguo J]hjbahglZo b jZaj_ a
eyb[_ki_qgq_gby kjZ\gbfhklb j_amevIdhp_g4de xhadlygg
f_"]h~th\cbaf_gqgb\[BK]LbGZ dhgn_j _gpbb ikaj fifdodo jZa
j_ah\ "elyhi_ckdbo dkj;Zj _gp_\hf,fhjbfh s_ ~“\mo jZaj_
ah\j_dhf_g*"h\Zelb_ \uihegylv jZaj_a \"hev f_jJb™bHEQZ f
Dhevkdh]h aZeb\Z b "Z«ihkgZ*"klYigh ihemqgbe gZa\Zghb
©Dhevkdbb”"bzZg2 GZ g_f \])fZ\i_j\u_ hd_Zgh]jZnbq_kdb
[bheh]bq_kdb_ bkke_ "~h\Zgby [ueb ijh\_"* gu gZ iZjhoh”"
a\Zgguid? j\hf jhkkbckdhf gZmaqiphfjkmdhdh "kI\hf G F Dgb
ih\bda].

FZI _jbZeu gZ[ex™ gbc gZ jZaj _a_ ©DbeVy&lbchk jbAl
gh\m [hevrh]h dhemfelkd\Zpih¢eZklb nbabq_kdhc ijhfukel
b [bheh]bg_kdhc hd_Zgh]jZnbb ;Zj _gp_\Z fhjy bbkihev
bkke ~h\zZIl eyfb ~ey bamqg _gby \ebygby mkeh\bc fhjkdtl
[bheh]bq_jkd&mjgu Ihevdh \ ;Zj gp_\hf fhj_ gh b \h \k_f
ju[hohayckl\_gghf [& kR&,_30g31, 35, 40, 81, 89, 90, 93, 102, 105].
OzZjzZdl_jbklbdb \h~guo fZkk g vigimflhEzdjljA " Zx| mkeh\by
\ ;Zj_gp_\hf Yhg_ehf qlh ihalhey | bkih®kZ@d@h\4dge ]h
jZaj_a b bg”bdzZlhj debfZ]7Z26k30,31fB84y110, 111].

ljh\h~"bfu_ gZ jZ@apbhevkdbc f_jb"bZg? bkke_ "~h\Zghb)
dhfie _dkopwgzdl j ihfbfh IjZ*bplbhg@ghdjZnbqg_kdbo gZJe
N _gbc 1Zd _ hij_"_eyxl ]b~jhodZlagd ]l kedb bamhd&Zbd
lhggub [_glhkgbh[s_KkINEms_kl\lefyngblhjbg] aZ]jyagyxsbo
\_ s kI\' H~ArgZdh g_kfhljlycly[z [fhé¥gguo kh[gZggda
j_abohfahjuihegypb*diMgblu\¥hyklj [h\Zgghklv wlbo fZl _jk
eh\hg _\b*"gdIimZevdhila&dlbqg _kdzZy agjZibftakIN[h[s _



gbxkbkl_fzZlbabpkbklhjhgg_fm ZgZebam ]Jb”jhobfbqg_kdl
[bheh]l]bgq_kdbo b wdhlhdkbdhehdiwg!hdmhag i’dyewephf \_dh
\hf jZaj._a_

< i_j\hc ]ezZz\_  gZklhys ¢ fhgh]jZnbibbaigdh ~ gZ
] _hljZnbqg_kdZy oZjzZdZcjibkdbdKkke ~h\Zgbc \dexqZy hi
| jfhoZebgmkeh\bc <h \lhjhb/*)j&Zdlhaeh pguameviZlu
ZgZebaZ kcatigglhMdbaf _ggb\hdkigpp glj4gkb\hj _ggh]h
\ \hr_ dbkehgBkds gbwhob kh” j"Zgby nhknZlh\ gZ jZaj
©Dhevkdbc f_jlgZbBAggdh\_ "Zgepd#02d]] < |Ij_Iv_c ]JeZ\_
NZgZ hpkpklhygdwhieZgdlhgguo khglZgZhkalj\jakkfhlj g
|Zdkhghfbq_ _kdbc khklZ\ ahhieZgdlhgZ \uiheg_g ZgZeb:
k ahgghc b f_"]h~h\hc baf_ggb\hklb _]Jh gbke gghklb &
O f\ fZ_ K960+ ]k g_I\_jlhc Jez\_ jzZkikahljg gaby
\'[_glhkgkbh[s_klWkhklz\ [bhfizkkBIghkhk e gtgZ

©Dhelikd_jb~bZg\ 2019 ]] hp_g_gu \b~h\h_ [h]ZIlklI\h
jZaghh[jZzab_ fZdjhahWwfhellhlksg kdh_ khklhygb_  bkke
Zd\Zlhjbebiylhc ]ekr012ih ] "ey ih\_joghklguo b ijb~hg
\h~b "hgguo hleh _gbc gZ jZaj_a_ ij_"klZ\e_gu j_ame

kh™ j7Zgby \ gbo \ jZaghkghk\gahguaZ]jyagyxsbo \ s Kk
ly” euo f _|IZeeh\ )H &X &36, PbMnzHy KlWwrvydz $V

g _iheyjguo ZebnZlbg_kdbo ml]eihébBpphldebg kdbo
ZihfZlbg_kdimde \h”~hjh~h\ oehjhjl]Zzgbq_kdbo i _klbp
iheboehj[bn _.gbeh\
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JZaj_a ©Dhevkdbc f_jb”"bzZg2 \“hev f <\ ~ hl Dhe
Kk \_j*h K re khklhbl ba klBgipbky  _gghklv khklzZ\ey

fhjfbev jAhR).=em[bgZ a”_kv baf_gy_Iky hl Ah 1
eyy \ kj_*g_f hdheh f 1Z[)eJdZkihjwk]Zykv \ x ' ghc b p_
ljZevghc gZklyo ;Zj_gp_\Zi fhik dZaj lmkgh\ghc ihlhd I _i
b khe guo ZleZglbg_kdbo \h® ke _“mxsbo ba Ghj\_"kdh]
b "Ze_ _ \ :jdlbg_kdbc [Zkk _cg b \ebyxsbo \ agZgbl _evg
fzl g_ lhevdh ;Zj _gp_\Z fhjy gh b \k_]h K_\_jgh]h E_
[113]. Q_j_a ©Dhevkdbc f_jb*bZg2 \' ] _g_jZevghf \hklhqggl
g_kml k\hb \h”~u Ijb[j_"gZy b Hkgh\gZy \_I\b FmjfZgkdh]
\ I\v Ghj~rdZikdh]h I_qgq_gbc ;eZ]lh”Zjy bo hl_ieyxs_fm
jZchg_ jZaj_azZ fh | \klj_gqZlkky e¢due klZgpbyo ,dZd ijZ

K \ jg__  fbkinevdh \ abfgbc i jbhA
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Jbk .1 lheh  _gb_ klZdp#&) jZaj_aZ ©Dhevkdbc f_jbrbZg?

b ko_fZ I_ieuo I_q_gbc \ ;Zj_gp_\hf fhj_ GHj\_Rkldij[_j]_gkdh,_
GhjrdzikdHhl b _]Jh X 'gRy P_gljZevgZyb K_\_jg¥ly \_I\b Hkgh\galy

b Ijb[j_"gzwll \_I\b FmjfZgkdh]lh Gh\ha_f_I¥Kvk®the]lml\lghjkdhX)
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LZ[ebiZ
Dhhj*bgZlu b Jem[bgu klZgpbc jZaj_aZ ©Dhevkdbc f_jbr"bZg?

Ghf _klzgpbd K _\ jgZy rbjH <hklhgqgZy "he] =em[bgZ
1 foe Foe 265
2 f fo 148
3 f f 247
4 f f 220
5 f f 276
6 f f 261
7 f f 283
8 f f 213
9 f f 280
10 f f 318
11 f f 258
12 f f 145
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15 f f 205
16 f f 155
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Jbkl2. J _ev_mMgZ \ jZchg_ jZaj_aZ ©Dhevkdbc f_jb~bZg?

L jfhoZebgguc j_ "bf x ' ghc qZklb ;Zj _gp_\Z fhjy ]~_
jZaj_a ©Dhevkdbc f_jbr"bZg? nhjfbjm_Iky ih® \ebygb f
kheb kbkl _fhc | ieuo I _g_gbc | _iehh[f_gZ k ZIfhkn_jhc
ghc jZz"bZpbb j _ggh]h klhdZ ZIfhkn_jguo hkzZ~dh\ b bk
h[jZah\Zgby b 1ZyI®by ev?rZ

>Ze  fu [m2KkkKfZljb\ZIlv mjizaklaz k ihf § ker
| __]h_j\ulOklZgpbc ihkdokwihragyxl gZb[he, bhogdbklh
gZoh”ylky gZ imlb hkgh\gh]h ihlhdZ183le Zglbg_kdbo \h#

<oheh”guc i_jbhn JhrZ ~ dZ[jvxZij_ev \ke_ ~kl\b_
\uohezZ b\Zgby ih\_joghklguo \h® aZ kq_I| hi*Zgb I _ieZ
bkoh”bl Zdlb\gh_ dhd\\dlph\gh] f rb\Zgb_ dhlhjh_ ijb\h
Abl d ihgMghjhrghfm \_jlbdZevghfm jZkij_~ e _gbx | _fi_j
gZ \k_f jZaj_a_ qlh gZb[he__ hlg_leb\h \ujZ" _gh \ hl[ez
gby \h”~ Ijb[j_"ghc b Hkgh\ghc \_I\_c¢c Fmjfzlgkdh]h |1_q_
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L _fi_jzZIlmjz \h~u \ wlhl i_jbh” gz \k_f jZaj_a_ hl ih\_]j
gZoh”blky \ ij 2 feko *gZb[hevrb_agZq_gby hilf_gZxlk
Hkgh\ghc \ _I\b FmjfZgkdfpb].l g _gby
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b khe _ghklp\h*u gZ jZzaj_a_©Dhevkdbc f_jb~*bzg? \ ygllOp] £Zij_e _

< fZ_ 9gZqbgZ Iky jZ*"bZpbhgguc ijh]j_\ ih\_joghklgu
bxg_ \ j_amevlzZl_kh\f_klgh]h ~ _ckl\by kheg _qghc jZ"I
i _j_f_rb\Zgby nhjfbjoiyhkyn \ujZ" _dggagcd\Zabh”rghjh”



guckehb kelkdzZqdzZ | _fi_jZIlmju | _jfhdebg jbk I h
"he Zxs_]hky \ e _Igbc i_jbh” ijh]j_\Z ih\_joghklguo \h?”
i_ggh ijhgbdzZ_1 \ [he__ ]Jem[hdb_ kehb 1Ibd jZbbZpbhg
oh”blky gZ Z\lmkl dh]”rzZ | _fi_jZImjzZ \h~u gZ ih\_joghKkll
g_f 9xfK105] D wlhfm \jlheglbgZ \ jog ]h d\Zabh”*ghjh”?
kehy khklz\ey | \ kj_~g_f f Z 1 jfhdebg ihemqgzZ_ | gZb
\_jIlbdZevguc ]jZ"b_gl | _fi_jZImju "hklb]Z_| fZdkbfZevg
gbc hif _qZ fuo \ keh_ + f
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< k_glyjh\ _joghkhyy gZgbgZ | I _jylv | _iemhRAk gvx
Zdlb\gh\llwoheZ b\Zgby ih\ _joghklguo \h” jZa\b\Z |ky d
i _j_f_rb\zgb_ \ke_"kl\b_ dhlhjh]h IlhesbgZ \_jog_]h d\.
kehy ithkl _i_ggh m\ _ebqgb\Z |ky Z | _jfhdebg aZ]lemjfey.
jbk D N _dZ[jx ijZgdb\k _Kdjpzejl ah\ _joghklb ~h ~gZz
nhjfbjm _Iky J]hfh[108]by
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11



Khe ghklv \h*u y\ey Iky [he__ dhgk _j\Zlb\ghc 0Z]Z«
| fi_jZImjZz b g_ ih”\_j _gZ [hevrbf \J f gguf baf _g _gb
Ney jZkij_~ _e_gby khe_ghklb \ iehkdhklb jZzaj_aZ ozjzd
k Jem[bghc ij _bfms_kI\ _ggh \' | _ieuc k_ahg b gZb[he_
gZ k_\_j Vl_q_gb_\k_]1h ]h*Z Lh]*Z dzZd |_fi_jZImjz \
ahg thglb h*bgZdh\Zy gZ \k_f jZajmau\ZZ I\Kkl Jeemufcb ghc
Ijbg_f ]hjZa”~h agZgbl_evg__ qg_f \ k_\_jghf gZijzZz\e_gb

KA dZ[jy ih Zij_ev \k&dlKigh]Hjh\h]h b dhg\_dlb\gh]t
I _j_f _rb\Zgby i_j\h_ h[mkeh\e_gh [hevrbf dhebly_ KkI\hf |
k ahg Z \ImjKhZgt c | _iez \ ZIfhkn_jm \ _jlbdZevgh_ jZk
khe ghklb klZgh\blky [ebadbf d h*ghjh*ghfm = agZqg._
34,4845\ ijb[j_"ghc x 'ghc gZklb jZaj_aZ ”~h \ kZzfhc k
jbklhgzklb kf jbkljZzdlbg_Rdb q_gb_ \k_]h ]h*Z ]hfhoZzZ
ghklv hif_qgX hlfleyzklb P_gljZzevghc \_I\b GhjrdBH.dh]h | _«
< \_Kk g lgbc i_jbh” ijhbkoh”bl hij_kg_gb_ \_jog_]h ke
[ _ ggh bgl_gkbipdh[] "guo \h~"Zo dhlhju_ilgZdbbyly f
fZl_jbdh\h]h ij_kgh\h*gh]h kjBdg ag@Z\KIl_jeg_Ifh\hf
keh_ khe ghklv klZgh\blky f _gvr_ =em[ _ \_jog_|]h
kehyyZ ]Jem[bgZo hl f mhjfbjm_Iky kehc kdZgdZ khe_ ghl
ehdebg dhilhjuc NZldilbdZZevgh]lh jX&2\ghbokyl  kf jbk
Hk _gvx k gZqgZehf dhg\_dlb\gh]h i_j f rb\Zgby b khdjz
klhdZ khe_ghklv ih\_joghklguo \h” ihkl_i_ggh m\_ebqgb
aZlem[ey |ky b jZakimripklkyd N dZ[jx \_jlbdiekigh
N e gkhe ghklb klZgh\blky Ibibgguf "ey[HBfg ]h i_jbh":

KIZgpbb jZaj_aZ ©Dhevkdbc flulwjBaZy2efhdmligZ Ijb
Jjmiiu ih koh™ _klb ozZ4atdblhy I- pfbZehdebgh\ \' | _q_gb_ ]l
12,3+ b 1G12].

KI b jZkiheh  _gu \ ijb[j_"guo \h*Zo L_jfhdebg
IbdZevguf ]jZz*b_glhf |l _fi_jZImju \fXKuf[htelf _gqZ_ Iky a”_k\
k fZy ih hdly[jv K gZqZeZ nhjfbjh\Zgby b *h Z\]mklzZ _]
\uoh”bl gZ ih\ _joghklv Z k k_gly[jy gZgbgZ | aZ]l]em|[e
s_kl\h\Zgby kehc kdZqdZ ijhoh”bl g_j_a \kx lhesm \h”"t
jmrZ Iky ijZdlbg_kdb m ~gZ Bgl_gkb\guc fZl-¢bdh\uc ki
gbc i_jbh” ijb\h”~bl d h[jZah\Zgbx fhsguo \_jlbdZevguo
e_ghklb \h*u gZ wlihf mqgzZkld_ jZaj_aZ OZehdebg kehc
"b_glhf khe _ghklb [He _gZgbgzZ |ky gZ ih\_joghklb b ijh
\Z Iky \'l _q _gb_ihem]h”~zZ k fZy bhkhhixgpvigghgidjv =
kl2 Dh \j_ f gb jZajmr_gby oZehdebgZ _]h gb gyy 1liZg
A h f
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KI3x gZoh”ylky \ h[eZklb \azZzbfh”™ _ ckl\by ijb[j_"guc
g _kdbo \h™ | _jbh” kms_klI\h\Zgby | jfhdebgZ a”_ kv dhj
ly[jv ~_]lh \_jogyy liZgbpZgg _ihugbghlklv Z gb 'gyy g_ F
dZ |ky "h ~2gZ kB&a@[h]h \ebygby fZIl _jbdh\h]h klhdZ \_jlb
"b_glu khe _ghklb \ o0Zehdebg_ gZ wlhf mgZkld_ kms_ Kk
ijb[j_"guo klZgpbyo Z i _jbh® Jh kms_kl\h\Zgby IZd"  _d
ghy[jv < jogyy ljZgbpzZ kehy kdZgdZ khe _ghklb g_\
ghklv Z gb'gyy g_ himkdZ flky Jem][ _

KI6#40 jZkiheh™ \gZleZglbg_ _kdbo \k*Abgdtc | _jfh
debg hif _gzZ Iky \ hkgh\ghf k bxgy ih k_gly[jv iheh  _gb
f gy Iky \h\jJ f gb \ jogyy ]jZgbpZ g_\uoh”bl gZ ih\_j

g_ himkdzZ Iky Jem[ _ f Hlebgbl _evghc g_jlhc wlh]h 1
ey |Iky gZebgb_ keZ[h \ujZ _ggh]h kehy kdzZqgdz |_fi_jZ
\hrZbem[ _ f <j_fy kms_klI\h\Zgby o0ZehdebgZ a”_k\

hkgh\ghf bxevzk gly[jv Z iheh _gb_]jZgbp dZd b "ey
abklZpbhg¥%Zjgpgyy g _ \uoh”bl gZ ih\_joghklv Z gb 'gyy ¢
]Jlem[  _ f
GZ ijzZdlbd_ [he__ \hklj_[h\Zgu b m~h[gu \ bkihevah
| _ fi_jZlmju b khe_ghklb \h”u *"ekjjZaggg k&b 0¥00,+
50200, 150+ f b mqZklphy§ £gZ%I18)b Hkgh\gkl$#)
\ I\b FmjfZzgkdh]h b P_&l8AONgdYyw GhjrdZikdh]hHd q_gbc
jZaj _@bhevkdbc f_jbhZdzZigpdeyykv bgl ]JjZevgufb \ _ebgbg
hgb hljZz ZxjifthoZebggh_ khklhygb_ khhlI\_IklI\mxsbo \h”g
Kj_"g_fgh]lhe Igbc k_ahgguc fbgbfmf I _fi_ jZImju \h
gZ \k_o mqgZkldZo jZaj_aZ gZklmizZ |\ Zij_e_ \ dhgp_ ]
dh]’\Z \uoheZ b\Zgb_ \h™ ~“hklIb]Z_I ibdZ Z h[mkeh\e_gg
I _j_f_rb\Zgb_ ho\Zlu\Z | ihqglb \kx lThesm \h”u hl ih\_jo
b ebrv \ ]em[bgg(iBOIteh ¥fbgbfmhlf qzZ Iky \ Zij_ e *xfZ_
(jbk IZ2p K_ahgduddkbfmf | _fi_jZImju bf__ | ohjhrh \u
" ggh_aZzZiZa”u\Zgb_ k ]Jem[bghc \j fy ]Jh gZklmie gkt
lem[bdij ~ ey Iky bgl_gkb\ghklvx nhjfbjh\Zgby d\Zab
kehy b ]h Ilheshgjoog ff _Ijh\hf keh_fZdkbfmf |_# jZImji
\' Z\ImkIN\ _jaég f-f _Ijh\hf kehZ\dmkl_+k gly[y ®0¥R@Ck h
b150+ f Y¥hdly[j_+£ghypghybj_+"_dZhl\ _IkI\, g\gihb
"hgghf keh gZ Jem[hdh\h*"dyg\KlZdpblyo +db”u wdk
lj _fmfu_ JZImJu fhiml kf_sZWbvkyklglgyhkbl _evgh kj_~g_
fgh]he_lgbo aZ kg_I| baf_g_ gby kjhdh\ gZqzZeZ ijhp_kkh
ijhlj _\Z \h™ Db \ j_amevIZI_ I_jbh” k_ahggh]lh ih\ur_ghb
gZijbf_j \ keh_ ,£h" _t m~ebgylvky ~"hbedb Kh#jZsZIvky ~h
4ijb ghjf_  f_Kk
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LieHTpansHas BeTBb
Hoppgkanckore TeqeHun
(cT. 8-10)

e —

Temnepatypa, °C
N w £ (%] » ~l o [(e]

OcHoBHas BeTBb MpraHCI{OFO TEeYeHns

—_
L

— 0-50m
0-200 m

= 50-200 m

= 150-200 m

N w F N &) ()] ~l co <=
TemnepaTtypa, °C

9
8 MpnbpexHasn seTBb
MypMaHCKoro TeveHus

O 7 (cT. 1=-3) -1
@ 6
o
5
o
2
s 4
o
=3

2

| 1 1] v \" VI Vi VI IX X Xl Xl
Mecsu

Jbkl6. K_ahgguc oh” kj_"~g_fghlhe_Ig_c I_fi_jzZImju\\khely of5t
0 00, 50 + b t f

g
gZ jZaj_a_ ©Dhevkdbc f108"bzg?

GZb[hevrbc jZafZo k_ahgguo dhe [Zgb%6IlfKi jZImj
gZ[ex™Z 1ky \ \h~Zo Ijb[j_"ghc \_I\b FmjfZgkdh]h |_q.
kehyo Z Izd _ \ ih”\_j° _gghf gZb[hevr_c baf-fggb\hklb

jh\hf keh_ gZ \k_o mqgZkldZo jZaj_az kf 1Z]Je < Z
Hkgh\gZy \_I\v FmjfZgkdh]h b P_gljZevgZy \_I\v Ghj~d
Jem[  _ f \ kehyo b + f jZafZo k_ahgguo dl

i jZImju khklZ\ey | AR fH105]. +
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LZ[ebpA2

KihdlgzZkimie _gby kj_~g_fgh]lhe Igbo k_ahgguo fbgbfmfzZ b fZzdkbfmfz |I_fi_ jzI
\h~u b bo agZzqg\glApebqgguo ke@pxogZaj_a_©Dhevkdbc f_[l05]bzg?2

Kehc K_ahgguc fZdkbfmf K_ahgguc fbgbfmf
F_kyp | Twg fK F_kyp | Tizak fF
ljb[j_"gZy \_I\v FmjfZgkdh]h 11é) gby Kl

0450 ] _ev 2,50 \Imkltk _gly[]j 8,06/8,13*

0200 Lh 2,50 K_gly[jvthdly| 6,11/6,22

50200 a 2,50 Hdly[jv 5,88

Hkgh\gZy \_I\v FmjfZzgkdh]h3H)g_gby kI

050 ij_ev 3,13 Almklxk _gly[j 7,52/7,41

0200 Lh ~ 3,15 K_gly[jvthdly]| 5,11/5,10

50200 a 3,16 Hdly[jvxtghy[] 4,69/4,76

150200 ij_evdc 3,14/3,11 Ghy[jeHdZ][jv 4,19/4,23
P _gljZzevgZy \_I\v Ghj~rdZikdh]i8#40)qg _gby Kkl

050 ij_ev 2,60 \]Imkl 6,47

0200 Lh 2,44 K_gly[jv 4,52

50200 a 2,39 Hdly[jv 4,11

150200 1] _evxdc 2,21/2,28 Ghyljv 3,53

*AN kv b\ I1Zpe j_a dhkmx g_jlm ~"Zgu agZg_gby khhlI\_lklI\mxsb _
b dhgpm i.jbh~Z

K_ahgguc oh” khe _ghklb \h?*u gZ jZaj_a_ ©Dhevkdb
yjdh \ujZz" g dzZd \ kemqZ_k | _fi_jZImjhc K _ahggu_ be
gZb[he__ hlqg_leb\h \paguff Ijh\hf keh_ \ keh_ % f hi
ijhy\leyxlky ]JhjZa”h kez[__ Z \1k@hyof #jZcd fZeu
jbk.7). Kj _~g _fgh]he Igbc k_ahgguc fbgbfmf khe ghklb
\ Hkgh\ghc \ _I\b FmjfZzgkdh]h | _q_gby hilf_qgqzZ_ Iky \ Z\]
fZdkbfm¥ #2j1 _xZij_e_ 1Z]e < keh_ & f gZ \k_o 1
j_azZ fbgbfmfu 1Zd _ ijboh”ylky gZ | _ieuc i_jbh” Z\]m
fZdkbfmfugZ oheh”guc "~ _dZ[jv vyg\Zjv b fzZz&f kf |jb
1Z[el.3). K Jlem[bghc kjhdb gZkimie _gby k_ahggh]h fbghbf
aZiZau\Zx!| ihnklj_i_ggh]h aZ]em[e_gby-abdig” c Wkggg
\ dpbb gb'g _c ]jZgbpu f g khe _gh]h \ _jog ]h d\Zabh

JZafZo kj_"g _fgh]he Igbo k_ahgguo dhe [Zgbc KkF
O+ f \ Hkgh\ghc \_I\b FmjfZgkdh]h |I_q_gby khklzZ\ey |

kdér £ f hg baf_gy_Iky \k_]h hl \ ijb[j_"guo \h"Zo
\ I\b FmjfZgkdh]h I_qg_gby ~h \ ZleZglbq_kdbo \h"*zZ
FmjfZgkdh]l]h b P_gljZevghc \_I\b Ghj*&kZiki&hé¢h | q_gbc
ZleZglbg_kdbo \h”"Zo ]Jem][ _ f \ kehyo = b +

ahgguo dhe_[Zgbc khe_ _ghklb g[10%]. \urzZ |
K -0 ih gZgqZeho 1h*h\ \h*u gZ jZaj_a_ ©Dhevkdhb
"bzZg?® hkh[_ggh ZleZglbg_kdb_ o0Zjzdl_jbah\Zebkv \ |
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| iehkh” _j Zgb f jbk lhgdb Nm~ruk b k k_j_ ~ogu

"h dhgpZo J]h*h\ | _fi_jZImjZ gZ jZaj_a_[ueZ gbmmdhc K
]h~h\ gZgZeky | _ieuc i_jbh” dhlhjuc ijh~he Z 1ky ~h kb
dzZzd kh\j f ggh_ ©J]eh[Zevgh _ 2 ihl_ie_gb_ :jdlbdb Hg
"helh ebrv Yo ]h*Zo dh]*Z \ g _dhlhju_ Jh”u | _iehkh”"_
klZzeddb™  ghjfu K k_j "bguh”™h\ gZ jZaj_a_ ©Dhevkdbc
"bZg? gZ[exMZxlky [_kij_p_”~ _glgh \ukhdb_ agZq _gby I _

35,05 -
35,00 -
3495 1 —— 0-50 m (cT. 3-7) 0-200 m (cT. 3-7) 0-200 m (cT. 1-3)
3400 { — 50-200m (cr. 3-7) —— 150-200 m (cT. 3-7) 0-200 m (cT. 8-10)
aags | T

B —

34,80 -

34,75 -

ConeHocTb

34,70 -
34,65 -
34,60 -
34,55 -

34,50

34,45

| I 1] v A Vi Vi VIl 1X X Xl Xl
Mecsiu
Jbkl7. K_ahgguc oh”™ kj_~g_fghlhe_Ig_c khe_ghklb \h5@ 0£08hyo =+

50+ b + fgzZx¥ b ket fgZ Kt b 18
jZaj_az ©Dhevkdbc f_jbitb[Zam)

LZ[ebAB

KijhdlgzZklimie_gby kj_~g_fgh]he_Igbo k_ahgguo fbgbfmfzZz b fZzdkbfmfzZz khe g
\h~u b bo agZglgHAwpebgguo ke®pgoZaj_a_ ©Dhevkdbc f_[l05]bzg?

Kehc K_ahgguc fZzdkbfmf K_ahgguc fbgbfmf
F_kyp | Stbg F_kyp | Sizax
ljb[j_"9Zy \_I\v FmjfZgkdh]h 1) gby ki
0200 Hdly[jv 34,492 FZc 34,557
Hkgh\gZy \_I\v FmjfZgkdh]h3&)g_gby Kkl
050 \Imklxk_gly[ 34,623/34,619 FZjl+xZij_ev 34,744/34,745
0200 AImkl 34,773 FzZc 34,806

P_gljZzevgZy \_I\v GhjrdZikdh]BH40)q_gby Kkl
0200 K_gly[jvthdly 34,988/34,988 > dZ[jvtyg\zZz 35,013/35,013
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1950
1955
1960
1965
1970
1975
1980
1990
1995
2000
2005

511985
2010
2015
2020

hil

Jbk1.8. Kj_~g_]h~h\u_ ZghfZebb |_fi_jZImju \h~u \ keh_ =z f
9gZ jZaj_a_ ©Dhevkdbc f_jbrbzga \" [105] ]]

KzZfZy gbadzy | _fi_jZImjzZz \h"u gbfK bHjfe gZ [ueZ
\ Ijb[j_"ghc \_I\b FmjfZzgkdh]h | _qg_gby \
1987]1] \Hkgh\ghc \_I\b FmjfZzgkdh)lh | _q_gby %

b 11 b P_gljZzevghc \_I\b GhjrdzZikKdh]h |_q_gby =*

] kf jbk KzZzfZy \ukhd

| fi_jZImjz \Nur_ ghjfufizZ [he__ gZ[ex"ZeZkv \ ijb[j_ ¢
\h~Zo \ 201811 A ZleZglbg_kdbo \h~Zo H
gh\ghc \ _I\b FmjfZzgkdh]h I_q_gby = b 201&]] b
P _gljzevghc \_I\b GhjrdZikdhy\h | f gby += b +
2018]] kf jbk

| jbh” ih\ur_gghc kheh’ghldibgZeky k gZgq@eh k_
j_~bgu ijb[j_"guo \h~Zo ihqglb) I970ebh pip’hj\b k Azl f
_]h kfbey jbh”~ ihgb™ _gghc khe _ghklb ”~eb\rbckhyh”h gZq:
"h\ ihke_ dhlhjh]lh kgh\z_ gt mhber ggh]h ohlv b g_ag
| evgh khe_aZzZizkzZ \h" gilhfh&j xaguojlkklZgpbyoehg gZk
itha_ b aZdhggbekymjZgkrgzZigZed& |h*"hXfnbdkbjh\Zeb
hljbpzl_evhghfZebb khe ghklb

KZfZy \ukhdZy khe ghklv \h*wZ\ub_[géjfu [ueZ \
ljb[j_"ghc \_I\b FmjfZgkdh]h |_ql9§Dy1960, 1961, 1969,

17



b]] VHkgh\ghc \_I\b Fmjfzgkdh]h

g_gby\ £ b ]] b P_gljZzevghc \_I\b Ghj*rdZik
| q_gby = b 11 kf jbk KzZzfZy gbadZy khe_gh
ghjfu gz b [he = gZ[ex~"ZeZkv \ ijb[j_"gutd98h"Zo \

b ]J] \ZlezZzglbg_kdbo \h*Zo Hkgh\ghc \ _I\b Fm
| g _gby £ b 11 b P_gljZzevghc \_I\b Ghj~rdzZikRdh]h I _
19784981]] kf jbk

0,2 -
= LleHTpanktHas BeTBb Hopakanckoro TedeHuns
8 0,1 1 (cT. 8-10)
I
L]
=4
3
5 0,0
= - 0,2
S
8 -0,1 1 =
4 OcHoBHas BeTBb MypMaHCKoro TeyeHus L 0,1 &
{cT. 3-7) I
-0,2 - g
- 0,0 E
0,3 1 g
=
g 0,2 | - -0.1 :tID
g 01 -
% ’ -0,2
= 0.0
=
5 .01 4
=Y n
<] prBpexHasn BeTBb
I
< -0,2 { MypmaHckoro TeveHun
(cT. 1-3) © HET AAHHbIX
-03 -
' o Te) o g} o [Te} (=) Lp) [en) Te) o [Te] o Te] o
Te] To] [{a} [{e] P~ P~ «© [o0] [o)] [=)] o o - - ™~
o [e2] [e2] (o] (o] (o] (2] [e2] (o] [e>] o o (] (] o
- - — - - - — - - - ™~ N N (9] (o]
log

Jbk1.9. Kj_~g_]h~h\u_ ZghfZebb khe_ghklb \h~u \ keh_ + f
gZ jzaj_a_©Dhevkdbc f_jbAbZg?a \ [105] ]

Hp_gdb mjh\gy | _jfhoZebggh]hgikhkihygdy ®Dhevkdh
f jbr"bZg? "ey2020]4[105]ij_ _"klzZz\e ¢a[&, Iljbeh  _gby :
Ilh j _amevlzZzIlZf deZkkbnbdZpbb ~hklZlhggh e _]Jdh \u”™_
| ieu_ b oheh”gu_ Z Izd _bhi\ugbhgghdgdhlea aZA\BRZ
>ey jZaguo \ I\ _c | _g_gbc i_j_ k wibxsbjdbhdhghra
khleZzkmxlky L_f g_ f_g__ \ h”bg b Ihl ~_ Th® mjh\_
oZebggh]h khklhygby \h” \ jZaguo kehyo b \ _I\yo |_
hp_gb\Z Iky h"bgZdh\h gZijbf_j dZd lhevdh | _ieuc be
h[mkeh\e _gh jZaguf bh gkbje&\e gghklb \ebygb f nzdll
hij_ ~ eyxsbo | _jfhoZebgguc j_"bf x ' ghc qZklb ;Zj_gp_\-
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=B>JHOBFBQ?KDB? BKKE?>H<:GBY

=b”jhobfbg_kdb_ mkeh\by d dhlhjuf \ i_j\mx hq_
hlg_kkh”_j Zgb_ \ \h”_ [bh]_gguo we_ f ,gdh\lbedgtdkehjt
hij_~ _eyxl nhjfbjh\Zgb_ i_j\bgghc ijhwgadZlely d hflh) a\_gZ
ljhnbg_kdhg ghbibhdZau\Zxl \ebylgbhob§lzg kdb_ ijhp_kku
"b\uo hj]Zgpa9].

=b”Mjhobfbqg_kdb_ bkkgzZ*"h¥agbgs ©Dhevkdbc f_jb~"
[ueb gZqgZlu ] 9Z g2xkggh”™h\Zl _evkdh®:gm*g
| _j\halZgguc? ih®” jmdh\h”kI\hf G[HO5]|DK Ibilo\pkfjd m~ _
[he , gZl wlhf jZzaj_a_ ijh\h”*yl k jZaghc gZklhlhc g
|Zdbfb ]Jb~rjhobfbq_kdbfb iZjzZihN&Ejfib" gdlddlZ a Z (pH)y
s _ehqgghklv kh”_j Zgb_ jZkl\hj_ggh]h dbkehjh~zZ dj_fg
b h[s_]h nhknhjzZ gbljblgh]h gbljZigh]h b &ZtHglecgh]h
gZklh hij_~ _eyeb dbkehjh”u onhikg hjZkekmgj.ltikgh\gu _
hjlZzgbazZpbb \uihdgdoyihlmbfbg_kdb_ gZ[ex”_gby j_]mey
leZz\mqgbc fhjkdhc gZmqgguc bgklblinlk lez\fhljgbg
=hkm”Zjkl\_gguc hd_Zgh]jZnbqgq_kdpk bgkldhelyjgtd G
gZmglglhke ~h\Zl _evkdbc bgklbIml fhjkdh]h ju[gh]h ¢
hd_Zgh]jZnbb ,IB2B1PH +#heyjguc nbebZe )<KGBJH,]
FmjfZgkdh_ mijzZz\e_gb_ ih ]Jb”jhf_|I _hjheh]bq_kdhc kem

] b FmjfZgkdbc fhjkdhc [bheh]bgq_kdbc bgklbIml F
[112]. < gZklhys_ _ \j_fy lheyjgubt[ebedZle kZlibghc
bgnhjfzZpb_c h ]b*jhobfbb \h® dZd gZ jZaj_a_ ©Dbhevkdtk
\ ;Zj_gp_\hf.fhj_

< 90- Jh”gh]b_ bkke_ _~h\zZIl _eb I1zZdb_ dzZd K <

? FDj_ik G = < j [bgkdZy o, Kdhibdgp jgh\kdZy

| I <hjhgdh\ G : MjZeh\Z F < N_~hkh\ . E

B :?jfZq_gdh L G EZiiZeZcg g . F GhjbgZz E ?
< G<bghl]jz®*h\ = < Bevbg =1 =ZjdzZ\Zy E D P _ohpdZz
< F Ju'h\ <K 1_ljh\ E ? <hedh\kdzZy =< AZ[jmkd
K

B ;Zj"Zg H < LblhaZghjmhébkv bamqg_gb_f Jb*jhobfbc
j_"bfz ;Zj gp_\Z fhjy \dexqgZy \h”u jZaj_aZ @I2hevkdbc
HAgZdNXXN \. baady”~Z ijbgbg hkbobh\dhAyhjuaagZqgbl _evgh _
khdjZs _gb_ h[t _fZ b khklZ\Z ]b”"jhobfbg dihelba didYlex”
im[ebdZpbc ih ]brjhobfbb ;Zj gp_\Z fhjy lihkekhdpdlbeh
h[h[s_ghad, 112] |b~jhobfbgq_kdbo ~Zgguo kh[jZgguo gZ
©Dhevkdbc f_jbflored® [h& e | LZdbf h[jZahf ijbgbfZy
\gbfZgb kh\j f ggu_ ]leh[Zevgu _ baf dlighby deb
ij_"klzZz\ey |Iky ZdlmZevghc b ijZdlbg_kdb ihe_aghc jZ[h
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ZgZebam ]Jb”jhobfbg_kdbo fZl jbZeh\ gZ wlhf jZaj_a_
themqg _g\oiXo \

< wlhdez\_ jzZkkfhlk qahggZy b f_"]1h~h\Zy baf_gqgb
kh~ _jZgby \ \h~"Zo jZaj_aZ ©Dhevkdbc bfd hlixeZiy®Zn hk n z
1Zd kIl _i_g@gZkusbgh” dbkehjh”rhf k ih ]

FZI _jbZeu b f_Ih”u

< gZklhys ¢ jZ[hl_ bkihevah\Zgu k\_~ gby ba [Zau
h kh~_j Zgbb \ \h~"Zo jZaj_aZ ©Dhevkdbc f_jb"bZg? dbk
k 6] GZ “"hex wlbo “\mo iZjzZf_1jhA5%inhd h'’kbllky h[t_ fZ
]b~rjhobfbg_kdbo gZjgexltZgpca  .fhk

4000 9 = Kucnopog (42%)
3500 - B docdatol (33%)
s Cunukatsl (9%)
% 3000 + Hutputel (5%)
E; B Hutpatsl {1%)
s 2500 1 = pH (10%)
T 2000 I E
a |
m
& 1500 - I I
: I :
1000 I
3 || 1 -
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Jbk 1. ?° _]lh~gh_ dhebqg_kl\h ]b*"jhobfbg_kdbo gZ[ex”™_gbc
gZjZaj_a_ ©Dhevkdbc f_jh"b2Bg? 1]
\ kdh[dZo mdZaZgZ “hey \ ijhp_glZo hl h[s_]h h[t_fZ gZ[ex"_gbc

GZ jl2K.1b \ 1ZBe Ijbeh  _gby : \b”"gZ g _j _]meyjghklv

"Zgguo h dbkbhplhkn@Bohkgh\ghc h[t_f ihemq_g k k_j_
1970-0 *h k_j_~B@Ll0-o 1h~h\ dh]~zZz \ kj_"~g_f ahdeh”_eZ
500 hij_~ e _gbc dzZz ~h]lh izjzf _ljZz JZaebqguf [ueh b dhe
ggwo gZ jZaj_a_ klZgpbc \ijbawihf MZomdwjhrh jZkij_
N eylkebh k_ahgZf 3Bk QZs_\k_]h [he__ hij ~ e _gb
ehjh~Z b [he__ nhknzZlh\ gZ[ex™_gby \uihegyeb \
bxe  Z\Imkl_ ghy[j £bhMNjd®&A[jijh\_*"\gBy gp_\hf fhj_
__]h~rgko fhd ih hp_gd_ azZiZkh\ ijhfukeh\uo ju[ |_~
hij_ ~ e gbc dbkehjh”*Z b f_g_ £\ ygnBknadlk\.gly[j_
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12000 +

= Kvucnopog
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S mm ™ = pH =
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Mecsy,
Jbk 1. Dhebqg_klI\h ]b”rjhobfbg_kdbo gZ[ex”™_gbc
gZ jZaj_a_ ©Dhevkdbc f_jh" b Ayd ZK1926 ih ]
< [Za_ "Zgguo IBGJH aZ \ _kv i_jbh” gZ[ex™ _gbc gZ
hij_~ e _gby dbkiehjhAZzik b nhkrZlh\ lukZzaz +
20201] =+ b luk khhI\_IkI\_ggh Ihkdhevdm gZb[he

jZaj \aihegyeb k dhgpZh dh@plD-o |h*h\ kj_"~g 6 )&a
__]h~ghij_~ e _gb_f ]b*rjhdoibdZkdl) er&y "Zevg_cr_]h
ZgZebaZ kobhfgg]h™hdbaf g glhbkehjh”Z b nhknZlh\ \u[jZz

djZlguc ~_kylbe Ibyf i jbh” k ih ] H[t_f “hklImi
ZeZ ijb wihf khdjzZlbgkky 1fZeith dbkehjh"mMbegZh nhknZ
|Zf gZ%. Ilhke _ ] 1b*jhobfbqg_kdb_gZ[ex”_gby gZ jZ

g_kdb g_ ijh\h*yIxlledfrviskh” j°Zgb_ dbkehjh™Z gZ ih\_j¢
m ~gZ

5000 1« 1926-2020 rr. Kucriopog 4000 -

< docdathl
= ® 1961-2020 rr.
%4000 . 3000 -
S 3000
g 2000 -
£ 2000
% 1000 1000 -
Q
b4
0+ o = 0+ - — s
—=2>>;§>_<><><§ —=2>>;§5><><§
Mecsay Mecay

Jbk 1. Dhebqg_kl\h gZ[ex™®_gbc aZ dbkehjh~"hf b nhknzlzfb
gZ jZaj_a_ ©Dhevkdbc f_jb~bzZg?2 ih f_ky2020 oz ++ ]]
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HI[hj ijh[ \h~u gZ ]b”jhobfbq_kdbc ZgZdmagutbh~be
"h gZqZe-®b |h~"h\ beb ieZklbdh\ufb -& fhygm\zZ [ZIhf_I
jZfb qZs_ \k_]h kh klzZzg~Zjlguo ]Jhjbahglh\ ih\_joghklgt
10, 20, 30, 50, 75, 100, 150, 200, f b ijbphgguc a fiZh ~"gZz
jZee_evgh baf_jyeb | bfikhZIngjiktuljh[u h[jZ[Zlu\Zeb \
km~h\hc eZ[hjZIhjbkhkjZAahkI\bb kh klZzg”rZjlgufl,f Ih~*bd.
55, 96, 97].

Kh” j°Zgb_ jzkl\hj_ggh]h \ \hA_ dbkehjm®*Bfhch ~ ey
Ahf _ljbg_kdinllji\Z gyt _fguc f ITh® <bgde jZ dhlhjuc k
XIX \. hklXgij "gbfogzZb[he_ _ gzZ~kihgahf[hf hij_~ e gby dhg
p_gljZpbb dbkehjhrz AZ \k_ wlij \j_jfiy égZ llhd'belzd h fh
A"bnbdZpbc gh hgb [ueb g_ijbghpafibgyeavigkiMbebrv mkeh\k
ijh\_~ gby ZgzZebah\ dhgp_gljZpbb j_Z]_glh\ h[t_f ijh
gh\e_gby dhg_qgghc Ihqgdb5lK NV §bhh~rZ <bgde_ jZ khklh
k_ jbb obfbgq_kdbo j_Zdpbc ijZ¥lABgZxedwc \ ijh[_ \h”u
dbkehjh”™ \ obfbgq_kdb wd\b\Ze _glgh_ dhebq_klI\h ch”*Z |
baf_j gb_f Z bf_ggh dbke2)\Z% hgligkZpMZlg p "h g_jZk
IN\hjbfhc \ \h~_ b jhhddkhlgh]h fZjlZgpzZ dhlhjzZy \aZl
kiI\my \ dbkehc kj_~_ k bhgZfb ch”Z hdbkey | bo ~h k\t
g_kI\_ggh hij_~ ey fh]lh ijbjZlklphWE§BbhkmevnZNZ gZljb!
ijbkmlklI\bb djZofZezZ dzd DbigébdZkhYE \u”_eb&dh’ lhky
kljhlh wd\b\Ze glgh dhe&leqg ghg\mjih fZjl]ZgpXk\hxgihqg _
j_"~wd\b\Ze glgh jdkl\m ggh]h \ ijh][_ dbkehjh"Z

GZkus_gghtktu dbkehjo®f\ujZ gg¥\ ijhp_g,l}Zk
kgblu\Zeidkmhjfme _

Oz% =10017 (02/02 .

] O, xdhgp_gljZpby dbkehjh~Z hij_~ e ggZy Ibljh\Zq

Oz zjZklI\hjbfhklv dbkehjh”Z khhl\_%IddksZy

gby ijb | _fi_jZImj_ b khstughkjlb® eyilzZly|
e b p £109].

Kh” j"Zgb_ \ \h*_ nhikg Zjlhévghknhj&Zij ~* eyehkyv
f_Ih~rhf > _gb _+:ldkbdpkZhevah\AgbhZzd_ _klI\_ \hkklzZgh\bl_e
oehjbh2h\WIhl f _Ih™ 1Zd"_ fZeh baf _gbeky k gZqzZeZ ijl
_]h fh*bnbdZpbbigbgpeibZevdgukih~bebkv JeZ\guf h[jZal
d baf_g_gbyf mkeh\bc[tZdZzébfaZjZzZImjzZ b \j_fy ojZg_gby
dhgp_gljZpbb j [Z5). §Ihh™ hkgh\Bp HaZh\Zgbb nhkmhjgh
eb[*_gh\h]h dhfie_dkZ b _]h \hkklZgh\e_gbb ~h kbevgh
[h]h kh_~bg hghgy kdkiehlghklv dhlhjh]lh i_j _kgblu\Z_ fmx
\ dhgp_gljZpbx nhknzZlh\ hij_~ eyeb \bamZevguf f_Ih~"
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K_j_"bIP80-0 |h*h\ Z ihak'mkihetvah\Zgllhfwe dljhdhehjb

f Ijh\HIf_qg_[@d12] qlh "Zggithgm gljZpbb nhknZlh\ ihemq_
iml_fbamZdudhehjbf_Iljbjh\Elgihyhsvxihlhwe _dljhdhehjb
f_IjhykhihklZ\bfu 1Ijb i_j _oh”_ k \bamZevgh]h kihkh[Z ¢
g _kdbc \hafh'gu g _dhlhju_ jZaebqby \ IThgghklb baf_j g
gbadbo dhgp_ &G0y bg [hevrh_ \hajZklZgb fZdkbfZe
mjh\gy hij_ "~ ey fudlb3jebgbg

Kh”n j"Zgb_\ \h~_ dbkehjh”Z baf_jyehkv \ fe e fe
kl i _gv gZkus_gby \h” dBbkehpghdmfgp _gljZpby nhknZlh\
fdFhev e bMb fdFhev eM fd] e

<Z gh ijb bamqg_gbb k _ahgguo b f_ "]h~h\uo baf_g_o¢
g_kdbo mkeh\bc jdebdBIEgv kgdhfu ihkdhevdm hgb kem
dhgljhevghc lhgdhc k dhlhjhc kjz\gb\Zxl jZzg__ ijh\_~_
gZ[ex™ _gby < ~Zgghc jZ[hl_"ey jZkq_I|Z kj_~g_fgh]h
ghjf kh”_j Zgby dbkehjh”Z b nhknZlh\ gZ jZaj_a_ ©Dh
gZ dzZ ~hf klzg~Zjlghf ]Jhjbahgl_ dzZ ~“hc klZgpbb Z |Z
mqZklgzZaj)ddeh ijbgylh j_r_gb_ bkidDeevallgliZcd v _jbh”™ k
196 ih ]

?s_\ ] G G Am[h\ij _~eh be bkihevah\ZIlv kj_ "¢
mqZkldZf jZaj_aZ hd_Zgh]jZnbq_kdb_ ~Zggu_ \ dZqg_kl
jZdl_jbklibd khklih8byl\h™eh  gguc bf ih”"oh” “h kbo ihj
f gy |ky hd_Zgh]jZnZfb b fhjkdbfb [HEdb]ZfhruZ2ddAdZ4d
ebkv hgmdgw[guflb bkihevah\ggdbbjZdlbihkdhevjiznaj_ a
©Dhevkdbc f_jb*bZg?2 i jlk_ dd bl\gdbe gZ g _f hjuqgh \i
eyxkhhl\_IkI\_ggh Ijb maZkldZ kk K re I¥b[j_"gZy
\ I\v FmjfZgkdh]h | .8tgby fklex | re Hkgh\gZy \_I\v
FmjfZgkdh]lh |I_qg_.g8ky b kf <= K re B _gljZevgZy \_I\v
GhjrdZikdh]h | <gqgakihwysgZ¢h) bkoh”y ba ZgZebaz jzZkij_~
gby Jb”jhobfbg_kdbo izZjZf_Ijh\ \ ighkidhWkibmgZakldn
[ueh j r _gh hlg_klkllhevdey jZkq |1Z kj _~"gbo agZq_gbc
\u[jOur\ZKeh@B0f bl f #gh<_jolm30-f ljhucket]ZjzZg
Ibjh\Zggh ho\Zlu\Z | nlkallgmkidkixs ggmx lhesijemh”?u
[bgZ aZe ]Zgby gb g _c ]jZgbpu dhlhjhc \ ;Zj_ gt _\hf fhj_
A"mdlb\guc i_jbh” khklzZ\d§8]lbelk i “jm]bf hp_gdzZf \ kj
g _f [119]. Bf _ggh \ nhlbgk&llhfh[blZx] gbarb_ fhjkdb_jZ
gby ij_"klzZz\eyxsbnhdhktbhg!| IbghKkldmgbafu ihwlhfm a”_k
gZl[ex™"Z dkKp[hevrZy baf_gqgb\hklv jKKkt\hjZgdly]lh \ \h~_
dbkehjh”~Z b [bh] _gguo we_ f glh\ Lhdqh®dOdzZd"glam][ _
emqgr_\bbgh@ g dgb¥jhobfbg_kdbo iZjZa Ijith]h \ebygby
\ 1 IZpbb
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Kjhdhf gZqZezZ \ ] 1Zpbb nblhieZgdlhgZ kqgblZeky f
dhgp_gljZpby nhknZlh\ \ ih\_joghklguo \h~"Zo gZgbgZe.:
kjZ\g_gbx k ij_ru”“msbf f_kyp_f Kjhdhf gZgEleiahdp\_ | _
jZa\blby fbdjh\h*hjhke_ €t kVypy dkpylZ [e_gb_ nhknZlh\
"hklib]Zeh 0 beb ij_\urZeh wlhl[®]h\_gv

< jZ[hbkihevah\Zeb kjZ\gbl _evguc ZgZeba ~Zgguo |
kzZl evghc klZlbklbdb KlZlbklbg_ _kdZy h[jZ[hldZ “"Zgguc
nbdh\ \uihegyeb \ ijh]jZzffZzo 06 ([FHO b 6 XUIHU

J ameviZlu b h[km ~_gb_

JZKI\hj_gguc dbkredjigd ¥Z [fbbhdb”rjhobfbqilkdbaZz
| ev k\yazZzxgbplkgh\gufb obfbg_kdbfb b [bhobfbqg_kdbfb ij
\ fhj_ nhlhkbgl_ahf ijhl_dzZxsbf \ hkgh\ghfjh\hfjog f
keh_ b ijh*mpbjmxsbf dbkehjh” b hdbkebl_evgufb ijhp
gb_ hj]J]Zgbg_kdbo b g _hj]J]Zgbg_kdbo \_s_ kI\ _kl_kI\ _gc
ghlh ijhbkoh ~ _gby "“uoZgb_ "b\uo hjl]Zgbafhil \Whlhju_
\k_c lhes_ \h™u b khijy  _gu k _]ilLi8.lj_[e_gb _f

Kh” j"Zgb_ dbkehjh”~Z \ ih\_joghklghf keh_ klj_fblky
k ZIfhkn_jguf dbkehjh”~hf qglh h[mkeh\eb\Z | ]Jh \u”™_e_
fhkn_jm \' ' i_jbh” Zdlb\gh]h nhlhkbgl _aZ b ih]Jehs _gb_ Z
ehjh~"Z fhjkdhc \h~hc ijb nddhrkb g [y bl bopi jknidd  k k[14].
| j_jZkij_~ e _gb_ dbkehjh”rzZ f ""m kehyfb b jZchgZfb f
_]h ijhgbdgh\_gb_\ [hekehligmhkdbAplbfms_ KklI\ _afh
kg | "bgZfbgq_kdbo ijhp_kkh\ dhg\ _dlib\gh]h b Imj[me _
\Zgby \ jlbdZevghc phjdiimeggbbevguo [69 gbc

Nhknhj yleyhdkyba JeZ\guo [bh] _gguo \_s_ KkI\ b hlgh
gbkem nbabheh]bgq_kdb \Z'guo we f _glh\ ?]h kh_~bg_
de |hggu_ h[jZah\Zgby fhjkdbo hj]J]Zgbafh\ b ju]lmebjm:
"bag_ggu_ ijhp_kku dZd nhlhkihgf_g \"sdKi@pb Kh
N jTZgb_ b jzZkij_N_e hgB fmjkkdo\h” _ [bhobfbg_kdb_ ijh
p_kku _]Jh ihlj_[e_gby b j_ ] g _jZpbb hij_~ eyxtd [bheh]t
Ib\ghklv \h® HIkmIklI\b_ beb fbgbfZewighnzZkh\ hj]jZgh
gb\Znhlhkbgl _a b ke _~h\Zl _evgh fihhyfi#dlb\glgKlerh

]Jbb k dbkehjh~hf i j jZkij_~_e _gb_ nhknZlh\ f_“~m hl~r_
b jZchgZfb fhjy ijhbkoh~bl aZ kq_| "bgzZfbq_kdbo ijhp_
aZ kq_| dhg\_dlb\gh]h i_j f rb\Zgby

K_ahggZy baf_gqb\hklv kh”_j"Zgby dbkeh3ke9yZ b nt
ZgZebaZ k_ahgghc baf _ggb\hkkkidhgpgghjBpbbbh” dbke
jh*Z b nhknzZlh\ gZ jZaj_a_ ©Dhevkdb@020 Jp"bugl? aZ
jZkkgblZgu kj_~g_fgh]lhe _Igb_agZg_gby debfZlbqg_kdb
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iZjZf_Ijh\ ihf_kygdid MNénklZg”ZjllglhjbahglZ "hc ba i_j
\udOklZgpbc jZaj_aZ jZkiheh  _gguo \Mtjb[p Hklgh\ghc
ki3 \_I\yo FmjfZgkdh]h b P_d#8iZewgh\d &hj*dZikdh]h
| g _ghlZ[e £ Iljbeh _gby 2.1R2(2K?2).

<ukhdhrbjhlgh_  ihehb_gllghkbl_evgzy f_edh\h”gt
' Z]_gp_\Z fhjy \ agZgbl_ewghc* kéyixighh ahgguc oZjzdl_j
|Jb~rjhobfbg_kdh]h j_"bfZz K h”ghc klhjhgu hlkmlkI\k
jZ"bZpbb iheyjghc ghgvx b __ ihklhyggh_ gZebqgb_
Ijb\h~yl d agZqbl_evguf jZaebgbyf \ nhlhkbgl_ Ibqg_kd
nblhieZzgdlhgzZ abfhcKBjm]hckmjh\u_ debfZlbg_kdb_ mke
h[_ki_qgb\zZxl i_j_ f rb\Zgb_ ijZdlbg_kdb \k_c Ilhesb
ith\_joghklb fhaZz2gkkg | dhg\_dpbbabfgkcgig jbhBlh] _
]brjhobfbg_kdbc j_"bf \ | _ieuc i_jbh” 1h~Z hij_"_ey 1Kk
[bheh]bqgflkkdb[bhobfbqgfbkndbdlhjZfb\ oheh”guteZ\gmx
jhev b]ljZxl nbabq_kdb[11Rjhp_kku

< _kgh& i_j\hc iheh\bgu Zij_ey \ mameebvdZyby
dhebqg_klI\Z ihklmkZeg_qgghc jZ"bZpbb bjdhlblgkibnbdZpby
nhlhkbglgddgbgzZ\lkyg®p\ | gb_ 2 nblhieZgdlhgZ qglh ijb
d gZkus_gghklb ih\ yodghktdpkehjhrhf ~H04 %x(7,5
78fe ebmf_gvr_gbx kh”™_fbHgh¥evgh]lh nhlgknhh&evr c
gZklb jZaj_az0gd M @Z kZfhc x ghc klZgp0,65"W, +
gZ k_\ugg"t9,7190,75 M) WIh3&Ro\ur_bgD,060,13 M gb " _
qg_f \ fZjl_

< fZ_ bgl_gkb\ghklv nhlhkbgl _az j_ adh\\ledbj@kdbyl a
dhebg KINEg qgghc jZ"bZpbb b _dhaZhKkEZhgglguo \
s _klI\ GZkusihgbjoghklguo \h" didfkledlihgZ \k_o klZgpby
Ahklb]lzZz | fZdkbfZevgudll®gZ%gbdzZzd b _]1h dhgp_gljZp
(8,0+ fe e Z hptkfZlh\ mf_gvtD,3845 M gZ x ghc
klZgpbb ~h M gZ k_\_jgho 0,60 M). Ihkdhevdm hdbk
ebl _evgu_ ijhp_kku Ilhevdh gZgbgzxl jZa\b\ZIlvky hgb g
kI\_ggh]h \ebygby gZ kh”_j"Zgb_ dbkedqgh”\Z Zijhvelhf i _
ijbrhggu_ \h”u fZdkbfZevglb f§IBPOU %, baB,1+ fe, &
kh~ j°Zgb_nhbraZllgy |ky g agZok|Zeyghbn \jZe fz
fZjlhfDdhgpm fgy gZem bxgy ml[uev fbg_jZevgh]h nhknt
_]h ihlj_[e_gby nblhieZgdlhghf peZHkhWggskigdhg] Zgb
g_kdh]h \_s kI\Z \ agZqgbl_evghc f_j_ mjz\gd\ _rb\ZxI| 7]
wlhfm kh” _j Zgb_ nhkwZgbg\hklgehk wih]lh \j_klgb
ebabjm_Iky gZ mjh\yg M,hldl&hzZzyk¥ abihklhygguf "h gZqZ
hk _gb
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110
108
106
104
102
100
98
96
94
92
90
88
86

—_

W

o
1

atbl, MKMonb/1

84
1,0

09
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0.1

Jbk225 Kj_"g_fghlhe_lg
gZjZaj_a_

0,0

__jZkij_~_e_gb_ dbkehjh”Z b nhknzZlh\
©Dhevkdbc f_jbrbzg?2 \ fZ_
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1 2 J 4 5 6 7 8 9 10
69°30° 70°00° 70°30° 71°00° 71°30° 72°00° 72°30° 73°00° 73°30° 74°00°
33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30°

8,2
8,0
7.8
7.6

7.4

Mmy6uHa, m

7,2
7,0
6,8

6,6

6,4
116
114
112
110
108
106
104
102
100
98
96
94
92
90
88
86
84
1,0

0,9
0,8
07
06

Mmy6uHa, m

0,5
0,4
03
0,2
0,1
0,0

Jbk226. Kj_~g_fghlhe_Ilg__ jZkij_~_e_gb_ dbkehjh”Z b nhknZlh\
gZjZaj_a_ ©Dhevkdbc f_jb*bzZg2 \ bxg_
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Mmy6uHa, m

my6uHa, m

my6uHa, m

1 2 3 4 5 6 7 8 9 10
69°30° 70°00° 70°30° 71°00° 71°30° 72°00° 72°30° 73°00° 73°30° 74°00°
33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30°

1 1 |

8,2
50 8,0
100 o
7,6
150 74
200 7.2
7,0

250
6,8
3004 6,6
6,4
0 116
114
50 112
110
108
104
150 102
100
98
200 96
94
250 92
i 90
88
300 86
84
0 1,0
0,9

50
0,8
100 0,7
0,6

150
0,5
2004 04
0,3

250
0,2
300 docdharsl, MKMOML/ 1
0,0

Jbk2.27 Kj_~g_fghlhe Ig__ jZkij_~_e_gb_ dbkehjh”rZ b nhknZlh\
gZjZaj_a_ ©Dhevkdbc f_jb~bZg? \ bxe_
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Mmy6uHa, m

my6uHa, m

my6uHa, m

1 " 3 4 5 6 7 8 9 10
69°30° 70°00° 70°30° 71°00° 71°30° 72°00° 72°30° 73°00° 73°30° 74°00°
33°30°  33°30° 33°30°  33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30°
0

8,2

50 8,0

100 18

7.6
150 74
200 7.2
7,0
250
6,8
3001 Kucropoa, Mn/n B8
6,4
0 16
114
50 112
110
108
100 106
104
150 102
100
08
200 a5
94
250 92
90
300 : Bg
HacbiweHne kncnopogom, % 86
84
0 1,0
0,9
50
0,8
100 0,7
0,6
150 -
0,5
200 0,4
0,3
250
0,2
300 0,1

docdatbl, MKMonb/n

Jbk228 Kj_"g_fghlhe_lg

9ZjZaj_a_

__JZkij_"_e_
©Dhevkdbc f_jb”rbz
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€e_g

b_
ga

0,0

dbkehjh~Z b nhknzlh\
\ Z\]mkl_



1 2 3 4 5 6 7 8 9 10
69°30° 70°00° 70°30° 71°00° 71°30° 72°00° 72°30° 73°00° 73°30° 74°00°
33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30°

0
8,2
50 8,0
100 18
s 7.6
@ 150
= 7.4
3 .
E 200 7.2
7.0
250
6,8
300 A " 6,6
Kucnopoa, mn/n
0 - o
114
50 112
110
108
100 16
b= 104
g 150 102
e 100
% 200 =
= 96
94
250 92

90
88
86
84
1,0

09
0,8
0,7
0,6

300 HacbiweHvie kucnopogom, %

0,5
0,4

my6uHa, m

0,3
0,2
0.1
0,0

docdatbl, MKMonb/n

Jbk229. Kj_~g_fghlhe_lg__ jZkij_"_e_g

_gb_ dbkehjh”Z b nhknZlh\
gZjZaj_a_ ©Dhevkdbc f_jb~rbzg2 \

k_gly[j_
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1 2 3 4 5 6 7 8 9 10
69°30° 70°00° 70°30° 71°00° 71°30° 72°00° 72°30° 73°00° 73°30° 74°00°
33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30°

50

100

150

Mmy6uHa, m

200

250

3004 Kucnopoa, mn/n

50

100

150

200

my6uHa, m

250

3001 Hachiwenue kucnopoaom, %

50 4

100

150

Mmy6uHa, m

2004

250

3009 doccathbl, MkMonb/n

_e_gb_ dbkehjh”Z b nhknZlh\
brbzga \ hdly[j_

Jbk2.2.10 Kj_~g_fghlhe lg__ jZkij_"_e
j

gZjZaj_a_ ©Dhevkdbc f
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Mmy6uHa, m

my6uHa, m

Mmy6uHa, m

1 2 3 4 5 6 7 8 9 10
69°30° 70°00° 70°30° 71°00° 71°30° 72°00° 72°30° 73°00° 73°30° 74°00°
33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30° 33°30°

8,2
50 8,0
100 18
7.6
150 74
200 7.2
7.0
250
6,8
3004 Kuenono y 6,6
Kucnopoa, mn/n
6,4
0 16
14
50 112
10
108
100 106
104
150 102
100
08
200 55
94
250 92

3009 HacblweHvie kncriopogom, %

90
88
86
84

0 1,0
09

50
0,8
100 0,7
0,6

150
0,5
200 0,4
0,3

250
0,2
300 0.1

docdatbl, MKMonb/n

0,0

dbkehjh”Z b nhknzZlh\

Jbk2211 Kj_~g_fghlhe_lg__ jZkij_"~_e_gb_
gZjZaj_a_ ©Dhevkdbc f_jb~rbZg?2 \ ghy][j_
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Jbk2212 Kj_~g_fghlhe Ig__ jZkij_~_e_gb_ dbkehjh”Z b nhknZIh\
9gZjZaj_a_ ©Dhevkdbc f_jbrbzga \ ~_dZzZ[j_
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E Ihf ith f_j_ ijh]lj_\Z2 \h™ | _fi_jZImjZ ih\urZz
jZk|\hjbfhk|V dbkehjh~Zz khlnrif\ _kinZgky glh kddgZau\zZ _ Ik
_Jh kh™_jZgbfb |l _ie\h~z | _f f_gMrkehjhkiBkh[ghg _c
jZkl\hjblvky bxg _ jZa\bIb_ hdbkebl_evguo ijhp_kkh\ b
bgl _gkb\ghklb \_] -l&Zpbb rbepblZ [bh]_gguo \_s_kI\ kg
kh~ j°Zgb_ dbkehjh”Z \ ihkejoghhlighft felld %). =+

—em|[ _ f hgh Ih"_ mf_gvrZ |ky ,gBell£2% \fe e
j_amevlZIl_jZaeh _gby hj]l]Zgbg_kdh]h \_s_KkI\Z ihklmiZ
keh, bm ~gZ khklz\ey | +95%e €6Z I 0 K_\_jguo klZgptk

jZaj_aZabaaZiZa™u\Zgby ijhp_kkhjb Xk f] sl Zgplhlf hie
\ukhdb_ rbjhlu f@AdgBkus_gihy _joghklguo \h”® dbkehjh~}
(110413% gZklmizZ | \ bxg_ Z g_\ fzZ_dZd gZ hklZevgu

< bxe_nhlhkbgl _a h]jZgbg_g “hkimighklvx [bh] ggu
kg | jZ\gh\_kby ijh"mdpbhgguo b hdbkegdkesgaohikhyp k
ih\_joghklguo \h® dbkehjh”~hf khojZgy 10B$ogZ mjhyg =
ithgb Z _Iky ®MB%. <€ |h~ h\hf oh”_ kh” _ | Zg blyofrblgkorf &l \
\' \_jog_f-f_Ijh\hf keh_ “hklb]Z_Iky \ bxe_zxZ\]Imkl.
dhgp_gljZpby wlh]h [bh] _ggh]h we f glZ gZ \k_f jZaj
0,2 M khklZ\eyy M, Ih]*Z d¥dijbhgguo \h*"Zo hgZz
ihkl_i_ggh jzZzkl _|I

< Z\lmklazdajhy\eyxs ]Jhky g_"~hklZldZ iblZl _evguc
\ ] IZpby 9gZqbgzZ_ | aZlmoZlv gZkus_gghklv ih\_j
dbkehjh~"hf mf_gvrZ 1104 %hZ ih kh”_j Zgb_ klZgh\blky
70fe e "“hklb]Zy k_ahggh]h fbgbfmfZ + fe e =em]
kehy ijhbkoh”yl gZdhie_gb_ b Zdlb\gh_ jZaeh _gb_
\ s klI\Zz b | j_ ] 9 _jZpby [bh] _gguo we f glh\ k
Ih|j [e_gb_f dbkehjh’\Z kh” j°Zgb_ dhlhjh]lh \h \k_c Ih
f gvr70Ofe e GZkus_gghklv ijbr*hgguo \h™® dbkehjh”~hf ih
8800 % (6,8 fe edhgp_gljZpby nhknzZlh\ \ gbo khklZ\e\
091 M ijb[eb Zykv d |hAh\hfm fZdkbfmfm Ke_"m_1| hilf_|I
nblhiezgdlhg ithlj\[Ewyf Qbke_ b j_ ] _g_ ijh\Zg[@@jc nhknh
HAgZdh [bh] _gguo \_s_KkI\ ihklmiZxsbo \ nhlbg_kdbc
j_]1 9 _jZpbb o\zZlZ | ebrv gZ ih~™_j Zgb_ bgl_gkb\ghkl
mjh\g_  g_kdhevdh ij_\urZxs_f aZljZlu dbkehjh?Z gZ

ijhp_kKdg].
Hk gvx \ j_amevlZl_ \uoheZ b\Zgby ih\_joghklguo \
dhg\_ dIb\gh i j_f rb\Zgblththrgjghh \ujZ\ikihwz j° Z

gbdbkehjh”"Z b nhknzZlh\ ih<\kjlpld/Zpebk mf_gvr_gb_ f k\_
\h]lh *"gy nhlhkbgl_a ijh*he Z_ | aZlmoZlv Z ijhp_kku jZ
g_kdh]h \_s _kI\Z gZh[hjhl mkbeb\Zxlky b gZtgbhgzZxl ij_
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lj_[e_gb_f nhknZlh\ i_j\bqgufb ijh mp_glZfb qlh ijb\h"t
gbx gZkus_igbyjoghklguo \h”® dbkehjh?OBf#bhh\ut_
gbxkh” _j"Zgby \ gbo fbg_jZevg R1®OWRKNM.jZ ijb hg
ghf ketthgp_gljZpby nhkhkkZbhX | gZ [hevr_c qZklb jZaj_
kbfZevguo aZ ]h”" (6,8§¥q01lgM GZgbgZ Iky ihkl_i_gguc i_]
oh”™ hl e _Ig_]h jzZkij_~_e _gby ]Jb~jhobfbqg_kdbo izZjzf_Ijh

< hdly[j_ i_jbh™\_&ZI\Zpbd Iky ijZdlbg_kdb ij _djZsZz
ijh"mdpbhggu_ ijhp_kku b]jhgh\genxhhev \ jZKkij_ " e ¢
dbkehjhr"zZ GZzZkudfgidhk]jeghklguo \h” klZgh\b%l gb™ _
khklz\dyz \k_f jZaj%a Dhg\_dlb\gh_i_j f rb\Zgb_ kh\f_|
bgl gkhfgZaeh  ghjlJfZgbq_kdh]h \_s kI\Z Ind\h e qdo \ Z x
ljZpbrhknZlh\ \ ih\_joghklghB2&e40 M*hgZ k_\_jguo klZg
pbyo “h M) m "gzZkhgiZzgy |Iky gZ "hklZlhggh \ukhdhf
(0,809,888 M).

<ghy[jjZkij_~_e_gb_ dbkehjh”~Z klZgh\blky .Jebadbf
GZkus _ggbklv\ _joghkhkgédhmf gvrZ Iky¥%hZem][50+
75fihdzZzaulZ_| g_[hekirht kj_ g _2%Y qgith fh | [ulv h[m
keh\e _gh dzZd \ujZightZghzgby dbkehjh”Z ih\ 6hfibdZeb
dhg\ _dlib\ghlh i_j f, i@\ pbmZdIihglh \ wlh \j fy \ [he_ _
]Jem[hdbo kehyo gZkimizZ_ | k_ahgguc fZdkbfmf |I_fi_jZIn
dmf_gvr_gjkl\hjbfhlidilbkehjhrgdbbijhgbo jZ\mkeh\byo
m\ _ebqg_gpbwx hlghkbl_ &nhgth]jhzgbfigp gljZplgy jZevgh]h
nhknh)zZih\_joghikdth”*Zoghy[m\ _ebgb\zZ Ik¥,HyZF ih
kjZz\g _gbx k hdly[j_ fyglEkkZeyx qikdp azZ 052+F Z
9Z k_\_]j®bg++ —Fr"gM kh”™_j°Zgb_ nhknZlh\ ihglb ih\k_
jZ\gy DBpH95 —KgZ kZfhc x ghc klZgpbbF+tgZ kZfhc f_e
dh\h~ghc =+ 3F

< |l g_gb_ hk_gb k k_glyldhgp_ghjypby dbkehjh"Z
\k_f jZajbgah \k_c Ihes_ \h*u 9KlZbdkyZevghf tfh\g
6,9fe e "hklb]Jofdldhgpm igbl&Ihf \ hdly[j_ hgZ \ p_ehf k.
gbadzy Bfgdhghggbc kjlmdig*blky Jh*h\hc fbgbfmdfygZkus _
\h” dbkehjh "hf(88W0%Y Ijhp_kku fbg_jZebaZpbb hj]J]Zgbqg_
\ s _kI\Z b dhg\_dlb\gh_ i_jih*Yb\dDgBx!| \ hlabdgbc
I_jbh™ | _g” gpbXx ebg_dbgp_gljZpbb nhknzZlh\ \h \k_c |
\h~rkh”rgh\j_f_gguf jiloltkth® _j"Zgby dh ~gm

Abfhc \ke ~klI\b_ bgl _gkb\gh]h \uoheZ b\Zgby ih\_j
dhg\_dlb\gh_ i_j_ f_he\Zdb\Z | ijZzdlbqg_lkhdls fkXu hl
ih\_joghklb YglhgEZ\hbld\ujZz\gb\Zgbx \_jlbdZevguo ijhnb
]b~rjhobfbg_kdbo izjzf_Ijm\ ghijhdbhfm bo jZkij_~ e _gbx
jZaj_a_ lhkdhevdm \ wlhl k_ahg nhlhkbghbhkédhggbdbZ |
dbkehjh”~zZ ~ey \h”™ klZzgh\blky bo ]Zahh[f_g k ZlIfhkn_jhc
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hij_~ ey Iky \'i_j\mx hg_j_"~v kl_i_gvx _]1h jZkIRhjbfhkll
| _fi_jZImju b khe Khkidz[jy ih fzZjl [eZhkeZj¥e gbx
hdbkebl _evguo ijhimkighhghc Thes_ \h”~u ihdpKklehjgbx
ba ZIfhkn_ju b i_jlJlghkmamenigV_dlib\gh]lh i_j f ¥Yb\Zgby
[he__ ]Jem[hdbgZkabkbgbkehhdiA jodhl00-f _Ijh\h]h kehy
klZ[bebabjmgZlkyhdag®7 % X ijbr"hgghimyt ebgb\allky
91%\ ~ dZ[j 39w %\ yg\Z) _ £fZHh” j"Zgb_dbkehjh”~Z gz \
jZaj_a_ b \h \k_c lhes_ \h?u ihkl_i_ghglh7im\_efleqb\Z_Iky
N dZ[fh7,1x fel\efZjlaz kgnémqr_gphy jZkl\hjbfhklb ih
f j_ hklul\Zghyk \h~rgkthjhgu bb©\ glbeypbb?2 \ j amevlZ
bgl _gkb\gh]h dhg\_dlb\gh]h itk #jnmb\&gbfgbc i _jbh”
jZkij_ " e mpknZIgpX jZaj_a_ “hklZlhqgghkhhkghrjhdighf
bokh”~ j"Zgby \ k_\_jghf gZijz\e_gbb \ kj_"~g_f azZ k_ah
gZ kZfhc x ghc klZgpbb "hgZ#*kZfheOkt\bkghem[bghc
\ kj_~g faz k_ahg gZz + — 0 hl)ihN\hjohgeh' K osbh Ky Z
\ ijbrhgguo \h~"Zo ijhp_kku kbhaéBHggddh azZz \ ] I1Zpbhg
i _jbhhjl]Zzgbg_kdh]lh \_s kI\Z h[h]ZsZx] bo [bh]_ggufb
(ih~A”™ _j°b\Zy \ ijb hgghf keh_ fZdkbfZevgu_ dhgp_gljzZpl
\ke_~ aZ gbfb dEgkgdpbb b ih\ _joghklgu_ \h?u < j_ar
fZjlm kh”_j Zgb_ fbg_jZevgh]jh\n hkahfige h"hklb]Z |
fZdkbfZevguo agZqg_ghbé kdhlhkfjum\ ebgb\zZxlky \ k_ \ _jgh
gZijZ\e _gbb4H,66 —0gZ kZfhc kckgZgpb0,760,79 — 0 +
gZ kZfhc khd jlgzdbf h[jZzahf apeZzZdbf@djy hlkmlkl\bx
ihlj _[e_gby [bh] _gguo \_s_kI\ nblhieZgdlhghf Kk h”ghc
j_1 9 jZptkb”"jm]lhc ijhbkoh” bl \hkldZghRiZg giZzevghlh
nhknhjZz dhlhjuc k gZqZehf \ ] IZpbhggh]h k_ahgz \
h[_ki_qgb\Z_| khapdig]Zgbygh kdh]h \_s_klI\Z
K_ahgglhe [Z&bhy j Zgby jZkI\hj_ggh]lh \ \h~_ dbke
nhknzZlpzZaj a_ ©Dhevkdbc f_jbr"bzZg? "hklhZaflZgZb[he
\ nhibg_kdh¢c]ahgaf ggb\hklv wibo ]b”jhobfbq_kdbo iZ]j
fZdkbfZevagZZ¥q | yjdh \uj& aogghklb ijhp_kkh\ nhlhkbg
jbk 2.13).K Jem[bghc jZafZo dhe_ [Zgbc dbdbdgbk2ayh"Z |
ghlh nhkmhfiZgvrzZ Iky\ LZ4dg_ #f |jh\hf kéhlgkhklZ\ey |
1,1+ feeey kh”™ _j"Zgby dbloegsjd 2y gZkus _gghklb \h~
dbkehjhblof5+ —O0 ey dhgp_gljZpbb nhknzZlh\ k fzZdk
agZq_gbyfb gz ih\_jpagmmktb f EhojZgy Iky \ p_ehf gZ mj
0,608 fe &58% b0,1H,2 —OkhhlI\_IkI\. gjgphwIh¥fijb[j_"guo
\h~Zo i_j\u_ "\ _ klZgpbb jZzay_ a@fpphakhggb\hklv kh” |
"Zgby dbkehjh”~Z ijhke\h AkZ clklyes  khklZ\eyy + fe
ih\_joghklb b + mfege +
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Jbk 213 JZafzZo kj_"g_fgh]he_Ilgbo k_ahgguo dhe_[Zgbc dbkehjh”*Z b nhkn?Z
gZ jZaj_a_ ©Dhevkdbc f_jbrbZg?

41



>ey [he__ iheghc #&«Zpgbgguo baf _g gbc dhgp_glj
dbkehjh”~Z b nh&him&gbl_evgh ijbl\p*h\fhoh” bo
\_jlbdZevguo ijhnbe_cteZeMyh klZgpbb jZza32.a44 jbk
2.2.23). Hkgh\ghc Z&p _e@lZg gZ ih\_joghklguo b ijbArhgguc
kehb lhesbghc hdheh §Z \EdodKlZgpbyo \h \k_ f_Kk
khn j"Zgibbkehjh”"Z b gZkushfgdhkivhghlhggh mKku\Zxl
Jem[bgBathgp_ gljapkynzZlih\ gzZhkhblebk Ijb iZjzf IjZ
kezZ[thd _gyxlky ih \_jlpadod8lio

ljb jZ\guo mkeh\byo \ ] IZpbb dhebq_ klI\h kheg q
[bh] _gguo \_s_KkI\ hkh[_gghklb jZzkij_~ e _gby dbkehjh".
fghlhf aZAlmkl _fi_jZIm\ebyxs gZ |hZkl\hjbfhkle kg
hk_ggb_ f_klypaivtghy[jv dh]jrz |_dzfijdigmjzZm[u\zZ | \
k \_jghf gZijZ\e_gbb kh”_j"Zgb_ dbkehjkh"¥]ZmygZebqgb
k \ j <bdh g _gbyo \“hev jZaj_azZ hlf_qzZ_Ilky klzZlbklbqg
lj _gdzZdih\ _joghklguo 0.63® fe e aZ . filhe,p-value =

0,000« l1Zd b \ ijb~hgguo fe . ef baedp-valueh F

« lhkdhevdm gn Rgghjh”rghklv | _fi_jZImju khojZg
"hevr_ agZdpfg@”™ kv gZ[ex""4 tkdZAj +*yg\Zj_ fe ¢
aZ fhj fp-wealue « ). <abfg\ k ggbc i_jbh™ dh]*rZ

| fi_jZImj@z jZaj_a_ jZkij_~ e _gZ ijZdlbg_Kaely h~gh
dbkehjh”*Z agZglgfu hlkmlkl\mxl

< baf_g_gbyo gZkush’ggbkEhjh*"hf \*hev jZa]j_aZ agZ
lj_gh\nzdlbg_kdb< ih\_joghklghfjkKahZo agZq_gbc \
kK_gly[j_x=fZQgl ij_\urz %, Zz\ Zij_e_+bxg\j_fyh ZdIb\ghc
\ 1 1 ZpPBbklb]Z 3%.tM *"gZ4ZafZgZdlbqg_kdb \h \k_ f_kyp
khklzZ\dd83% [_a mq_I|Z kZfhc f_edh\hRgghne[hiZgpbb
"hklib]2% ebrv\ k_gly[j_ aZ kq_lgkk&zah]ldhby dbkehjh~hf
ijbAhgguo \h” gZ kZfhc Jem[hdhc klZgpbb f

KH _j"Zgb_ nhknzZlh\ \ ih\_jogh®klgebqbh¥Zdky k x]Z g
k \_jihqglb \h \k_ fhidypufa dh]*Z fbg_jenkgh]z
\h~_ ~hklZIhg@gd —§ agZgbfuc |j_g” khklz\ey | —

fhj fbe\Vp-value « K jbhgbadhkbh”™_ j"Zgby
nhknzZlh\ gf g  \ujz0,04 —0 aZz . flbve\ bxg_+bxe
dhgp_gljzppbzZxl "h fbgbfmhazkrEd\(h ZNfmkl_+k_ ,gly][j_
aZiZk nhknzlh\ gZohHbpgbdfyeyghf mph\ihevdh gZqgbgzZ_|I
\hkklZzgz\eb\&Ivkly*hgghf ké&h_j Zgb_ fbg_jadkah]iz
m\_ebqgb\Z_I|ky \ k_\_jghf gZijZ\e_gbb khOh$§dx3bfuf |j_ g~
aZz fHpep-value « \h \k_ f_kypu djhf_ Z\]mklZ «
lj _ghlkmlkl\ddhgp _gljZpby nhknzZlh\ Ahklb]Z | Jh™~h\h]h
aZ kgdlb\guo ijhp_kkh\ bo jm "@gZ4Zpbb
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Jbk 214. K_ahggZy “bgzfbdzZ kj_"~g_fgh]he_Ig_]h jZkij_~_e_gby dbkehjh"Zz
b nhknzlhdz kl jZzaj_aZ ©Dhevkdbc f_jb”~bzZg?

43



Jbk 215. K_ahggzZy “bgzfbdzZ kj_"g_fghjh&kilg” e _gby dbkehjh~Zz
b nhknzlhdz kl jZaj_aZ ©Dhevkdbc f_jb”~bzZg?
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Jbk 216. K_ahggZy “bgzfbdz kj_"~g_fgh]lhe_Ig_]h jZkij_~_e_gby dbkehjh~Zz
bnhknzlhgz kl jZzaj_aZ ©Dhevkdbc f_jb”~bzZg?
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Jbk 217. K_ahggzZy “bgzfbdzZ kj_"~g_fgh]he_Ig_]h jZkij_~_e_gby dbkehjh"Zz
b nhknzlhdz kl jZzaj_aZ ©Dhevkdbc f_jb”~bzZg?
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Jbk .18. K_ahggZy “bgzfbdzZ kj_"~g_fgh]lhe_Ig_]h jZkij_~_e_gby dbkehjh"Zz
b nhknzlhdz kl jZzaj_aZ ©Dhevkdbc f_jb”~bzZg?

47



Jbk .19. K_ahggZy “bgzfbdzZ kj_"~g_fgh]he_Ig_]h jZkij_~_e_gby dbkehjh"Zz
b nhknzlhdz kl jZzaj_aZ ©Dhevkdbc f_jb”~bzZg?
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Jbk .20. K_ahggZy “bgzfbdzZ kj_"~g_fgh]he_Ig_]h jZkij_~_e_gby dbkehjh"Zz
b nhknzlhdz kl jZzaj_aZ ©Dhevkdbc f_jb”~bzZg?
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Jbk 221. K_ahggzZy “"bgzfbdzZ kj_"~g_fgh]lhe_Ig_]h jZkij_~_e_gby dbkehjh"Zz
b nhknzlhdz kl jZzaj_aZ ©Dhevkdbc f_jb”~bzZg?
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Jbk 2.22. K_ahggzZy "bgzfbdzZ kj_"~g_fgh]lhe_Ig_]h jZkij_~_e_gby dbkehjh"Zz
b nhknzlhdz kl jZzaj_aZ ©Dhevkdbc f_jb”~bzZg?
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Jbk 2.23. K_ahggZy “bgzfbdz kj_"~g_fgh]lhe_Ig_]h jZkij_~_e_gby dbkehjh~z
b nhknzlhdz kl jZaj_azZ ©Dhevkdbc f_jb~bzg?
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>Ze _ JZkkfhlj_gu k_ahggu_ baf_g _gbywkh] g fgh]h
\a\_r_qgldtkh”™ _j " Zgby dbkehjh”Z B MkaneyHOB0 f b
100f £2ghgdj o mqgZildaj aZ ©Dhevkdbc fibg"bgay b
Hkgh\gZy \_I\b Fmjflzdkdn]EevgZy \_I\v Ghj*dZikdh]h |_
WIib bgl_]jZevgu_ oZjzZ4dl pjb&khbdibljZz xNjhobfbqg_kdb _
mkehWhyhI\ ITklI\mxsbo \h*guo fZkk

Ihkdhevdm baf _ggb\hklv ]b~rjhobfbqg_kdbo izZjzf Ijh)\
b ijbhgguo \h*Zo kms_kI\_ggh f_gvr_ q_f \ nhlbg_kdhf
I _jbh”™ hgz \fhfsexk ahggu_ wdkljfbfgbffunf b fZdkbhfmf
]ml “eblvky \ B fg kibb[he g agZqgbl hdebglgZykv ih \, ebgbg_
glh azZljmMghijl » e gb_ Thwlhfihé h[teydb\ghdi\
e_glkyhdh\ gZkimie_gby wdklj_fmfh\ jZklI\hj_ggiZ]h dbke
lh\ \ dzZq flblybfZzevgldodkbfZevguo agbgbgdebkv Z[kh
exlguc fbgbfmf fZdkbfmf b \ _ebgbgu dhlhju ghlebqgZe
[he _ q_f%@/12)h| jZzafZoZ J]h~h\h]h oh~Z

K_ahgguc oh”™ kj_~g _fgh]he |Ig acbdkephgdjZpbjog f
30-f_Ijh\hf kébjem]|[ _ fgZlj_o mgZkbdZoljzmjh aghfm
fogbfmfmZadkbfmimafZok ahgguo dhe [Zgbc \ keh_ %
jZaguo klZgpbyo KhikdZ\efye & kohls kI\_ggh \ur_ qg_f \ ke

f #g0,6% fe e Kk gzZb[hevrbfb agZqg_gbyfb \ ijb[j_ ¢
"ey h[hbo klez{e\R.1).

LZ[ebp2.1

Kjhdb gZklmie_gby f_kyp gzZ”~ q_jlhc kj_"~g_fgh]lhe_Ilgbo k_ahgguo fbgbfn
b fZzdkbfmfh\ “bjguc rjbnl dhgp_gljZpbb dbkehjh~Z b bo agZq_gby fe e ih”
gZ jZaj_a_ ©Dhevkdbc f_jb~bzZg?

.g Ghf_j klZgpbb

v |1 2 3 4 5 6 7 8 9 10
VI X VI X VII X VIl X VIl X VIl X VIl X VIl X VIl K VIl XI

3 |6.615,73 6,506,68 6,635,69 6,68%6,71 6,676,71 6,715,77 6,816,86 6885,93 6,856,90 6,88%5,97

S| v v v v NV vV VvV VMV OV

8,22 7,98 8,08 8,07 7,99 8,07 808 793795 7,99 8,20

XK X X 4 X 4 X 4 X 4 X I X X X 4

s, |651656 646 6,62%6,64 6,5956,63 6596,62 6,696,71 6,736,77 6,19 6,73 6,856,87

S| 4w IV & A A IV & A A A A

— | 7414748 7,309,36 7,2674.28 7,18 717 7269427 7,39 7.48 7.41 7,53

< \ _jog_ ff _Ijh\hf keh_ fZdkbfmf kh”~_jZgby dbkehijl
82fe e gZ \k_f jZaj_a_gZklmiz_| \ fZ_ dh]*Z bgl_gkk
gZb\ukrzy jd24, kf 1Z[e2.1,1Z2[e.22).1h f_j e Ig_]h ijh
li_\Z \h™ jZa\blby ijhp_kkh\ fbg_jZebaZpbb hjl]Zgbq_kd
kl i _ggh]h kgb  _gby bgl gkb\ghklb nhlhkbgl_az kh”"_j
mf _gvrZ |ky "hklb]Zy fbgbfZevguo aZ ]h™ agZq_gbc
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kil _+hdly[j_ Ijbg_f \ P_gljZevghc \_I\b Ghj~rdZikdh]h I_
ljZpbyzZf Igh \ur_ fee qg_f\ Hkgh\ghc \ _I\b FmjfZ
gby fe e b ijb[j_"guo \h~Zo + fe e < ihke A r
kh~ _j"Zgb_dbkehjh~rzZ f _"e _ggh kiRgbZ ¢logl gkblgh

klb hdbkebl_evguo ijhp_kkh\ k h~ghc kljgkigajbdhm\_eb
kilb dbkehjh”~Z \ j idamlevigby | fi_ jZImju ih\_joghkklguo \t
Aimlhe Z 1zd _ [&€2jiZpdglp \h™ \ ijhp_k&bfdiklhgdhg\ d
Ib\ghlh i_j f rb\Zgby

Jbk 224 K_ahgguc oh” kj_~g_fgh]he_Ilg_lh kh~_j Zgby jZkl\hj_ggh]h
\'\h~_ dbkehjh”rzZ \ kehyo = f b*gh £ jZaj_a_ ©Dhevkdbc f_jb”*bzZg?

LZ[ebp2.2

Kjhdb gZklmie_gby kj_~g_fgh]l]he _Igbo k_ahgguo fZzdkbfmfh\ b fbgbfmfh\
dhgp_gljZpbb dbkehjh~Z b bo agZq_gby \ kehyo *"¢h f b f +
gZ jZaj_a_ ©Dhevkdbc f_jbrbZg?

Kehc K_ahgguc fZdkbfmf K_ahgguc fbgbfmf
F _kyp | O, fe e F kyp | 0O, fe e
ljb[j_"gu_ \h*u R) %
080 FZc 8,10 ‘\lmklthdly[ 6,6056,68
100+~ g FZjltZc 7,374#,43 Hdly[jvtghy 6,526,53
Hkgh\gZy \_I\v FmjfZgkdh]h I7)g_gby kIl +
080 FZc 8,05 \lmklxthdly[ 6,716,74
100+~ g Lh ~_ 7,24 Hdly[jvtghy 6,6556,66
P _gljZzevgzZy \ _I\v GhjrdZikdh]h 10)g_gby kI
080 FZc 8,03 \lmklthdly[ 6,876,92
100+ " g Lh ~ 7,46 Hdly[jvtghy 6,78%6,83
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K_ahgguc fZdkbfmf dhgp_gljZpbb dbkehjh”?Z Jem][ _
\ fZ_\Zjb[j_"guo \hA\Zfzd fZ bkhklz\dy kj_"~g_f ih \k_fm
kehx + fe e kR24bkk 1Z[e.1;2.2. AZl_f hgZ m[u\Z_|
"hklb]Zy k_ahggh]h fbgbfmfz + fe e \ hdly[j_£gh)
kl i _ggh m\ _ebqgb\Z |ky \iehlv "h gPqdéjiZévphlZpbb\b<
GhjrdZikdh]h | _g_gby fbgbfmf kh®_j"Zgby dbkehjh~Z
\ Hkgh\ghc \ _I\b FmjfZgkdh]h | _qgq_ghbiyb[j_ *guYiéZe b

fe e AZiZa”u\Zgb_ k_ahggh]h fbgbfmfzZ \ wlhf ke
\_jog_]h k\yazZzgh k I_f qglh \ hk_ggbc i_jbh” \ Jem[bggu
"Zo \k_ _s_ijh*he Zxlky ZdIb\gu_ hdbkebl _evgu_ ijhp_|
kgb™ _gb_ jZklI\hjbfhklb dbkehjh”Z azZz kg _|I| ijh]j_\Z wlbo
aZiZa”u\Zgby k Jem[bghc k_ahggh]h fZd@H.ftmfzZz | _fi_ jZIi

K_ahgguc oh”™ kj_~g _fgh]lhe Ilgdbkegdkabf dbyog ]h
30-f _ljh\hkehly \h™ Jem][ _ fgZlj_ o mqgzZkldZo jZaj_aZ
ith h~ghfm fbgbfmfm b fZdkbfmfm JZafZo _]h k_ahgguo
Ox f gZ jZaguo klZgpbyo KARdZ§yely kimst kI\_ggh \ur_ q_
\ keh _ NgEH6%), [ _a y\gh \ujZ  _gghc | _g”™ _gpbb \ baf_
agZq_g§bltcev jZajlZd g 2.3).

LZ[ebp2.3

Kjhdb gZklmie_gby f_kyp gzZ”~ q_jlhc kj_"~g_fgh]lhe_Igbo k_ahgguo fbgbfnm
b fZdkbfmfh\ “bjguc rjbnl gZkus_gghklb \h”u dbkehjh”hf

b bo agZq_ghby ih” g_jlhc gZ jZzaj_a_ ©Dhevkdbc f_jbr"bzg?
-gq_ Ghf_j klZgpbb
v 1 | 2 | 3 | a4 | 5 | 6 | 7 | 8 | 9 | 10
A ET X 4l X 4l X1 4l X1 4| }ET A ET X 4|
a 96,197,1 96,797,6 96,997,6 96,997,8 97,087,5 96,797,4 96,707,4 96,297,2 96,4097,0 96,597,5
o \Y/ VEY V V \Y, \Y; \Y, VI VYEY VI
110,2 108,4409, 109,8 110,1 109,2 110,1 110,1 108,7 107,9408, 110,55
= VILX X X X X | X VIL X XTI X VI, X VI, X X
% 192,1825 92,5 91,0 91,291,4 91,9 92,002,3 91,391,4 90,891,3 92,3024 91,6
8 s Y, IV &/ IV &/ v A IV &/ IV &/ v IV I
- 97,7 98,088,2 97,187,3 96,797,0 96,9 97,2 97,3975 96,5906,9 985 97,5877

< \_jog_4f_Iljh\hf keh_ fZdkbfmf gZkus_gbyhfh”~u dblk
(108411 %) gZkimiX_hkgh\g\hffZz_ b IhavBhgljZkeeg I\b
Ghjrdzikdh]lh I_q_gby ]7_ ijhp_kku \adiZ2ZpbbAyl fgh]h
bxg(jbk 225 kf 1Z[&.3 |Z[224).<e_lghk_ggbc i_jbh” high
kbl _evgh_ kh”_j"Zgb_ildiblkehgighzkgh Z hlky ahgguc fb
gbfmf 97#0)ijboh”blky gZ ghy[jvxfZylihgZlkiphthe Z
yk¢hevr_ \iehlv *h gZqZeZ \_]_1Zpbb ih kjZ\g_gbx k Z]
"Zgb _dbkehjh~z
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Jbk 225 K_ahgguc oh” kj_~g_fgh]lhe _Ig_c gZkus_gghklb \h~*u dbkehjh~hf
\ kehyo = f b Xgh gZ jZaj_a_ ©Dhevkdbc f_jb~bZg?

LZ[ebp2.4

Kjhdb gZklmie_gby kj_~g_fgh]lhe_Igbo k_ahgguo fZzdkbfmfh\ b fbgbfmfh\
gZkus_gghklb \h~u dbkehjh~hf b bo agZq_gby \ kehyo *gh f b f +
gZ jZaj_a_ ©Dhevkdbc f_jb~bzg?

Kehc K_ahgguc fZdkbfmf K_ahgguc fbgbfmf
F kyp | O2,% F_ kyp | Oz, %
ljb[j_"gu_ \h*u R) %
080 FZc 109,3 Ghyl[jvxfzjl 96,587,3
100+ " g ij_ev 97,9 \lmkl hdly]| 92,5
Hkgh\gzZy \_I\v Fmjfzgkdh]h I7)g_gby kI %
080 FZc 109,8 Ghy[jvxfZjl 96,9974
100+ " g (1] _evxdc 96,997,0 Hdly[jv 91,6
P _gljZevgZy \_I\v Ghj~rdzZikdh]h 10)g_gby kIl
080 Bxgv 109,1 Ghy[jvxfZjl 96,497,0
100+ " g (1] _evxAdc 97,497,8 \lmklthdly[ 91,9923

< keh_ fx~gtk_ahgguc fZdkbfmfbgkudblgehjh~hf
gZklmiz | \ Zij_e_£fZ_ \ ijb[jijgliomsh¥db_ggh \ Zij_e _
khklz\aykj ~g_f ih \k_fm 8% xkf £jb k.25 kf [Z[&.3;
224).1hlhf gZkus_mgpulZ | “hklb]Zy k_ahggh]mRZ%ybfmfz
\ hkgh\kiZA]mklZ ih hdly[jv Z ihke_f_"~e_ggh m\_ebqgb\.
e _gbb k_ahggh]h fZdkbfmfzZ < kbenb ke hghttigiZzkhws g
lem[ _ f keZ[h baf_gy_Iky \ lhgdgb fphf"z hkh[_ggh
fbgbfmf f_ g  \ujZ _gu ih kjZ\g_gbx k \_jogbf keh _f
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K_ahgguc oh” kj_"g_fgh]he _Ig_c dhgp\ gljggbb nhk
30-f _Ijh\hf keh_ b Jem][ _ fgZlj_o mqgZkldZo jZaj_aZ
fobgbfmfm b fZdkbfmfm JZafZo __ k_ahgguo dhe_ [Zgbc
jZaguo klZgpbyo kh&dZ\ely(kkm\ ebq_gb_f agZg_gbc k x]
k_ \)jaglh ]hjZafh qglfkeh_ NMgh 19,2 0 | Z [ €2.5).
K_ahfybgZfbdZ nhkmlglhleb\WyzZ  ogebrw \ _jog #f |
jh\hf keh_ Jem[ _ agZdmlZ&egh _ qlh * _eZ | \u™_e gkt
A"h\h]J®hh”~Z fZeh j_ameviZlib\guf b g _,p0Ze _d&ib@[h2hyay
baf _gqgb\hklv \ Jem[bgguo b ijb*hgguo \h*Zo hhid&au\Z |}
\gmljb]h~h\hc beb *Z" ij.\hkoh”~bl _

LZ[ebp25

Kjhdb gZklmie_gby f_kyp gzZ”~ q_jlhc kj_"~g_fgh]lhe_Igbo k_ahgguo fbgbfnm
b fzdkbfmfh\ “bjguc rjbnl dhgp_gljZpbb nhknzZlh\ b bo agZzgq_gby 0 ih” g_]
gZ jZaj_a_ ©Dhevkdbc f_jb~bZg?

= Ghf j kiZgpbb

v |1 2 3 4 5 6 7 8 9 10
VIMIL VILNIL VI VI VIV VIV VIV VIEMIL VLN VNI VI

@ |0189,21 017921 0,139,16 0,159,17 017 0,179,20 0,170,18 0,156,20 0,17H,19 0,16

o | 1 1, il I, 1l 1, Il 1, 1l 1, Il 1Ll 1Ll Ll 1Ll
0,639,65 0,660,67 0,68 0,699€,70 0,719,73 0,749,76 0,759,77 0,779,81 0,789,80 0,779,82

SV VXML VM v Vi VM Vi VoV

s, | 060 061862 065 068669 0,73 0,67 0,73 0,74 0,70 0,69

S | v VI VI #X X X X X XX X

= | 0,70 0,76 0,79 0,86 0,83 0,91 0,88 0,88 0,82 0,84

< \ _jog_ #f _Iljh\hf keh_ fzZdkbfmf dhdpgg]|iZeppth]h
nhknh(790,8 0) gZ \k_f jZaj_a_gZklmiz _| \ kg\Zjebb fZjl
g gbafgZqg &ba&]Z gZ k dh]*2ZZggukehc klZgh\blky fZdkb
fZevgh gZkus ndikwfZlZfb ashkkoggdbfg dhg\ _dpbb ~hklZ\
eyxs_ohknZbwa [h]Zluo bfb ]Jem[blkgguagigh"hgguo \h*"
ih\ _joghklgu_Z 1Zd _aZ kq_| j_ ] 9 jZpbipkhbhi6,gguo \_
kf 1Z[e5,12[€.26).Ke_~m_| hlf_Iblv qglh hlkmlkl\b_ fZdk
n \jZeebkdexqbl _evgh f Ih"heh]bqgq_kdbc Zjl_nzdl \ ~ c
\ wlhl f_kyp gZ[ex”*Z _|ky |j_Ibc fZzdkbfmf ihke_ yg\Zjy b
ebqZ _|ky hl Z[khexlgh]h [Behl| jgafZpZ 1h~ h\H]ih oh”*Z
wlhfm g_ mihfhgd&Zdkykl\ wdklg\frkfgg Igbc i_jihh~
f _j_ihlj_[e_gby nhkwiniZhip\ kkhhlhkbgl Ibg_kdhc ~_yl evgl
nblhiezgdlbhgkh”™ _j Zgihkl i _ggh mf_gvrZ_|ky "hklb]Zy
fZevguo aZ |hn dgZ @ o\blbbxe £Z\]mkd_ _gebfgbc i _jbh”
(gZb[he__ aAfk Ighachgp_gljZpby fbg_jZevigdZnmih_ebigibh
\Z IKRyj _amevjZa\blby ijhp_kkh\ fbg_jZebaZpbb hj]J]Zgbqg
s kI\Z azZlnfdZpgbydhevdhhhlamlkN\bylhkbgl az Z 1Zd" _
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kg ilhklimie poty] gguo \_s_klI\ ba [hekehlem[hdjogb
f j_ jZa\blby dhg\_dlb\gh]h i_j_f _rb\Zgby

Jbk 226 K_ahgguc oh” kj_~g _fgh]lhe Ig_]h kh™ _j°Zgby nhknZlIh\
\ kehyo = f b Xgh gZ jZaj_a_ ©Dhevkdbc f_jb~bZg?

LZ[ebp2.6

Kjhdb gZklmie_gby kj_~g_fghlhe_lgbo k_ahgguo fZdkbfmfh\ b fbgbfmfh\
dhgp_gljZpbb nhknzZlh\ b bo agZzq_gby \ kehyo #£ghf b f +
gZ jZaj_a_ ©Dhevkdbc f_jbrbZg?

Kehec K_ahgguc fZdkbfmf K_ahgguc fbgbfmf
F _kyp | PO, O F kyp | PQ ©
ljb[j_"gu_ \h*u R) =
080 Yg\zjv fzjl 0,659,66 BxevZ\lmt 0,179,21
100+ " g Almkl 0,72 Bxgv 0,60
Hkgh\gzZy \ _I\v FmjfZzgkdh]h I7)g_gby kI +
080 Yg\zjv fzjl 0,718,73 BxevZ\Iml} 0,17
100+ g K_glyl[jv 0,86 Bxgv 0,71
P _gljZevgZy \ _I\v GhjrdZikdk]h 18)g _gby
080 Yg\zjv fzjl 0,789€,81 BxevZ\lm}l 0,169,20
100+ ™ g K_gly[jv 0,83 FZc 0,73
—em|[ _ f k_ahgguc oh” dimlglpnglihXxpbpz g ]hjZa”h

keZ[ihkjZ\g_ ghkih\ joghkldkeh. FZdkbfZevaggZq gby dhg
p_gljZzpbb hif_qgzxlky \ Z\]mkl_ \ ijb[j_"guo \h*Zo \ kj_
0,7+ Obk_gly[j_ 9Z hklZevghc qZklb jZaj_aZz +
Ib\gh b~ ml ijhp_kku jZaeh _gby hj]l]Zgbg_kdh]R6) s kl\Z
kf 1Z[&.5;2.2. AZlI _f kh™ _jffeigghZevgh]lh nhknhjZkm[u\Z |
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k_j_"bolk_gbghgqzekgbaf_gy_kley[h "hklb]Zy gZbf_gvrl
agZq_gbc O \ijb[j_"guo \h”"Zo b 0 gZ hklZevghc
ij_bfms_kI\ _ggh \ fZFZbXyaf ggb\hklv kh” _j Zgby nhkn.
\ oheh”guc,kddhg \k_]h h[mkedKlebgZ "\mo jZaghgZijZ
e _gguo nZdlhjh\ k h~ghc klhjhgu [ ] g _jZpb_c fbg_ jZ
ijh~*he Zxs _cky \ Jem[bgguo b ijh™h&gljonih¢Ezo |
jZkij_~_e_ab \f_ jlbdZeb i_j_ghk \' \_jogb dkehbdla\Vz kq_
ghhi_j f rb\zZzgbBylhbaZnklhcgb\hc kljZlbnbdZpbb \h~ dt
pby hlkmlkl\mwlhfm ij djZsZ |ky ihklmie_gb_ nhknZlh\
guo keh_\ \ nhibg_kdbc qlBdikb\balbljgmxkbfbky ijhp_ kkZf{
fbg_jZebalhpbbZxsbhh\ jog ]h kehy gh\hh[jZah\Zggh]h |
kdh]lh \_s_kI\Z kihkim[kl\m dglgghhkklZgh\e agzhXkZ fbg_
jZevgh]lh nhkamjz_ . f

Jb.kR.2.272.229"hihegyxl m _ hlf_g _ggu_ hkh[hgghklb
baf_ggb\hKkd\hj _ggh]h dbkehjh”Z b fbg_jZedgajhanhknh
©Dhevkdbc f_jb”"bZg? gZ]l]ey”gh ihdZau\by lkafahyg ooy \_
fZdkbfmfh\ b fbgbfmfh\ § Jdindtadghhb \ gZijZ\e_gbb k x]Z
gZ k_\<jh\_joghkbdh*"Zgz \k_f jZejlga leb\d" ,k yjdh
\ujZ" _ggufb wdklj_fmfZfbohtwthdhicZzjzf Ijh\ K ]Jem[bghc
k _ahggZy baf_ggb\hklv aZf_Igh mf_gvrZ _Iky b \ ijb”™h¢
\blkgjZcdZeZ hkh[_ggh \ higgrjgeéebgh]h nkkkghjgz\
e _gbb hl ih\_joghkllZzdh "Ngzbkohhdhlhggh[u\Zglh
N j7Zgby dbkdhihNZ gz kus  dlfy\hth]rzZz dhdgp _gljZpby
nhknzZlh\ gzZhifhkhli _gghkl[ZA"hklb]Zy m ~gZ gZb[hevrbo
gb.c

FZdkbfmf kh”_j Zgby dbkehjhANBqiljihlgkb ARbf jZaj_a_
b\h \k_c Ih\s*d fZ Ihevdhlem[bgguo kehyo ijb[j_"guo \h’
1-2 f _kjzZgvr_ |h]"Z dZd fbgbfmf aZiZa”~u\Z | k Jem[bgh
ith\_joghklb \ Z\]mkl_zhdIly\hdIy[mt"gd A[]_ Ri27)bk

FZdkbfmf gZkus_ \dggthkblkehjh~hf 1Zd"_ hl§gZg¥k |ky
jZaj_a_ b \h \k_c lhes_ hZghbjg fkdilghbfms_klI\ _\ggh
fZ,ebrw ijb*hgguo \h1ZokgZgvr_ Z \' \_jog_f keh_ P _glj.
ghc \_I\b GhjrdZikdh]hgld q_ kidhya = kf jbk2.28).Lh]"Z
dzZzd fbgbfmf \ ih\_joghklghlff kesh Iky \ oheh”guc i_jbh”" ]
ghy[jvzfZjl Z lem[ _ naHbeg\ Hdgee |IB hk_gkkzZgh
\yvkv]em[bghc \k_ [he__ \ujZ  _gguf
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Jbk 227. K_ahggZy “bgzfbdz kj_~g_fgh]he_Ig_]h jzkij_~_e_gby dbkehjh~z f
gZ jZaj_a_ ©Dhevkdbc f_jb~rbZg? gZ ]JhjbahglzZo fbmnrgz
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Jbk 228. K_ahggZy “bgzfbdz kj_"~g_fgh]he_Ig_]h jzZkij_~_e_gby gZkus_gghklb
dbkehjhrhf gZ jZzaj_a_ ©Dhevkdbc f_jbr"bZg? gZ ]hjbahglZo fbm?
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Jbk 229. K_ahggzZy “bgzfbdz kj_"g_fghlhe_Ig_]lh jzZkij_~_e_gl®y nhknzZlh\
gZ jZaj_a_ ©Dhevkdbc f_jb”"bZg2 gZ ]JhjbahglZo fbm~rgz
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>ey nhknZlh\ gZ \k_o ]JhjbahglZo ohjhrh azZf_IgzZ | _«
dhgp_gljZpbb \ k_\_jghf gZijz\e_gbb kf jbk 1jb
gZy baf_ggb\hklv \ Jem[bgguo b hkh[_ggh ijbfhAggd4uo \h
glh aZljm~gy | \u”®_e _gb_ 1Zf k_ahgguo wdklj_fmfh\ < |
nZo fZzdkbfmf kh”™ _jZgby fbg _jZevgh]h nhknhjZ gZklimiZz
gZ \k_f jZaj) wg\Z] b fZjl_ dzZd b\fbgbfmZYmkl _

<Z guf izjzf_Ijhf ]Jb~jhobfbqg_kdh]lh j_ "bfzZ fhjy
lhesbgZem[bgZ gb g _c JkZgppuhlhkkoghladgdg hica hg,u
ihkdhewadyd | _k§yhazgZ k h[t_fhf i _j\bgghc ijh*mdpbb kh
nblhieZgdlhlglhd ~"h\Zl _evgh k [bheh]bg_kdhc ijh*mdlb\¢
[69]. NhIbg_kdZy rak\gsd A& fZy khegp_f \_jogyy lhesZ \h”u
ijhl_dZ nihlhkbglipghklbjZxsZykly ]Jem[bgu ]*_ ijh*mdpt
dbkehjh~rZ azZ kq_|I nhlhkbgl_azZ [jZ\geZZz "NhoZadljzZI|Z
nblhiezZgdlHIp2] WIZ Jem[bgZ gzZah\Z_ dgkyphhgg
dhebqg_kjhgbdZxs ¢ kk®gd _qghc jZ*"bZpbbORhkdEVey |
hl gZ[ex”Z _fhc gZ ih[16/a.dhikfib gkZpbhggZy(§dmdpygZ
liZgbpZ kehy nh)hgkdbigihraglbnbpbjmh Ikge \hfm ~ nbpbln
dbkehjh~Z 100 %4ihhfm gZkus bdBk[69].

LhesbgZ kehy I _j_kus_ggh]h dbkehjh”hf i
agZgbl helkwgahlgldbgZfbdbk 230 1Z[e2.7) K hdlyiljyfZjl
gZ \k_f jZaj_a_ hlf_qBpbdydbkebgpk'Z/s gghklv bf \h”* g_
ij_\urZz_1 % < Zij,e\ gZqgZe\ ] IZpbb jlbdZevgZy
ijhly” _gghklv nhlbqg_kdApv@mgu 3hih29 f \ 1jb[j_"ghc
\ I\b FmjfZgkdh]h kigZ. kl \ wlhj_fy s khojZgy_ Iky
g_agZqbl _evguc » nbpbl dbkehjhrZ b P _gljZevghc \ _
k.19, | g _gbdE586f \ Hkgh\dhkb\b FmjfZgkidlglhgby <
fZ100%-gZpahhdkb] gZ ihqglb gZ \k_f jZaj_a_ fZdkbfZevg
"h £ ,Z\k_\_jghc dBkidljZzewg I\\Ghj*rdZikdh]h ) g gby
A h 182 f. K khdjZs _ghodgfl _gkb\ghklp I Zplnd_gvrZ_ Iky
lhesbglkehyW dhlhjhifh*mdpbhggu_ ijhp_kku ij_h[eZ"ZX]
hdbkebl evgufioxg <hglb gZ \k_o klkeagpbymZ aZe ]Zgby
100 %-ghc bahhdkb] _gu mf*lgvrZ ,IXyZ "\mo kZfuo k_\_jgut
klZgpbyoh £ + f < bxeihMggZdZ |ky "h  HBhesfbgZ kehy
nhlhkbgl _azZ khklz\ey | \ kj_~g_f VZ\Jaakl am k_§ly[j_ =
~s_\urbaZe ]Z fbglEfZevguo aZ k_ahg ]Jem[fbgZo hdheh

Kgblz _[B®y glh kh~_j Zgb_ fbg_jZevgh]h nhknhjzZ gz
jZ°Z_1 mjh\_gv b gZijz\e_gghklv ijhp_kkh\ ijh*mpbjh\Z
hjlZzgbq_kdh]h \_s kI\Z q_f gZkus_gghklv \h~u dbkehj
dhgp_gljZpbb nhknzZlh\ k_ahgguc fZdkbfmf \ ih\_joghk
fbjmxlky gZ jZaj_a_ \ditygplbAjheh]bqg_kdhc abfu bo kj_
fghlhe Igb_agzZq_gby \ZjvbjmxI| hl Ah O fhghll
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k Xx]Z gZ k_\_j21zZ[€keb jzkkfZljb\Zlv dhgdj _Igu_ Jh”~u Il
[mM~ | [hevr_ hl Ahijb wlil®f nhjfbjh\Zgb  abfg _Jh aZz
[bh] _gguo \_s_kI\ \h fgh]lhf hij_~ ey Iky kmjh\hklvx fb
[69] dhlhjzZy ijyfh \eby | gZ bgl_gkb\ghklv b Jem[bgm ijh
\_dlb\gh]h i j f rb\Zgby h[_ki_gb\Zxs_]h "hklzZ\dm ibl.
ba ijbAhgguo \h” [h]Zluo bfb \ ih\ _joghklgu

Jbk 230 Kj_~g_fghlhe_Igbc Jh*h\hc oh” ]Jem[bgu aZeghZglbghhdkb]_ gu
gZ k1+ jZaj_azZ ©Dhevkdbc f_jbrbzZg?

LZ[ebp2.7

Kj_"~g_fghlhe _Igyy ]Jem[bgzZz f aZe%ghlybahhdkb] gu
gZ jZaj_a_ ©Dhevkdbc f_jb~rbzg?

Ghf_ F_kyp

klzgd « [ o0 [ [ v [ v [ vi v v ix | X | x| X
1 + + + 29 67 62 50 30 49 + + +
2 + + + + 73 62 40 32 31 + + +
3 + + + 23 80 67 43 33 27 + + +
4 + + + 65 87 54 42 32 32 + + +
5 + + + 86 8 63 44 33 23 + + +
6 + + + 79 80 67 46 26 27 + + +
7 + + + 70 82 54 46 30 32 + + +
8 + + + 72 81 68 48 35 31 + + +
9 + + + 28 132 72 53 29 29 + + +
10 + + + 25 128 89 50 40 33 + + +

P\ | gb_nblhieZzgdlhgZ™glZgqlbgZ |ky \lZeapre gZ

kI b azizaru\Z_ | @jd fwkyipkj ~gyy ih jZaj _am kdhjhkl
Iby nhknZlh\ khklZ\ey/fl k kf 0Z[€8). < fZ\i jbhA
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gZb[he__ Zdlb\ghc \_] _IZpbb kdhjhklv ihlj_[e_gby fbg_
"hklb]zZz | fZdkbfZevgu@© &gZ20gbd/f_K. <ihke_ "kJl\bb

ith f_j_ mf_gvr_gby bgl _gkb\ghklb nhlhkbgl IblmgZdhc "
ihkl_i_ggh ihgb Z _Iky "h b /f_&\ bxg_ bxe_ b Z\lmkl_
Khhi\_IkI\. Bigh Z\Imkl_ gZ g_kilZigpbyo jZaj_aZ ihklmie_
fbg_jZevgh]lh nhknhjzZ \ ih\_joghklgu_\h{fu]\g_ pdpdblZI] _
klZzgh\blky khihiflK\bih ihlj [e_gb_f nblhiezZzgddhghf bel
gZqbgZ | ij_hj@ZfBf < p_ad \ | IZpbhgguc i_jbh” kdhj
batyltmhknZlh\ \Zjvbjm | gZ jZagu@lkMa@lbb Yof hi
khklz\aykj ~g f ih jZaj_a®f_k Z bo m[uev ahlk_ahg =
MO, O k1 g™ gerh\ cebqg llixfehlj [e ghly guo klZg
plcdk _\_jg.uf

LZ[ebp2.8

Kjhdb nhjfbjh\Zgby klZjlh\uo dhgp_gljZpbc nhknzZlh\ b kdhjhklv bo batylby
ba ih\_joghklguo \h” gZ jZaj_a_ ©Dhevkdbc f_jb~bZg?

o Nhjfbjh\Zgb_| Kdhjhklv ihlj_[e_gby | F_kyp gZ| H[s__

‘ES’kIZjIh\hc dhgp_ ih f_kypzD f_k p\__I_gb} batylb

o nhknhlh\ nblhiezZzgd| nhknZzl

F_kyp 0 vV [ Vv [ v [ v vl 0**

1 1 0,65 0,12 0,24 0,12 0,03 * v 0,51 (4)
2 1 0,66 0,04 0,21 0,19 0,08 + \Y 0,52 (4)
3 1 0,68 0,07 0,20 0,17 0,09 0,03 v 0,57 (5)
4 1 0,69 0,08 0,23 0,12 0,11 0,02 \Y 0,56 (5)
5 1 0,73 0,12 0,20 0,16 0,07 0,06 \Y 0,61 (5)
6 1 0,76 0,13 0,24 0,14 0,09 + \Y 0,60 (4)
7 1 0,76 0,12 0,24 0,17 0,08 0,03 v 0,63 (5)
8 1 0,77 0,13 0,09 0,23 0,15 0,05 v 0,64 (5)
9 1 0,78 0,06 0,23 0,21 0,10 0,03 \Y 0,63 (5)

0 1] 0,78 0,03 0,26 0,21 0,08 0,05 \Y 0,62 (5)

1
F_kypdRlhjhf gZ[ex~Z_|lky m[uev nhknZlIh\ ih kjZ\g_gbx k ij_~u”“mshbf
*»* < kdh[dZo "ZgZ ijh~he bl _evghklv i_jbh~Z batylby nhknZlh\ f_Kk

F_"1h~"RAybaf _ggb\hklh” j"Zgby dbkehjh”Z b. nhknZzZl
ljb ZgZepl*jhobfbqg_ kdkied\brefbfhk ahgduwed g _gbc ke _
Am_| 1Zzd"_ jZkkfZdfbVZh¥h\u_  dhlkijukh[gub\h”*blv d
jZaebgbByw ahmgfgpoh”]brjhobfbqg kdbo izjzf Ijh\]Mmh~Z d
ljb wihdfgh]~zZ f_"]Jh~dhe _[Z&blynl \ghKhkev. kms_ kI\ _gguc
\dezZ\"blh]l]h\mx baf_ggb\hklv q_f \@gZlijjibfh4hW\u\ jog f
nhlbqg_kdhf keh_jZafZo k_ahgpguqg dfflgd]hLgbhgbo agZq
gbc kh™ _j"Zgby jzZkl\hj_ggh]lh \ \h”_ dbkighjput*Z b nhkn
jZafZo f_"]Jhodbhe [Zgbc bo kj _~g_]Jh~h\senadA@f gbc
"ey dbkehjh”"Z wlb ikhdibhad\tefw "jm] k *jm]hf Z ~ey nh
f "1h~h\hc jZza§Zagbl _evgh ij \urzZ | &klhakggud evkl\m
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hrhfbgbjmxdadezZf_ "1h h\uo dhe \[Z[gimcb af_gqb\lkklv
N jTZgblyg _jZevgh]lh jZhem[bgguo. kehyo

DzZd m _ hlf _gZehkv \ur_ gZ ijZdlbd_ h[ugqgh [he _
m~h[gu \ bkihevah\Zgbb bgl_]jZevgu_ ozZjzZdl_jbklbdb
ih kehyf b mqgzkldzf jZaj. Bhdwhh b gbegyu Z§ Z ¢ b Alii\c
baf _gqgb\hbklMyhobfbg _kdbo mkeh\bc gZ jZaj _a_ ©Dhevk
"NZe  ImRnmhevah\Wjgog Jh~rkyu”~rg \a\_ r _dlggp gljZpbb
dbkehjh”"Z b nhknzZlh\ Z 1Zd'\ kledhyoghfZeblh ~gh =
Hkgh\ghc \_I\b FmjfZgkdh]h3&)pZgby26&d]] WIhl mqgZ
kihd jZaj_aZ bafjZdgh qglh q_j a g _]h ijhoh”bl hkgh\ghc
eZglbg_kdbo \h® ke "mxsbo ba Ghj\_"kdh]h fhjy \ ;Zj_

Ihkdhevdm fgh]lhe Igb_ baf_g _gby kh” _j Zgby
[bh] _gguo \ s KkI\ I _kgh k\yaZgu k baf_g _gby6® | fi_jZ
82],"Ze __ wlb izZjzf_ljuffdk[kiZljb\Kh¥f_ klgh

< baf_g _db¥iojZlmju Hkgh\ghc \ _I\b FmjfZgkdh]h | _«
jZaj_a_ ©Dhevkdbc f_jb~bzg?a \ + IM\Zhdjgi Jud_eb

i_jbh~"Z oheh”guc k88 ] ilmn | _ieuc k ih, Z IZd" _
i_j_ohhdg " _kylbe Ib_ k ih ] dh]~Z ihke_ oheh?”g
ke "h\Zeieu_ ]HI989+ Z aZl_f kgh\Z oheh*gu_=+

eb[ebaddghjfZevgubk 2.31). KZfZy gbadfiyjZlm|
(gb”_ ghjfu ZKb [he gZ[ex"Ze\Zkyv
b 11 Z kZfzZy \(kindZghjfu O0ggZf Kb [hg £\2006, 2007,
2012, 2013b 2018]] < baf_g _gbyo 1Zd _ ijbgsiddkiuc |
iheh bl _evguc Ij_g™ \_ebqgbgzZ dhlhjh]hfKzZkh"I \h \k_c

lhes \h”u ~h fK JTh™ \ \bjog_fKkéh~ \ Jem[bgghf ijb
mf_gvr_gbb “ebgu jy*Z hl 2428 e]]199348020 b
1997+ Dl jbk 2.32). Azl _f |j jgadh mf_gvrZ |ky Kk gZqgbg

2012] \ h[hbo kehyo gZf _qZ_ IKygb @& IgpibyZdmiju

lh kh™ _j Zgjkl\hj _ggh]lh dbk&djhfhZgh \u®_eblv "\Z
djmiguo i_jlda61# ]kij_h[ez"Zgbheh bl _evguo ZghfZebc
(\ kj_"g_f fe) &2000+ 11 tjbpzZl _evguo i kfejbk
2.2.31),Ih]J~"Z dZd \ i_j _oh”guc i_jbh”" k ih g_jl~hlf_qZz
\Zgb_dhgp_ gdjoizkethgh”~Z/gbr _ ghjfu b [ebadbo d g _c¢ Kk ij
eZ”"Zgb f \ keh_ = f hljbpZl_ewgl960&0gt F&E &tb\c i h
200040- ]JhMNh” _j Zgb_ dbkehjh”nZ kgbabehkv \ kj_~g f k
\ ih\_joghklguo \h~"Zo b k A h fegd fleeww[gh \ukhdb _

dhgp_gljZpbb \ \ -ffodgjhf\hf keh_ hiIf_g_gu \ b

(7,5« fe &\ kelh fx~gh & b 11 + fe e

ghfZevgh gbadb_ dhgp_gljZpbb \ wibo kehyo gZ[ex"Z
11 + fe e b 11 < haf_fe gbyo

kh~ j*Zgby dbkehjh”rZ 1zdklZNukiteq gkdb agZgbfuc 1j_
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lhevdh hljbpZl_iglvgulhf \JebqbgZ ke@yhlky ijb khdjZs_
gbb "ebgu KNWkZIZ\dyy «i fe e az|pk 2.33).

Jbk22.31 Kj_~g_lh~h\u_ ZghfZebb |_fi_jZImju \h~u
kh~_j“Zgby jZkI\hj_ggh]h dbkehjh”Z b nhknzlh\ \ \_jog_f b gb g_f kehyo
9Z jZzaj_a_©Dhevkdbc f_jbrbiz)ge &1+ 1
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Jbk 232 Kj_~g_]h~h\Zy | _fi_jZImjZ \h~u \_ebgbgZ lj_g~Z
b _]h dhwnnbpb_gl ~_|_jfbRZpbkehyos0f b  +  f

gZ jZaj_a_ ©Dhevkdbc f_jbrdZga kI 11 >ey 1jznbdZ 1j_g~h\ ]h~

gZ hkb Z[kpbkk khhI\_IklI\m_| gZqZem jy~"Z “ey dhlhjh]h jZkkgblu\Zeky Ij_

Jbk 233 Kj_Ag_]h~Ah\h_ kh~_j Zgb_ jzkI\hj_ggh]h \ \hA_ dbkehjh~Z
\_ebgbgZ Ij_g”"Z b _]1h dhwnnbpb_gl ~_| jfogkZetyo 5+ f b "fh
9Z jZaj_a_ ©Dhevkdbc f_jbrb&zga ki + 11 >ey ]jznbdZ Ij_g~h\ ]hA
gZ hkb Z[kpbkk khhi\_IkI\m | gZqZem jyAZ 7ey dhlhjh]h jZkkgblu\Zeky Ij.
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JZafZo f_"1h~h\uo ack&d” "[4gbgby dbkehjh”~Z \ \_jog _f
khklZ\ey | fele qjlhadZgvrjZafZ&kZahgguo dhe [Zgbc
1,4fe e=em|[ _ f wlb "\Z iZjzZf _1}Z jZ\gu fe e qlh
kI\mhkhbaf_jbfhkibhdeZh”~h\uo b \gmljb]h~"h\uo baf_g_¢
h[smx baf_ggb\hklv dhgp_gljZpHgle nd[dkedyb. ke hyo

DZd mihfbgZehkv \ur_ kKAh?| ddlkehjh™Z | _kgh klya.
| fi_jZImjhc qlh h[mkékbeygbh f gZ jZkl\hjbfhklv dbkehj
g _f |l _ie__ \h~rz | _f f _gvr kidhikkhgdgphr*zZg c jZklI\hjblvky |

wlhfm _]1h kh” _j"Zgb_\ 1 _ieu_ + 11 - [wleddldhgb”™ gg
30f dhwnnbpb_gl dhjj) eyplmbdhgp_gljZpb_c dbkehjh~Z b
jZImjhc \h~u khklZ\be i Ijb mjh\grvalaey £ ogo OIOR1p
Zlem[ _ f k\yav f_""m ldZlazezZkv _s_[hogr_ il kg

p-value < 0,001).

lj _"klZ\e _ggu_.@23lKg ~g Jh~ h\u_ ZghfZebb gZkus
\h” dbkehjbgZfgbl _evgh baf_gyxlky KI ]h2@d]]] h§hn
aZljm~rgy_ | \u”ijgh™dke bl _evgudh~h\ ~ey dhlhjuo 0ZjZz
| jgu lhevdh iheh bl _evgu_ beb hljbpZl _evgu_ZghfZel
hif Iblv qlh ih\ur_ggZy ZwjZpby \h” \ _jog _]h k\ehy gqZs
1966+ 11 Z lJem[ _\ f+ 11 Ih]"ZhkZdevgu_ ]h”u
hgZ \ hkgh\uwetdfhgb™ _9g:ghfZevgh \ukhdZy gZkus_gghklv
dbkehjhAhf jog_ #f Ijh\hf keh_ hIf\. q_gZ , 1971, 1990

b ]] 104405% Z \ keh_ ~gh % 70z b 1]
96% :ghfZevghZzgpwakdis gghkévbo kehyo gZ[eX®6ZeZkv \
1977, 1997]] 97908 % K962, 1P2%).KIZlbklbg _kdb agZqgb

fuc gh g [hevrhc ih \ _ebqbg %ilh™"MdjbpZl _evguc |j_g”"
\ baf_g gbyo gZkus _gby \hhltbdkzhlkyrfbrv ijb "ebg_jy
hi 963+ 11 "h e | +>ey]] _jbh~Z + 11 b
[he__ dhjhldbo Ij_g” hlorkIX3%4m |

JZafZo f_"]h~"h\uo dhe_[Zgbc gbkes higy hjloldh
kehkwhklZ\ey%!| glh \ jZaZ f_gvr_ kZahfggdio dhe [Zgbc
(13%).=em]|[ _ f wib M\Z izjzf_|jz khih%l Z\dlIfru kK\b” _
| evki\m_| h khbaf_jbfhklb \dezZz”h\ f_"JTh~h\uo b \gmljb]
gbc \ h[smx baf_ggb\hklv duklehdiifdém|[bgguo \keh

L _kghc agZqgbfhfc K\madZkus gghkthbxkahpifbbo
| fi_jZImjhc g_ \uybekeah 30f£ U 10, p-value =0,458) gb
lem[ _ f U dvalue=9,047) qlh \_jhylgh mgZle\Z |
keh'wcf _ozZgbaf nhjfbjh\Zgby ~_ f "]1h”~h\hc baf_gqb\hklk
jZImjzZ g_ \uklmiz_ 1"bghkée\b gdhplelh JleZ\dbplyxs_ hlzd
lhjz
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Jbk 234 Kj_~g_lh~h\h_ gZkus_gb_ \h” dbkehjh~hf \_ebqbgz Ij_g~*Z
b ]lh dhwnnbpb_gl ~ | jfbg’Zpbketbyo + f b "R
gZ jZaj_a_ ©Dhevkdbc f_jbrd&Zzg® kI * 11 >ey ljZnbdZ lj_g~h\ ]h~
gZ hkb Z[kpbkk khhI\_IkI\m_1 gZgqZem jy*"Z "ey dhlhjh]lh jZkkgblu\Zeky Ij_

lh kh”_j"Zdbg_jZevgh]h nhlkknghjAu”_eblv "\Z djmiguc
i_jbhn~Z 7+ 11 kij_h[ez”rZgb_f iheh bl_e@@60o0ZghfzZel
\ kj_"~g_ f az i_}b9%8+ b ]] htjbpZl_evgwd d kf jbk
2.2.31).<hklZevgu_ dBfex”Zedqkyv “h\Zgb_dhgp_gljZpbc nh
Ilh\\ur_beb gb™_ ghjfu b [ebadbo d g_c k19p1HA9€641Zgb f \
hljbpZl _evguo ZghfZ&bl988] b k998ih202 ] ijhbahreh
kgb™ _gb_ kh”_ plzigbdlkd52 ~10,42 0 \ kj_~g_f aZ i\jbh~

ih\_joghklguo \hC\@a*D, 78 0 Jem|[ _ f :ghfZevgh \ukhdl
dhgp_gljZpbb \ \ _jodjH\hf keh_ hlf_q _7¢u9v8, 1982,
1984 b 97]] 0,58€,64 0 Z \ keh_ ~gh & 8§, 980+

1985 ]] 0,860,922 O ghfZevgh gbadb_ dhgp_gljZpbb \ w

gZ[ex”"ZelREH\1966, 2012016]] 0,326€,38 0 K961, 1962, 1991,

2005, 2013, 2014] 0,636€,69 0 < baf_g_gbyo nBEKnZIh&hv

jhrh \ujZz" _gguc hljbpzZl_ev@lle \j edbgZ keZ[h f_gy_Ilky

khdjZs _gbb "ebbkhjkl’ZAdly 2«i 4 0 aZ 1h™ jD35).

>ey + 11 b [he__ dhjhldbo i_jbh”~h\ Ij_g”u m _ g
] \ h[hbo kéfthygyxZ Iky y\gZy Idpgvklghlygy gljZdpbb

g_jZevgh]lh nhknhjz ijb wlhff\Iyhjtng kfeh iheh bl _evguc

lj_g™ey + ] hdZazZeky klZlbkulg-vkldd=8&§Z1q.b f
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Jbk 2.35. Kj_~g_Jh~h\h_ kh”_j Zgb_ nhknzZlh\ \_ebqgbgzZ Ij_g~"Z
b ]lh dhwnnbpb_gl ~ | jfbg’Zpbketbyo + f b "R
gZ jZaj_a_ ©Dhevkdbc f_jbrb&zg® ki 11 >ey 1ljZnbdZ lj_g~h\
]h~ gZ hkb Z[kpbkk khhI\_IkI\m_1 gZqZem jy*Z "~ey dhlhjh]h jZkkgblu\Zeky

JZafZo f_"]h"h\uo dhe [Zgbc kh” _j Zgby nhknZlh\ \

khklZ\ey | O glh \ jZaZ f_gvr_ jZafZoZ k_ahg
(055 0 =em][ _ f f_ "]h~h\hc jZzafz8 jZzaz iQ_\urzZ |
k ahgguc 0O gqglh k\bh \_f&mlamc [heb f "]h~h\uo ba

g _gbc \ h[s _c baf_ggb\hklb dhgp _gljZpbb fbhglg@mevgh]l
[bgguo kehyo

Kh” j"Zgb_ \ \h~_ roifknZlahjhrmx k\yav k | ,fi_jZIm]
glh fh™ I [ulv h[tykg_gh hkh[_gghklyfb pha\ielbgdibgz \
| ieu_ b oheh”guw9l.]J®*awheh”?gu_ ]h?u p\_|I _gb_ nblhieZq
gZgqbgzZ Iky jZzgvr_ Zigho\gbhl g  ijh~*he b)] geWglh i
eu._JZa\blb_ ahhieZgd\bgguo dhgkmézgke\ru\zZz | \ j_
amevlZl_ mlg\hldfh ghwibn _dlb\gh hk\hblv ihjjj\bglygd__
kdh_\_ s klI\h [hevrZy qZklv dhEhijlb]\rg hzg¥glBg mahh
ieZgdlhgZ molwAbhlbay _kdhc ahgu himkdzZykv \ [he__ ]e
" _ ijhbkoh”yl ]1h fbg bildpalZplgp ij ~klzZz\bladyfb
eZ]lbg_kdhc b [_glbg_kdhc «tbdhlagZgbb etnfud bh
] gguo \_s klI\ bale_gq _gguo ba ih\_joghklguo \h”™ i_j\
p_glzZfb b ij_ \jZsbgmupbhfZkkm \ha\jZsZ IkyhkhpmzNgh \
oh” j ] g [Elppbbgguo we f glh\ ba ldZg_c hilf_jrbo fbdj
e ¢ < |_ieu_ ]1h?u gZh[hjhl p\_|I_gb_ nblhieZgdlhgZzZ ijt
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Z azZ”™_j dzZ \ jZa\blbb ahhiezgdiwglzfag 2\q kelb ccd g Klyw
gh\hh[jZzah\Zggh]h hj]zgbg_kdh]h \_s_KkI\Z hk[Bbhlky \ ik
] ggu_ we f glu azZz™ _j b\Zxlky \ ldZgyo jZklbl _evguo b
gbaf) DZd ke NiKNbBI evgue kI\ j ] g jbjh\Zgguo \ ]Jem
guo kehhydZaulZ |ky f _gvr_ >hiReglhéhégah ]|h*u aZ kg
f gvr_c ]Jem[bgu aZe ]JZgby ibdghdebgZ b [he_ _ fhsgh
[uklj__ ijhbkoh”bl ©\u_"Zgb_2 nbbhieggdlihghs klI\ \ hl
ebgb_ hl | ieuo e | dh]*rZ2eVeZd¢hlhaejybph \ jog ]h d\Zatk
ghjh”*gh]lh kehy h[t_f “hklmiguo “ey batylby i_j\bqgufb
iblZl _evguo KEd ¢ hdZau\h€vVvkyi khafh gh bf_ggh i
wlhfm kh” _j Zgb_ Nhkn&uh\ + 11 [ueith kbhZ\g

gbx k oheh”~gufb. preyzZfb =+ 1 hif _gq _9gZ agZgbfZy hJj
k\yav f_""m fbg_jZevguf nhknhjhf b<hk_{bg 20+h|hjd

\hf kedhwnnbpb_gl dhjj_eypbb5& (pkiallieb<c0,001) Jem|[ _
100 f k\yav hdZazZezZkv keZ[__ d¢h d 48,gpAqln¢ <e0hh),
ijbgq_f 1 _fi_jZImjzZ \_jog_]h kehy "hklZlhgghkd&iihrih dhjj_
“Zgb_f nhkAagl |hewdilm\ _joghklguo, \dMZjeem[ _ f

U i -val& <0,001).

<u\h”u

=b”jhobfbg_kdbc j_"bf \h~guo fZkk gZ jZaj_a_ ©D
"bzZg? oZjzZdl _jbam_I|ky [hevrhc k_ahgghc b f_"]Jh~h\hc
dhlhjzZzy y\ey Iky ke ~kl\b_f jZkiheh  _gby ;Zj _gp_\Z fhj
jh1Zzo qlh h[mkeh\eb\Z | yjdh \ujZ" _ggmx k_ahgghklv ij
| aZ aZ kq_| g_jZ\ghf_jgh]lh jZkij_~ e _gby \'I _q_gb_ ]h
Zpbb [eZ]h”*Zjy g_j_~h\Zgbx ijh*he bl _evgweyhgehyggh]h
ghgbKmjh\u_ debfZlbg_kdb_ mkeh\by b hlghkbl _evgZy
fhjy h[_ki_gb\zZxI| vadbkigdpg i jbh” dhg\_dlb\gh_i_j_ f rb)
1jZdlbg_kdb \k_c lhesthlApRbhkh[kINhujZ\gb\Zgbx \_jlb
dZewgijhnbe_c \k_o |b”jhobfbqg_kdbo iZjzZf_Ijh\

<fhgh]jZnigb~klZ\e _gu \ dZq_klI\_ KZkZ\jlbgel] hu
kj _~g_fgh]lhe Igb_agZqg_gby)d&h” j&Zgby]ljZkl\hj _ggh]t
dbkehjh”~Z gZkus_gby \h™ dbkehjh”hf b dhgp_gljZpbb f
nhjzZ gZ dzZ ~"hf klzg”~Zjlghf ]hjbahgl_dzZ ~hfc kypgpbb jZ.

gZeba k_ahgghc baf_ggb\hklb Jmkjenlo\bfd q Zk gba] a _
©Dhevkdbc f_jb*"bZg?2 ihdZaZe qlh k_ahgguc oh” dbk
emqgr\ujZ" g \ nhlbq_kdlgc falgm[bgguo b ijb*hgguo \h”"
GZb[hevrbc jZzafZo k_ahgguo dhe [Zgbc ]b”*jhotpZbqg kdl
hkgh\_ kj _"~g fgh]he Igbo agZqg _gbc gZPetxAgh\lkfy \ \_j
keh1,14 fe e "ey kh”™ _j ' Zgby dhké&h’}bk9Zg Zktsy\ g
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dbkehjh~hf b + —0 "ey dhgp_gljKplemphgdin& lji\afZo
\gmljb]h”"h\uo dhe_ [Zgbc ,mhfk|I@XEZZ kKMcyjem[ _ f gZ mjh
0,6% fe e8 %b + HO wihf gZ \k_o kbbXlgpbyd_ kypu
kh~ _j"Zgb_ dbkehjh”Z b gZkus_gghklv bf \h™ fhghlhggt
[bghc Z dhgp_gljZpby nhknzZlh\ gZhkhjhjb jiZKEf] |jiZeb
keZ[h baf_gyxlky ih \_jlbdZeb \ abfgbc i _jbh”
K_ahgguc fZdkbfmf dhgp_gljZpbb dbkehjh?Z \ ih\_jc
ijboh”~bligyfZzc (8,08,3 fe e \ ijbr"hgogaozZit evA (7,1%
75fe efbgbfmfh[hbkehyd Z\]mkl_ =+~ (6j624p fe e
FzdkbfZewgZkusbgbkehjh~hf ih\_joghklguo \h® gZkl
\ fZ_+bxg_ 113%),fbgbfZevghghy[] £fZjl 97 %rt=em[bg
gu_ b ijbrhggu_ kehb *hklZlhggh ohjhrd_%WwjbdH&EXZgu
s _gb_ ijbr"hgguo \h” dbkehjhrhf ~hklfi&khbfmfahiggh]h
j_e_ xf(8587%) Z fbgbf@3FH0 %)\ Z\Imkl_+ghy[j_
K_ahggZy “"bgZfbdZ nhkndjBE\ aghahrv \ \ _jog f keh
Jlem[  _ f hgZ agZkdZ[evglkK _ahgguc fZdkbfmf bo kh"
ith\_joghklguo \h*Zo gZklmiz | \(Oy@gr\Zj_ M fZjlfbgbfmf
0,1+ 0 \tbxe_ zxZ\]mkijb*hgghf keh_dhgp _gljZpby nhik
gZ ijhly” _gbkblh 1h*Z hklZ_Iky0o@®dnjh\gZleZglbg_ kdbo
\h~"Zo b 0zx\ ijb[j_"guo 1Ijb wlhf \h \k_c lhes_ ohjhrh a
jhkl kh™ _j Zgby fbg_jZevgh]h nhknhjzZ \ k. X ljghfgZijZ\e
i_jbh™MNZ ] 1Zpbb kdhjhklv batylby nhknzZlh\ i _j\bggufb ij
khklZ\ey | \ kj_"*g_f ih jZaj_am O f _ k Z mJuev bo
p_ehf aZ khahg =~h O k | _gtingplebqg iddx [ey
fuo h[t_fh\ \ gZijZ\e_gbb k .x]Z gZ k_\_|
:gZeba f_"]h~h\hc baf_gqb\hklb ]Jb*jhobfbg_kdbo m
j_a_ ©Dhevkdbc f_jb*rbzZg?a ikalzandélhkibhgl azZ jZafZo f_
A"h\uo dhe_[Zgbc kj_~g_]h*h\uonldkgplhgljZpbadbBkeh
jh™g feyddbgZkus _gby bf %pht jZaZ f _pAafZ&Zahg
guo dhe [Zgbc bo kj_~g_fgh]he Igbho agZq_gkeh =em|[
jh~rZ wlb ihdZaZl_eb khihklZ\bfg "jmg & B}k hd "ey
nhknzZlh\ f_"]JhAh\hqo jZzafBo3d jZaZ ij_\urZ_| k_ahgguc q
k\b” " | _evkhm 4tms_c fihéb *h\uo dhe [Zgbablah[gqgb
\hklkh”_j"Zgby fbg_jZevgh]h nhknhjZ \ Jem[bgguo kehy
HIf _g_gZ | _kgZy ag¥@Qoty S h[jZzlgZy k\yav kh
gby jZklI\hj _ggh]h dbkehjh~Z b nhknzZlh\ k | _fi_jZImjhc
2000+ ] dhgp_gldBbégjh~rZ b fbg_ jZevgh]h miZknhjZ |
f Igh f_gvr_ qg_f \ oheh”gu_ Jh”u \lhjhc iheh\bgu ijhre
hitykgy Iky g_ lhevdh azZ\bkbfhklvx jZkl\hjbfhklb dbke
| fi_jZImju gh b hkh[_gghklyfb- pZahhlieyZzgdtlhgZ \ jZagu
ith I _ieh\hfm khkhihyg]hx u
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BKKE?>H<:GBY AHHIE:GDLHG:

Kms_ klI\h\Zgb_ahhiezZzgdlhgZ g _jZaju\lgh k\yaZgh k
"Zxs_c¢ kj_~Mu =<azxilbh”~"ghc qzZklb ;Zj gp_\Z fhjy ]~ _ jZKki
jZaj_a ©Dhevkdbc f_jb~rbzZg? kljmdImjZ khh[s_kI\ ahhi

| evghc f_j_ hij_" ey |ky \ebygb f I _ieuo ZleZglbqg_kd
fuo GhjrdzZikdbf I _g_gb_f ba Ghj\_"kdh]h fhjy GZqgZeh
ileZgdlhgZ b ihke_~"mxs__ jZafgh _gb_ b jZa\blb_ ahhie.

xIky | _fihf ijh]j_\Z \h~"guo fZkk b hkh[_gghklyfb bo ]Jb"jl

Bkke "h\Zgby ahhieZgdlhgZ gZ jZaj_a_ ©Dhevkdbc
eyxl hp_gblv khklhygb_ khh[s_kI\ ahhieZgdlhgZ \ x ghc
fhjy Z 1Zd _ hij_"~ _eblv \ _ebgbgm ijbghkZ ahhieZgdlhg
fhjy \ ;Zj_gp ih "~ _ \k_]h fZkkh\h]h ij_"klZ\alaney dhi_ih
finmarchicus dhlhjuc nhjfbjm_| [bhfZkkm ahhieZgdlhgZ b k
"ey fhc\u b ZleZglbg_kdhc k_ev®b Z |IZd _ “ey ebqgbgh
jul[ 4 36, 38, 47,51, 52, 86, 120, 121, 130,134, 135, 1411545,

| j\u_ bkke_ "~h\Zgby ahhiezZgdlhgZ gZ jZaj_a_©Dhe
\uiheg _gu \ ] ©OWdki_"bpbijhfuke gnoglghke ~h\Zgbc
m [ _j_]h\ Fmjdz@z2a<> ] bamg_gb_ahhieZgdd&gZ ijh’
FmjfZgkdhc [bheh]bq_kdhc klZgpbb h~gZdh azl_f \ | _«
i _jbh”rZ wlb jZ[hlu g_ ijh\h~beb < + ] IBGJH h
__]h~guc fhgblhjbg] ahhiezgdhhgZhdghkc\ ghklb Ghj\_~
kdh]h b-a¥hz~ghc qgqZklb ;Zj gp_\Z fhj_c \ oh”_ bolbh
kt _fdb \ \_keglgbc i_jbhn K ] k[hj ahhieZgdlhgZ
©Dhevkdbc f_jb”"bZg?2 \uihegyxl \ fZ_+tbxg_ \ wdhkbkl_f
\_jguo fhjyo wlb jZ[hlu ijh*he Zxlky ih gZklhys_ _ \j_fy
k ] IBGJH ijh\h~bl _" ]Jh~guc fhgblhjbg] khklhygby
nhg"Z ahhieZgdlhgZ gZ jZaj_a_ ©Dhevkdbc f_jb"bZzZg?
oh”r abfg _c¢c wdhkbkl _fghc kt _fdb ;Zj gp_\Z fhjy Fmjf
[bheh]l]bq_kdbc bgklbIml IZd" _ i _jbh~bqg_kdb bkke_ _~m _1| .
j_a_ ©Dhevkdbc f _jb”rbZzZg?2

J amevlZlu fgh]l]he _Ig_]h fhgblhjbg]Z ahhieZgdlhg:
IBGJH \ \ _k-egdgbc i_jbh” 1990 |4 [ueb h[h[s_gu
< GG _kl_jh\hc b him[ebdh\Zgu \ [jhrx]_ ©;bhfZkkZ ieZgc
ANj_cnZ ebgbghd 3 @kdb?2 hkgh\gh_ \gbfZgb_ m”_eyehkv
ij_~ e gby f "]h~h\hc [bhfZkku ahhieZgdlhgZ dzd dhjf|
ghd ju[ < wlhc jZ[hl_ bkihevah\Zeb 1zd" _ fZl_jbZeu h [k
lhgZ gZ jZaj_a_ ©Dhevkdbc f_jb”"bZg2 ihemqg_gghc f_|I
AgZq_gby [bhfZkku ahhieZgdlhgzZ \ jZaebgguo kehyo \
|Z[ebpZo b fhlml bkihevah\zZlvky dzZd kijZ\hqguc fZl _jbZz
e _gghklb b [bhfZkk_ ahhieZgdlhgZ gZ jZaj_a_ \ | _ie
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2017]] [ueb ijhzZgZebabjh\Zgu b him[ebdh\Z3@ g A¥ bb\
bkke_ "~h\zZgby ih”*I\_j*beb \_"msmx jhev dhi_ih® \ nhijf
fZkku ahhiezZgdlhgZ b “"hfbgbjnCxsnmarehgdstp igkdZaZeb
glh \ukhdzZy [bhfZkkZ ahhieZgdlhgZ hlf_qZeZkv \ J[Th”u k
i_jZImjhc b mkbe_gguf ijblhdhf \h® ba Ghj\_"kdh]h fhjy
< gZklhys ¢ ]JeZ\_ \uiheg_g ZgZeba IZdkhghfbqg_kd
e _gghklb b [bhfZkku ahhieZgdlhgZ gZ jZaj_a_ ©Dhevkd!
]he Igbc i_jbh”™ k jZaebgguf | _ieh\uf kh”~ _j Zgb_ \h" |
f "]Th~h\Zy b k_ahggzZy baf_gqgb\hklv wibo dhebqg_kI\_gg

FZI _jbZeu b f_Ih”u

ljh[u ahhieZgdlhgZ [ueb kh[jZgu \ Z@A7kbxe dZq_=
kI\_ hjm”~by eh\Z ijbf_gyeb ieZgdlhggmx k_Iv > "~b e
hi\_jklby 2 jZaf_j yg_b kblz fdf HI[hj ijh] \uihegye
ebgguo kehyo gh \ jZfdZo gZklhys ]h bkke_ "h\Zgby bl
NZggu_ kRekoxr f 1Zd dZd \' \ _jog f keh_ dhgp_gljbjm_|I
gZklv ahhieZgdlhgZ b jzkij_~_eyxlky _]h hkKgbh\gub ihlj_
ZleZglbg_kdzZy k_ev~rv Z 1Zd _ ebgbgdb b fheh”v ~hgq
ju[ Djhf_Ih]l]h "Zgkeh\ltey] f aZ 1992]] g _fgh]h
gbke _ggu b g_"*hklZlhggu “ey iheghp_ggh]h ZgZebaZ i
f "]Th~h\hc baf_ggb\hklb gbke gghklb b [bhfZkku ahhie
j_a_ ©Dhevkdbc f_jb*"bZg?

ljh[unbdkbjh\Z%bguf nhjfZzev”® _]b~"hf b "hklZ\eyeb \
jZlhjbx bgklblmlZ "ey ihke "mxs_c¢c ~ |IZevghc h[jZ[hldDb
ghc h[jZ[hld_ ijh[ \uihegyeb IZdkhghfbg_kdmx b~ _glbnb
fh\ ahhiezZzgdlhgZ ih \hafh ghklb "h gZbf_gvr_c |IZdkhgh-
jbb \b”u Q@efadusb ijhgb_ \b~u QepékdddjZa”™ eyeb ih klZ
"byf jZa\blby beb \hajzZklguf ]JjmiiZf Djmigu_ g_ih\j_ "
g b a f Euphausiacea, Chaetognatha, Hydroiddaaf jyeb <k o ahhieZgoc
jh\ ijhkgblul\Zeb g_dhlhjuo hkh[_c \a\_rb\Zeb ~ey mkl:
\b"mZevghc fZkku ;bhfZkkm hij_~ eyeb ihke_ hpbnjh\c
svx bgrb\b"mZevghc fZkku ieZgdlhg4q6%, kh]Xb\bafdu >
"Zggu_ K[hj b h[jzZ[hldm fZl _jbZeZ ijh\h”"beb 3B.ijbgylh
Kbkl fZlbg_kdh_ iheh”  _gb_ hj]Zgbafh\ ahhieZgdlhgZ |
]Jezkgh :RR0X% [168@ <k _]h h[jZ[hlZgZ b ijhZgZebabjh\Zg.
ahhiezZgdlhgz 1Z]Je ljbeh™ _gby ;

Qbke _gghklv Vdfdhffzkk2Z2) #fhikigh\gu_ dhebqg_klI\ _ggu
1ZjZf _lju "ey hp_gdb khklhygby ahhieZgdlhgguo khh[s
©Dhevkdbc f_jb"bZg?2 K _ahggmxliboafiZzggb\jikikfZ I
jb\Zleih 1Ij _f i _jbh~Zf fZc bxgv b bxev Z ey ZgZebaZ
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f_"1h~h\hc "bgZfbdb gbke_gghklb b [bhfZkgguahhueBgd]I
mkj_"g_gu

>ey \uy\le _gby baf_g gbc \ gbke _gghklb b [bhfZkk _
jZaebqguo kljmyo | _ieuo | _gq_gbc "Zggu_ h[t_"bgyeb ke

tkl * hlghkbeb d Ijb[j_"ghc \_I\b FmjfZgkdh]h |I_q

tkl 7+d Hkgh\ghc \_I\b FmjfZgkdh]h |I_q_gby

tkl 1@8+d P_gljZevghcGhjNdbZikdh]h | _gq_gby

< oh”_bolbhieZgdlhgghc kt_fdb hd_Zgh]jZnbq_kdb_
gyebkv g_ lhevdh g _j_ a gh b g _j_ a fhj fbev LZd
g_ \k_ kh[jZggu_ ijh[u b bgh]~Z hlkmlkl\hedbg¢b REZOu h
pbb \ ZgZeba \dexqZeb \k_ bf xsb_ky fZl jbZeu

J amevilZlu b h[km ~_gb_

LZdkhghfbg_kdbc khklZ\ ahdikEkglddhgadhhieZgdlhgz
jZaj_a_ ©Dhevkdbc f_jbr"bZg? 20 JEbpkeeh brxglbnbpb
jh\Zgh jZaebqguo |ZdkhgZ hlghkysboky d lbizf 1Z]
. < fzZ_ b bxg_ dhebq_kl\h I1Zdkhgh\ [ueh gb b q_f \' b
khhi\_IkI\_ggh GzZb[hevr__ dhebq_kl\h 1Zdkhgh\ hilf_
Arthropoda + ba dhlhjuo hilghkylky d deZkkm \ _kehgh]bc
(Copepoda kf [1Z][e ljbeh™ _gby ; 1Z]e <lhjhc Ibi
rbf 1Zdkhghfbqg_kdbf jZaglChidediab flZdkhgh\ ba dhlhjuo

]Jb~rjhb~rguo f_"ma kf [Z]e ljbeh™ _gby ; kf [Z]e

?s_ h”gZ ]jmiibjh\dZ hjJZgbafh\ jZaebgqgh]h IZdkhgl
eh” _gby _fhieZgdlhg \ khklZ\ dhlhjh]h \oh”yl ebgbgdb *
al\hghgguo fheexkdb fgh]hs Ibgdh\u_ g _j\b mkhgh]b _

dhh[jZagu_ b]lJehdh ' b_ b Ajm]b_ ihihegyxsb_ ahhieZg
jbh” ebgbghqggh]h jZa\blby F _jhieZgdlhg ij_~klZ\e g
1Z[e ljbeh™ _gby ;

GZb[he__ gqZklh \ ijh[Zo ahhiezZzgdlhgZ hIf_qZebkv f.

I _ih” @Galanus finmarchicuysOithona similis Pseudocalanuspp., Triconia
borealis Oithona atlantica fh e hMlatridia spp.,MicrocalanusVS kf [|Z]e
ljbeh™ _gby ; LZdcdbhdev kypu dh]~Z ijhbkoh”yl jZafgl
gb_b jZa\blb_ [hevrbgklI\Z ahhiezZgdl_jh\ qgzZklhlZ \klj
\_kehgh]bo jZdhh[jZaguo b w\nZmabb” [ueZ kms_kl\_gc¢

“h hl h[s_]h dhebqg_kI\Z ijh[ < ahhiezZgdlhg_gZzZklh
eh”v s Ibgdhq_exklguebgbghd hnbmjebgbghd fghlhs _
Ibgdh\uo g_j\_cb ebgbghd "\mklI\hjgZluo fheekkldh\
\bklhmkuo jZdhhEyvAdng inerdmann{50 b ]b”rjhb”rguo f_"ma
Aglantha digitale(47 kf 1ZJ]e ljbeh™ _gby ;
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LZ[ebpZz

Dhebq_klI\h I1Zdkhgh\ ahhieZgdlhgZ jZaebqguo Ibih\
gZ jZaj_a_ ©Dhevkdbc f_jb~rbzg?2 \ fZ_+tbxe_\ + 11

. Dhebqg_kl\h
Lbi FZc | Bxgv | Bxeyv HIs__
Foraminifera 1 1 1 1
Radiozoa 2 2 2 2
Ciliophora 1 1 1 1
Cnidaria 13 13 18 21
Ctenophora 2 2 2 2
Nemertea 1 1 1 1
Annelida 2 2 2 2
Arthropoda 39 36 38 44
Mollusca 5 5 5 5
Bryozoa 1 1 1 1
Chaetognatha 2 2 2 2
Echinodermata 3 4 3 4
Chordata 5 6 6 8
<k 7]h 77 76 82 94

Ih j_amevlIzZIZf i _j\uo bkke_ "h\Zgbc ahhieZgdlhgZz
Zj gp_\Z fhjy \ jZagu_ f_kypu [ueh h[gZjm  _gh |Zdkt
jZaj_a_ ©Dhevkdbc f_jb*bzg2 \ e_Igbc i_jbh”™ \ khklZ\_
f_ g_gh lhevdh A7@khg Xk >gly[j_£ghg20j2]] b*_glbnb
pbjh\Zeb | Zdka@h\Z>\ yg\zZj +f2pR3]] 49[92].JZaeb
gby \ 1Zzdkhghfbqg_kdhf khklzZ\_ ahhiezZgdlhgzZ ij_""~_ \k_
k _ahgghklvx jZa\blby ahhieZgdl _jre\ IgBd f\ Ryuggh]”rZ
jZafgh Z _1ky [hevrbgkl\h “hgguo [_kihalhghgqguo b bo e
khklZz\ ahhiezZgdlhgzZz f_jhiezZgdlhg _Jh Izdkhghfbqg_k
m\_ebgb\Z_Iky <_kghc b e_Ihf \hajzZzklzZz_| dhebqg_kl\h |
hjl]zgbafij\ "~ _ \k_]lh ]b~jhb”guo f_"ma ij_djZsZxsbo kn
gb_\ ahhiezZgdlhg_ ih azZ\_jr _gbb f “mahb”~ghc klZ~bl]
e _ilm \ ihiheg_gb_1Zdkhghfbg_kdh]h khklzZ\Z ahhieZgc
| iteh\h~gu_ \b”u dhlhju_ ljZgkihjlbjmxlky k | _ieufb Zl¢
\h~Zfb ba Ghj\_"kdh]h fhjy \ ;Zj _gp_\h

H[sZy gbke _gghklv b [bhfZkkzZ awhijZagdbhg® Dhev
kdbc f_jbr"hzZzg22017]] kms_klI\_ggh \Zjvbjh\Zeb jbk
e _gghklv \ kj ~g f az \_kv i jbhn gZ[ex™6@mwd&hHKlZ\be:
Z [bhfzkiaa#36wda fWdklj _fZevgu_ agZq_gby j ]bkljbj
j_"dh >hey klZgpbc k gbke_ gwhltwihklZ\eyeZ Z k
gbke _gghklvx [hewda #272 >hey klZgpbc ]J*_ hilf_qZe
hg _gv gbadZy [bhfzZkkiZ ff_dgZ\gyeZkv Z hqg_gv \ukhdZy
[bhfZzkkZz [he f] f) £0,9 %.
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\ fZ_ _t+tbxe_ t 11 <_jlbdzZevghc ij _julbklhc ebgb_c hiI*_e_gu
MZ i_jbh~Z bkke_~h\Zgbc =h”" kh a\_ga’hdddgeu &

< p_ehf \ _kv jy®» "Zgguo h @hhiajgdlh®@Dhevkdbc f_
"bzg? fh gh jZa”_eblv gZ "\izhthgobtZexrguc Kk ih
1992], b [he_ _ dhjhldbc k ] MklIZgh\e gh qglh gbke gc¢
ahhieZgdlhgz1992]]£\ kj_~g_f [ueZ \ jZzazZ gb_ q_f
2017]] + b wda kthhI\_IklI\_ggh LzZdzZy °_ dZjlbgZ g¢g.
eZkv b \ highr_gbb [bhfZkkuf} £ khhI\_IkI\_ggh

Qbke _gghklv b [bhfZkkZ ahhiezZzgdlhgZz IZd _ baf_gy
f kypu Lzd \ fZ_ qgbke_gghklv \ kj "g“M wdklzZAeyeZ
jbkK8.22 \ bxg_ wlhl ihdZazZl _ev [ue 4069 ZBawdey f +

\ bxe 2427“91wda kf jbk KZfZy gbadZy [bhfZkkZ
lhgZ [uezZ \ 4Z7“20f] ¢ gZb[hevrb_  agZq_gby hlf _q:
bxg +175,8“145f] £ kf jbk Zh\gZhxe jZaZ \ur_ qg_f
\' fZ_ gh\ jZazZ gb® _ xB8612loxYy £ +

< fZ_ qbke_gghklv ahhiezZzgdlhgZ gZ jZaj_a_ ©DhevVl
jvbjh\ZezZ hiwda® \f ] ~h  wda \f ] jbk : <

wlhf f_kyp_ Zfieblm”Z dhe_[Zgbc gbke_gghklb ahhie.
gZb[hevr_c ih kjZ\g_gbx k bxg_f b bxe_f Hqg_gv gbadk
e _gghklb f euda tif _gZeb gz "\mo klZgpbyd h~rghc \
1987 ] gZ h~ghc klZgpbb \<ukhdZy qgbke _gghklv [F
10000wda fgZ[ex"ZeZkv \ ]]b Z fzdkbfZevgh_agZq_gb_
|bkljbjh\Zeb \] wd &). f
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gZ jZaj_a_ ©Dhevkdbc f_)jbf?oZglBxg_ b bxe_ \ * 11
k_ju_ ijyfhm]hevgbbd%+guc "bZiZahg gZ[ex”_gbc \_jlbdZevgu_ ebgbb *
jZa[jhk agZg_gbc ]hjbahglZevgZiy ebgb¥ +q_jogZy lhikgdZ2g-  agZq_gb_

'bhfzkkz ahhiezgdlhgz \ fZ_ baff fywezky h1h

223,1f] £ \ ] kf jbk ; DjZcg_ gbadzZy [bhfZkl
1,0f] £ hif _gZeZkv gZ g _dhlhjuo klZgpbyo \
b 11 Z gZb[hevrgyf) £\ ]
< bxg_qbke _gghklv ahhiezZzgdlhgz dhe®\[ZeZkv hl
" h wda \f ] kf jbk ; FbgbfZevgh_agZq_gb_

jzf _1jz hlf _gzZeb | +#1wda ffzdkbfZevgh_ ]\ +
27617wd &, f

bhfZkkZ ahhieZgdlhgzZ \ bxg_\ZjMbffan\ZeZ Mh
462,2f] £ \ ] kf jbk ; Hq _gv gbadmx [bhfZkk
1,0f] f hif _gZeb gZ h”ghc klZgplobb dZb[hevrmx
(2324,21] #) £\ ]

Qbke gghklv ahhieZzgdlhgzZ \ bxe_ \wAj&bjfh\ZlezZ hl
A h wda \f ] kf jbk < ? _gbadb_ agZq_gl
1o0wda® fhif _gZebkv gZ “\mo klZppbXogXb[hevrb_ hdhe
15000wda fi_]bkljbjh\Zeb gZ "\mo klZgpbyo \

;bhfZkkZ ahhiezZgdlhgZ \ bxe_ bafl §§yezky Hih
4186f] £\ ] kf jbk < Hg_gv gbadb_ agZq_gby
f ljz f g f] £ gZ[ex"Zebkv gZ "\mo klZgpbgd h*ghc
\ ] Z gzZb[hevrZy [bhfzkZ [ueZ hIf_qg_gZz]\
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Qbke _gghklv b [bhfZkkZ ahhieZgdlhgZ \ \h?1Zo jZae
euo |_g_gbc jZkij_™ _eyebkv g_jZ\ghf_jgh b bkiulu\Zetk
f_ "1h~h\u_ dhe_[Zgby; jbk Q_Ildhc aZ\bkbfhklb \ jZkij_
gbb h[sbo gbke _gghklb b [bhfZkku \ \ _I\yo | _g_gbc g_
gZdh \ fZ_ \uy\beb keZ[mx | _g” _gpbx d m\_BdH _gbx q

b [bhfZR%k u ahhiezgdlhgzZz \ \h~*Zo Hkgh\ghc \ I\t
kdh]lh | _qbgbly [bhfZRku \ \h~Zo Ijb[j_"ghc \_I\b Fm
fZzgkdh]h | _g_gby

< p_ehf\fZ_ [he__ \ukhdZy kj_"*gyy gbke_gghklv hl
ljb[j_"ghc b Hkgh\ghc \_I\_¢ FmjfZgkdig4dr | gbgby =+
2065r288wda® kihhI\_IklI\_ggh jbk . < \h~"Zo P_gljZev
Ghjrdzikdh]h | _g_gby hgz \ kj_~g_r2ehwtziekfe Zjbk

; Kj_"gyy [bhfZkkzZ ahhiezgdlhgZ [Zd _ [ueZ \ur_
[j_"ghc b Hkgh\ghc \ I\ ¢ FmjfZgkdhgh5rl_q_bby =
60,5r10,1f] £ khhI\_IklI\_ggh Z \ \h”"Zo P _gljZevghc \_ I\t
kdh]l]h | _q_gby \ JZ&ngbT]_ﬁ K jbk ;

< bxg_ gbke_gghklv b [bhfZkkZ ahhlengIth bki

kI\_ggu_ dhe_[Zgby hkh[_ggh \ujZ ' _ggu_ \ \h~"Zo 1Ijb
FmjfZzgkdh]h I _q_gby kf jbk : Qbke _gghklv ahhi
a™ kv [ueZ \ kj_~g T\ jZaZ \mwr__ fphd \ fXukhdb_ agZqg.
hif_qZebkv \ \h~Zo Ijb[j_"ghc \_I\b FmjfZgkdh]h b P_gl
GhjrdZikdh]h |_4p0gbc +b ra49wdad khhi\_IklI\ _ggh kf
jbk : < \h~Zo Hkgh\ghc \_I\b FmjfZgkdh]h | _qgq_gb
gbke gghklv ahhieZgdlhgZ kgtsajbwddf’vk"fhjbk :
Z kj_~gyy [bhfZkkZ m\ _ebqgbeZkv \ jZa ih kjzZ\g _ gbx k
agZq_gby [bhfZkku j_]Jbkljbjh\Zeb \ \h~Zo Ijb[j_"ghc \
kdh]l]h | _q_gby k ihkl_i_gguf mf_gvr_gb_A\I\h"=ZojHkgh
fZgkdhl]h b P_gljZevghc \_I\b Ghj~rdZiR3IBWO|b5,0, q gbc
140,6 r b r257f] khhl\_ Ik I\ _ggh kf jbk ;
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Jbk Kj _"gyy gbke _gghklv : < > b [bhfZkkZ ; = ? ahhieZgdlhg
\'\h~"Zo Ijb[j_"ghc b Hkgh\ghc \ _I\_¢c FmjfZzgkdh]h b P_gljZevghc \_I\b GhjrdZi
I_g_gbc gZ jZzaj_a_ ©Dhevkdbc f_jbrbzg2 \ fZz_ : ; bxg_ ; = b bxe_

\ x 11 Mke hl[hag kf gZ jbk

< bxe_hlf_gZeky kms_kI\ _gguc jZafZo dhe_[Zgbc q
leZgdlhgZ \ \h"Zo Hkgh\ghc \ _I\b FmjfZgkdh]h b P _g
GhjrdzZikdh]h | _g_gbc kf jbk ; Qbke _gghklv \ |
15jZzaZ gb"_ q_f \ bxg_ gh\ jZazZ \ur_ q_f \ fz_ I
N gpby d m\_ebg_gbx gbke_gghklb ahhieZgdlhgzZ \ k_\_
\h~Zo Ijb[j_"ghc \_I\b240wda f\ \h~Zo Hkgh\ghc \_I\b Fr
fZgkdh]l]h | _q_gbg4wda b \ \h~"Zo P_gljZzevghc I_I\b Ghj
kdhlh | _g_gbgBlewda f kf jbk ; Kj_~gyy [bhfZkkZ
leZgdlhgZ \ bxe_ g _agZqbl _evgh kgbabezZkv ih kjzZ\g_
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jZazZ ij_\urZeZ IZdh\mx \ fZ_ AgZqg_gby [bhfZkku \ \I
b Hkgh\ghc \ I\ _ ¢ FmjfZgkdh]h | _g_gby [ueb hq_g\
139,57 b r254f] £ khhi\_IkI\_ggh Z \ \h~"Zo P _gljz
\_I\b Ghj~rdzikdh]h hgqa ghklz\eyei29,8f] £ kf |jbk

<ukhdZy gbke_gghklv ahhiezZzgdlhgZ ~hklb]Z_Iky ij_
kg | fghlJ]hgbke _gguo f_edbof hgpbpbdhh\ih® gZmieb \ b
eh”b [he__ djmiguo dhi_ih” f _edbo h[hehqggbdkhh ebqgb
al\hghqguo H~*@Zdd llaevrbo jZzaf_jh\ hgb g_ \ghkyl kms
\dezZz” \ h[smx [bhfZkkm ahhiezZzgdlhgZz LZd g_kfhlj
(8343wd&# qgbke gghklv ahhieZgdlhgZh\[bhfZkkZ [ueZ gb
dhc f] £ > _Jlyj 2@ hlf_qZeZ qlh gZb[hevrb_ \Zj
[bhfZkku ahhieZgdlhgZ gZ[ex"ZxdKy jXakdmdcbad kjhdZ
gZklmie_gby [bheh]bq_kdhc \_kgu 1Ih gZrbf *Zgguf wlb
gZebkv gZ = ihjy*dZ \ jZagu_ ]h”u b jZaebgby h[gZjm
b \ bxg_ <aX]ikrghc qzZklb ;Zj_gp_\Z fhjy mjh\_gv [bhfZ]
f _kypu g_ az\bkbl hl IZzdh\h]h \_kghc Z gZb[hevrZy [bh
\_kghc b e _Ihf hilf_dhéeZevI)o[j_"ghc \_I\b FmjfZgkdh
gZbf _gvrzZzwh™Zo P _gljZevghc \ _I\b Ghj~rdzZiXdd]hlH_qg_g
gZrbf "Zgogad jZaj _a_ ©Dhevkdbc f_jb*"bZg?2 ijhbkoh”~beh
m\_ebqg_gb_ [bhfZkku \ \h~*Zo P _gljZevghc \_I\b ijb _ |
e [Zgbyo \ \h~Zo Ijb[j_"ghc b Hkgh\ghc \ I\ _ ¢ qglh \_jl
bgl gkb\ghklvx ijblhdZ | ieuo ZleZglbg _kdbo \h™ b khl
iheg _gb_f khh[s_kI\ ahhiezZzgdlhgZ x ghc gqzZklb ;Zj_gp_
\_"kdh]h

KljmdImjZ khh[s_klI\ ahhieBdkldhg¥zghklv ahhieZgdlh
nhjfbjh\Zeb \_kehgh]b_ jZdhh[jZlaghi[hehqggbdBhb)
jbk : >hey dhi_ih” \ jZagu_ ]h?u \ZjvbjhhvadeZ hl
h[s c¢c gqbke _gghklb ahhieZzgdlhgzZz 4] hl Ahbgbk
e _gghklb khklz\eyeb hj]J]Zgbafu f_jhieZgdlhgZ kf jbk

Hkgh\gh_agZg_gb_\ nhjfbjh\Zgbb h[s ¢ [bhfZkku
bf eb \_kehgh]b_ jZdhh[jZaldd#jhb”rgu_ b w\nZmabb”u
(6,5 kf jbk ; >hey dhi_ih™ \ h[s_c [bhfZkk_ ahh
s_klI\_ggh \Zjvbjh\Zez \ jZzAgu_ JKhhu = b khklZ\eyeZ
50 b [he__ gZ [hevrbgkl\_ klZgpbc kf jbk hil; <
h[s _c¢c [bhfZkku ahhieZgdlhgZ nhjfbjh\zZdgmilg[th e mdkdlhbb A
j h* @ikopleura

>hey dhi_ih™ \ h[s_c gbke_gghklb b [bhfZkk_ J[ueZ
f_kypu < fiZadu_ ]1h~u hgZ \Zpbjh\zZevZ \ kj_~g_f
805 ih gbke _gghklb < bxg_dhi_ih”u kihlkhZseyxefbk
e _gghklb ahhiezgdlhgZz Z bo “"hey \ jZagu_ ]h”u baf_
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©Dhevkdbc f_jb~bzg?

< khh[s_kI\Zo dhi_ih® gZb[he__ fgh]hGpakes figgufb [u
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gZmieb_\ dhi_ih” \ jZaebggu_ ]h”u baf_gyeZhkVfhg _gv k
g__ N h \ kj_"g _f G Zmi€bfimmarchicusthkgh\gZy
ibsZ "ey jZggbo ebgbghd |Ij_kdb b gbke_ g@hkhik¢hbgjl\uo \
ba hkgh\guo hij_~ eyxsbo nzZdlhjh\ ey 108@\Z §lky2\1hju
gh\e gZ ijyfZy iheh bl _evgzZy azZ\bkbfhklv gbke gghklt
gmkzZ hl I_fi_jZImju \h~u \ \_k2lggbc i_jbh" >
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OC. finmarchicus OC. hyperboreus OMetridia spp. B Pseudocalanus sp.
@ Oithona similis OCopepoda nauplii @ |jh gb Copepoda
Jbk >hey jZaebqguo dhi_ih®” \ bo h[s_c gbke_gghklb : b [bhfZkk_
gZ jZaj_a_ ©Dhevkdbc f_jb*bzg? \ * 1] gbl "Zgldua

H[gZjm  _gZ h[jZlgZy aZ\bkbfhklv f_"~m khhlghr_gb _
C. finmarchicusb O. similis £ijb m\_ebqg_gbb ~heb i_j\h]h \b"Z d
ijhbkoh”~bl kgb™ gb_ ~hd&b \lhjh]lh< p_ehf f _edb_ \b”~u o
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I _ih™ bf _eb [hevr__ agZqg_gb_\ bo h[s_clgd2KkE dohklb \
|"Z dzd \ [he__ iha~gbc i_jbh”] k\ khhfs_kI\Zo dhi_ih?”"
m\ _ebqbeZkv "hey djmiguo \b”h\ C]&megahnicus| jZ&Zfa b

k khz\lhjzfb > @ 1Zd " _ h[gZjm beb hljbpzZl _evgmx dh
g b ke ggh&lfinmarchicusbO. similis\ \h*"Zo AZiZ*gh]h Rilbp[_j]_g
mklZgh\beb qlh i_j\uc \b”™ "hfbgéjm ZI \MHkhic g§ly[j_
hdly[j_ HIf _g_gh agbxé& bxdpke @géikilegb g f \ fZ_
[21]. O.similistdhkfhiheblbgguc b h"bg ba gZb[he__ fgh]hqgb
Ah\ dhi_ih”® gZk_eyxsbo k_\ _jgu_ fhjy OYsiejiygkv &alkZ y~gh
\bkbl hl k_ahggh]h jZa\blby nblhiezZzgdlhgZ b fh | jZaf¢
]h*bgqdb3® Z rbjhdbc *"bZiZahg |_fi_jZImjghc mklhcqgb\
25 K iha\hey_I _c \u b\ZIv \ mkeh\byo g_[eZ]hijbylguo
Ah\ dhi_ih? > . @

‘bhfzkkm dhi_ih~ nhjfbjh\Ze ij_bEniismdrthicgsg h
Ahey dhlhjh]lh \Zjvbjh\ZeZ hl \ kj*hg_f khklz\eyy
kf jbk . O>singlis\ h[s_c [bhfZkk_ dhi_ih” [ueZ g _\_

\ kj_"g_f khklZ\belaf_gyykv \ jZagu_ ]h?u hlzZ ~rHéy
gZmieb \ \ pgbhtikc \ kj_"~g _f< g _dhlhju_ ]h”u kms_KkI\_
guf dhfihg_glhf h[s_c [bhfZkku dhi_fiheédpRssydd kv
calanussp. (14,969,9 Z 1Zd"_ djmiguc Zj€&lhyperbadrbugd,5+
36,4 kf jbk ;  Metnidigspp khklZ\eyeZlhevdh \
1978 ] gh \ hkgh\ghf g_ i) %urzZeZz

Calanus finmarchicugue hkgh\guf dhfihg _glhf khh[s_klI\ dhi
\ bxg_  khklZ\ey#l bo h[s ¢ gbke gghklb Z \ bxe__]h
dZy "hég§3+ ?]h gbke _gghklv \ fZ_ khiRAxdge b xg
2164r189wda® bf bxe  ri19wda jbk ;

< fZ_ Wbxg_ hlf_gZeZkv kms_klI\ _ggZy gbke _gghklv
I _ih™ hkgh\ghffnmarchicusbMetridia sp. £553 r b re5wda f
khhi\_IklI\ _ggh Z \ bxe_ hgZ j_adh rRaidabefkkv ~h
jbk : Wlh k\b” | _evkl\m_| h fZkkHhnmdrclgcus bkl
Metridiasp \ fZ_f*bxg_ Ijh~he bl _evghklv jZa\blby gZmiel
ihke "h\Zl _evgh ijhoh”yl klz~"bc ijb kj_"&5acKl \fi_jZIm
fZ_ bx#05]>khklZ\ey | hdheh + ~g_c¢c < bxe_ gbke_ggh
j_adh kgb Z |ky dzd \ j_ameviZl_Ihl]h qglh \ ijhp_kk_
fbgZevghc ebgvdb hgb ij_\jzZzsZxdky \hkhkhghc klZ*"bb 1|2
b \ke_"klI\b_ \ukhdhc _klI_kI\ _gghc kf_jlghklb b \u_"Zghb
obsgbdzZfb

88



, 4000 . 160 -
2 3500 - ' 140 4

" 3000 - =120 1
< 2500 A n 100 -
[=2)

o 2000 - 80 -

gl 1500 - 60 -
o 1000 - ~ 40 J
500 A 20 A

0 ; , ,

0 T T )
FZc Bxgv Bxev FZc Bxgv Bxev

oOC. finmarchicus oC. hyperboreus O Metridia spp. OC. finmarchicus oC. hyperboreus O Metridia spp.
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B |jhqgb Copepoda B |jhgb Copepoda

bhfzZkk

Jbk Kj_"gyy gbke_gghklv : b [bhfZzkkZ ; ahhiezgdlhgz
gZ jZaj_a_ ©Dhevkdbc f_jbrbzg2 \ fZ_ bxg_ b bxe_ t 11

Qbke ggQ.lsimilisihkl i _ggh m\_ebqgb\ZeZkv b ~hklb]e
fmfz \ bxe_\ fZ_wlhl ihdZaZl_ ev7 wWhilkdZf\eye
534r31wda fbxe_ r57wda kf jbk : LZzd _ hilf_qZehkyv
ithkl _i_ggh_m\_ebqg_gb_ PsduecalgmbkIbl fZy d bxex gh \
p_ehf hgZ [ueZ gbadhc kf jbk

< h[s_c [bhfZkk_ dhi_ih™ \ fZ _tbxe_ \k ofireh “hfbg
marchicus Z _]h gZb[hevrZy [bhfZkkZ gZ[ex”*"ZeZkv;\ bxg_
;bhfZkkZC. finmarchicus khklZ\eyeZ r14f] £ \ fZ
133,0r12,7f] f\bxg_ b r6,0f] f\bxe_ kfkjb; 'bhfzZzkkZz
hklZevguo dhi_ih” g_ij \trigfegbkf] f Fghl]hgbke ggZy
gh f_e@Zymilis\ h[s ¢ [bhfZkk_ dhi_ih” agZqbl _evghc jhel
Z __ fzdkbfZevgZy [bhfZkkZ hlf_pBAdedRv] \f bk +
jbk ;

<hajzZklgZy kljmdImjzZ ihGnfirygrdhlzus. < ihimeypbb
C.finmarchicush[gZjm _gu hkh[b \k_o klZ"bc jZa\blby < f
gZb[hevr__ agZqg_gb_\ h[s_c gbke_gghklb bf_eb hkh[b
i _ih~"blguo klZ”"bc \ bxe_"hey feZNRo M hkilZjrbol h\
[ueZ h”"bgZdh\Z bk Khhlghr_gb_ hkh[blc jZaeb
guo klZz~"bc baf_gyehkv hl ey tokielllecidhi_ih~blguo
klZz~"bc ihkl_i_ggh kgb ZezZkv \ |h &y d¥ynidZkd"B helym\ _
ebqgb\ZezZkv VHkhi[bih*blghc klZz*bb \ fZ_ b bxg_ \klj_qZ
gbggh \ bxe_ bo “hey j _adh m\_ebgqjpekekw MNakinfFb
marchicus kZfdb b kZfpu J[ueb djZcg_ g fghkimfhXpeg Zygufb
"hey g_ ij_ \urZeZ<hajZklgZy klj@ tinmgrZhicuskhhl\ |
KI\m_| i_jbh~m jZafgh _gby b jZa\blby Ijbkmlkl\b_\ wl
lhg  gZmieb_ \ dhi_ih” kf jkjk b dhlhjuo hkgh\gZy fZk
ey_|lky gZmi@ figharchicus k\b”~_ | _evki\m_I h _]h ijh*he Zx:
jZafgh  _gbb
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Jbk 2. Khhighr_gb_ jZaebqguo klZ~bc GZmvatdhicus gZ jZaj_a_
©Dhevkdbc f_jb~rbzZg2 \ fZ_ bxg_ b bxe_ tqbkellgghklv [bRfZkkZ

DZd mklZgh\be _s_ '\ ] 120]; Cavangafinrrarchicus
yley |ky "hfbgbjmxsbf \bAhf \ ahhaeZdgdghg gZklb ;Z) g
p_\Z fhjy Z gZ jZaj_a_ ©Dhevkdbc f_jb”*bZg? hg khklzZ\
A h hl h[s ¢ [bhfZkku ahhieZgdlhgZ \ jZaebgqgu_ k_a
bxe_ hlf_gZ_ Iky ibdCjamidrtbigud36, 121@ Z kjhd _]Jh gZklm
e _gby az\bkbl hl | _fiZz ijh]j_\Z \h~ghc Ilhesb b bgl_gkb
| ieuo ZleZglbq_ Kdbamm\h€ % ghc gZklb ;Zj _gp_\Z fhjy ]
ithez]Z |ky jZaj_a ©Dhevkdbc f _jb”"bZg?2 ihiheg_gb_ kh
lhgZb \ gZklghklb ihi®@ymabchicus hkh[yfb dhlhju_ ijbgh
kylky k \h~Zfb | _ieh]h | _q_gby ba Ghj\_"kdh]h fhjy \ ;z
jm_ 1 1h” hl 1h~Z b fh™ _| [ulv k45 146\ 15Pguf >

JZg__ [ueh ihdZaZgh qlh [bhfZkkZ ahhieZgdlhgZ \u
\ukhdhc | _fi_jZImjhc b bgl_gkb\guf ijblhdhf | _ieuo ZleZ
[155@ < 1992]] \ hkgh\ghf hilf_qgZebkv hljbpZl_evgu_ |_
gu_ ZghfZebb i _j f "Zxsb_ky “"“bgbqgufb ]h*"Zfb beb d
hr"Zfb k iheh bl _evgufb ZghfZebyfb | _fi_jZImju kf Je
b [bhfZkkZ ahhieZgdlhgZ \ wlhl highkbl_evgh oheh”guc
kI\_gguo f_"]h~h\uo dhe [Zgbyo \ kj ~g f [ueb]g \ukht
gZ[ex"Zeky g _hJuggh fhsguc ijblhd ZIa@lbg dHihgufh” :
dzZzd ij_"iheZzZ]Z _ Iky I _j_g_k _gh [hevrh_ dhebqg_kl\h
(C. finmarchicus \ k_\-\p\tklhqghf gZijzZ\Bi6@bbl» gZrbf fZI1 _jb
ZeZf aZf_lgh]lh m\_ebq_gby gbke_ _gghklb b [bhfZkku ah
199211 g_ hlf_gqZehkv Z Kk Ih ] bkke_ ~h\Zgby a
jZaj_a_ ©Dhevkdbc f_jb”"bZg? g_ pdikiTbgbke gghklv b
[bhfZkkZ ahhiezZgdlhgZ [ueb \ukhisfby kkbke gghklv kg
“ZeZkw ] mf_gvrZeZkv h[sZy [bhfZkkZ ahhieZgdlhgZz
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AZ\bkbfhklv qbke_gghklb b [bhfZkku ahhieZgdlhgZ
g_kdbo nzdlhjh\ g_\k_]*Z hg_\b~gZ ?klv fg _gb_ qglh
lhgZ hij_~_ey_ |ky |fpfimgekdbyjfbrr_ kl\mxs_]h 20h@ Zb >
wlh h[tykgy_ Iky I _f qlh ih\ur_gguc |_ieh\hc nhg kihkh[l
gbx kh”_j"Zgby oehjhimbelkl ZdIib\ghfm jZa\blbx nblhieZ
<ke_ "kI\b_ wlh]h jZa\b\ZxsZyky fheh”v \_k gg_c ] _9g_]
[eZ]hijbylguo mkeh\byo b nhjfbjm_ | ©dZqg_kI\ _gguc? abf
imeypbb dhlhjuc ke_"mxs_c¢ \_kghc ijhba\_* _| [he__
ihlhfkl\h

< gZklhys f bkke_"h\Zgbb fu ZgZebabjh\Zeb Ihevdl
keh_ = f gh g_h[oh”bfh mqgblu\Zlv nZdl kmlhgqguo b
dZevguo fb]jZpbc ahhiezZzgdlhgzZ \ qZklghklb _]h hkgh\
C. finmarchicus Ilhke fZkkh\h]h jZafgh  gby jZa\b\ZxsZy fh
guf h[jZahf dhgp_gljbjm_Ilky-f_ \[holwf keh_ Th f_j_ jZa\b
Iby ]Jem[bgZ bo h[blZgby m\_ebqb\Z_Iky b hkh[b klZjr
kilz~"bc ij_bfms_kI\_ggh hlf_qzZxlky l166@h Djmtiguf hkh[b
klZjrbo dhi_ih~blguo klZ*bc nhjfbjmxl [he__ \ukhdmx [b
]hgbke _ggu_ hkh[b feZ”~rbo dhi_ih”*blh\ khklZ\eyxI| hkgt
C. finmarchicus Ke "~h\ZI|l _evgh k JZa\bIb f fheh”b b i _j f
gb gb_ kehb qbke gghklv b [bhfZkkph\hf ke fmf _gv
rZxlky J_ameviZlu ij_~u“msbo bkke_ "h\Zgbc ahhleZg1
©Dhevkdbc f_jbr"bzg? ihdZau\Z/@lahlire X dkldhgZ khkj_ _~hlt
g_gu \'\ _jogffljh\hf keh_ \h~u Z bxe_+=Z\]mkl_gZqgbgZ
ahggh_ i j f s gb_ \|Jb"hggu kehb dhlhjh_582Z\ jrzZ _
120].

GZ ijbf_j_ e | 11 bijhZgZebabjh\Zgh kt
hlghr_gb_ gbke _ gghklb b [bhfZkku ahhb@5¢t00fglz \ kehy
fxAgh <u[jZggu_ ]h”u hlighkylky d | _ieuf b 11
| ieuf ] b oheh~rguf GZb[hevr_ _ dhebg_klI\h ahh

lhgz 79+ jZkij_~_eyehkv \ \-fiolghthf keh_ \ fZ] b

bxe _ b 11 \VIh \j_ fy dzZd \ blxghg I|hevdhgZoh
"beky \ k&b f jbk . < bxgl_ h[sZy gbke _gghklv hj]
gbafh\ khklz\bézkeh 100 b Jem["_ f Hdheh iheh
\bgu [bhfZkku ahhieZgdlhgzZz h 84 \ bxe b 1]
jZkij_~ eyebkv bOkfehbk ; < keHOOf x bxe_ ]

fz ] b bxg_ ] [bhfZkkZ jZ\gWydZkwZ \tbxe ] =

20 HklZevgZy fZkkZ ahhieZgdl_jh\ dhgp_gljbjhbZeZkyv
bo "hey a”_kv [ueZ gZb[hevr]cbilbxe | + b %
khhi\_IklI\_ggh &f jhk
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Jbk Khhighr_gb_ h[s_c gbke_gghklb : b h[s_c [bhfZkku ;
ahhiezgdlhgz \ jZaebgguo kehyo gZ jZaj_a_ ©Dhevkdbc f_jb~rbzg?
\ bxe_ ] fz_ ] b bxg_ ]

G _kfhljy gZ Ih glh \ fOxg_]bkljbjh\Zeb \ukhdmx h[sr
gbke gghklv ahhieZzgdlhgZ hkh[-fggh\hf kely f lZdh\Zy
C. finmarchicus\ wlhl i _jbh”~ [ueZ hg_gvwbadhc bxe ]
hgzZz 1Zzd°_ g \ukhwds® fGzb[he_ _ fghlhgbke gguf wlhl \
\ fZ_ ] wda fZ _]h gzZb[hevrmx [bhfZkkm azZnbdk
bxg ] f] ). < ihimey@Hibmarchicus\ bxe ] ~h
fbgbjh\Zeb HkHBYbdhi_ih~blguo klZz~bc dhlhju_ jzZkij_»
Ij_bfms_kI\ \ggbh_ 100 \ fZz_ ] ij_h[ezZt&eldhi_ih
Ablu \ kehyo =+10f “+bxe_ ] Hkh[lW& klZ*bc Jem[ _
50f Z \ bxg_] hkgh\gZy#helyi _ih”blh\ dhgp_gljbjh\Zeh
\ kehyolOO£ b f £2Agh

Hg _\b”gh qlh kjhdb gZqZeQ fijiirafchicuskg byfiu _]h
jZa\blby \ wlb 1h*u jZaebqgqZebkv < _jhylgh]h oAlelhr\duc
jZafgh _gb_ gZqgZehkv iha’ Z \ke_ _"~kl\b_ keZ[h]h ijh]
JZa\bIby fheh”b [ueZ gbadhc l[jbkmlkl\b_ gZmieb_ \ b g_
kiI\Z \ajhkeuo hkh[_c \ wlhl i _jbh® mdZaulZ | gZ ijh™he’
. gb_ <1l _ieu_ b 11 hif _gZeZkv o0ZjzZdl_jgZy dZ
gbke _ggh]h "hfbgbjh\ZglyfilmhatckibysfeZ*rbo dhi_ih”bl
guo klz~"bc \ fZz_ d klZjrbf dhi_it"bHKF N bogxgeh i _j f_s_

_[hevrhc "heb hkh[_c \ Jem[hdb_ kehb \h"u k ZghfZ
_]h jZza\blb_ijhbkoh”beh Juklj_ b m _ \ bxg_ kms_klI\_
r ¢ fheh”b klZjrbo dhi_ih”blguo klZ~bc fb]jbfjhxZezZ ]Je
| ieu_ ]iC"tlnmarchlcungqng | jZzafgh ZIvky jZgvr_ q_f \
gu_ ?]h gbke_gghklv \ e _Igbc i_jbh” \ p_ehf kms_kI\ ¢
gu_ ]Jh?u Z \ ithimeypbb ijbkmlkI\mxI \k_ \hajZklgu_ kl.
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"hfbgbjh\Zgby hl*_evguo \hajZklguo ]jmiibjh\hd Ih]*Z
gu_ b | _ieu_ Jh?u ij_h[ezZ*"Z _| ih*jhkrZy fheh*k1A+9 dhi
b c21.

JZaebgby \ \ _jlbdZevghf jjZkij_"~ e _gbbb ahhie
C. finmarchicus\ qZklghklb fh]jml [ulv h[mkemXe lkju HY\*hf
ghc ba ij _~iheZ]Z fuo ijbgbg \ukhdhc gbke gghklb b [Dbl
lhgZ \ [he__ ]Jem[hdbo kehyo \ fZ_ +bxe_fh I [ujlv keZ][¥h
fhdebg gZijbf_j N[160]. < ] \ke_~klI\b_ bgl_gkb\gh]h ijl
]li_\Z \h~ghc Ihesb ijhbahreh mkdhj_g®. finmalrcdicugoa\blby
m\ _ebqg _gb_ “heb hkh[_c klZjrbo dhi_ih”blguo klZ”bc

f 55@ < ] \_.k _gg__ ©p\ I _gb_2\ x'ghc qZklb ;
[ueh keZ[h \ujZ  _gh Z dhgp_gljZkmyso &h\|hqdblegd g _f
\ 1 bgb _ kj_"g_fgh]he_[1g8@ mih\dyjhylgh b ijb\_

d mf _gvr_gbx dZd h[s_c qbke _gghklb ahhieZgdlhgzZ |
C.finmarchicus Djhf_Ih]h ahhiezZgdlhg ihlj_[eyx] fgh]hqgbke
]Zgbafu jZaebqguo ljhnbg_kdpognj\bb\dgb cft*mau s _Ibgd
g_exklgu_ ebqbgdb b fheh”v jZaebgguo ju[ flhljkdb ilb
xsb 536,21,52, 137,141, 154, 157, 161, 169].

<u\h”u

< ahhieZgdlhg_gZ jZaj_a_ ©Dhevkdbc f_jb*bZg?2 \
2017]] [ueh b”™ _glbnbpbjh\Zgh |ZdkhgZ jZaebqguo ||
r dhebqg_klI\h I1Zzdkhgh\ hif _g_gh *ey Ibih\ $SCWKURSR
daria |Zdkhgh\

Qbke _gghklv b [bhfZkkZ ahhieZgdlhgZ kms_klI\ _ggh
jbh™ bkke "h\Zgbc h "gRE0HALR [Ehwl\o ihdZaZl _eb \ kj_ "¢
[ueb \ jZaZ gb"_  017\] GZbf gwibke gghklv b [bh
fZkkZ ahhieZgdlhgZ hif_qgqZebkv \ AZbxggZb<hieybh” bk
ke “h\Zgbc wlb ihdZaZl _eb ahhiezZzgdlhgZ bkiulu\Zeb k
]h~h\u_ dhe [Zgby \ \h~Zo jZaebgguo \ I\ _c | _ieuo | _q_
lh glh q_Idhc azZz\bkbfhklb \ jZkij_~_e_gbb gbke_gghkltk
ieZgdlhgz \ kljmyo \ I\ _c¢c | _g_gby g_ h[gZjm _gh hlf_c
AN gpby d m\_ebq_gbx gbke_gghklb b [bhfZkku ahhieZgd
ghc \_I\b Fmjfzgkdh]h Ilhg[ghfyZkku \ \h~*Zo Ijb[j_"ghc \_
FmjfZgkdh]h I _qg_gby

Qbke _gghklv ahhieZzgdlhgZ nhjfbjh\Zeb \_kehgh]b_
h[hehggbdb Z \ g_dhlhju_ Jh*hdudZjhiebddlhgZ Hkgh
[bhfZkku ahhiezZzgdlhgZ khklzZz\eyeb \_kehgh]b_ jZdhh[jZ
b w\nZmabb”u
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< khh[s_klI\Zo dhi_ih® gZb[he__ fgh]lhgbkelLggufb vy
PDUFKLEXVPLALNdd _ gZmiebb dhi_ih® F_edb_ \b”u b
r agZqg_gb_\ h[s_c gbke _gghkli9ani _ihin]®*Z dZd \
20082017]] \ wlbo khh[s_klI\Zo m\_ebgbeZkv M"heed\ dimigl
guf h[jzZa@iffinmarchicus ;bhfZkkm nhjfbjh\Ze 1ij_bfms_klI\_
C. finmarchicus

< ihimey@.bibmarchicusiihbkoh”beZ ihke ~h\Zl _evgZy kf_
fobgbjh\Zgby hkh[_ ¢ feZ”~rbo dhi_ih”blguo klZ”"bc hkh[yf
i _ih~"blguo klZ~bc ih f_j bo jZa\blby hl fZy d bxex
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;7GLHKGU? BKKE?>H<:GBY

FZdjhahh[_glhk y\ey |ky \Z guf dhfihg_glhf fhjkdb
r evnh\uo fhj_c¢c \ IhfZgbke \Z fhjy 1Ihlj _[eyy nblhieZgc
k_klhg b ~ _Ijbl [_glhk kem bl ibs_c ~ey ij_"klZ\bl_e_c
ljhnbgq_kdbo mjh\g_c¢c wdhkbkl _fu LZd _ hg fh | bkihe\
"bdZlhj kbevguo djZldh\j_f gguo beb ihkl_i _gguo fghlh
gbc JZaghh[jZzab_ ih IZdkhghfbq_kdhc jZaf _jghc Ijhr
liZnbgq_kdhc b Ihibg_kdhc jZkiheh  _gbx hjlJZgbafh\ hl
\_joghklb ]JjmglzZz ozZjzdl_jbklbdzZf hlghkbl _evgZy klZ[b
hkgh\guo \bAh\ “hgguo khh[s_ kI\ \ke_ _"kl\b_ bo fgh]he _
| evghklb "b&lgb wlh ihal\hey | hlke_"b\ZIlv ijhbkoh”ysb
ki _f_ijhp_kku

Bgl gkb\gu_ dhebqg_kI\ _ggu_ [_glhkgu_ bkke 7~h\Z
©Dhevkdbc f_jpddlz@gZqgZlu-\_ 1h”*u >h wlh]Jh \ hkgh\ghf |
gZeb nZmgbklbg_kdbc khklzZ\ k ithfhsvx “hgguo |jZeh)\
kljmdpbGZ@ Rbjhdh_ bkihevah\Zgb_ ~ghqg_jiZl _e_c b kh
gb_ f_Ih*bdb h[jZ[hldb [_glhkguo ijh[ Z 1Zd _ ijb\e_q._
klh\ ih jZaguf IZdkhghfbg_kdbf Jjmiudheghlhehelyrh
dhebqg_klI\h klZgpbc *ey hp_gdb ijhkljZgkl\_ggh]h jZkij_
HArgZdh gbadZy Ihgqghklv hij_~ e _gby dhhj~bgzZl \ ~hkin
jZagu_ f _Ih~"bqgq_kdb_ih”oh”u d h[jZ[hld_ [_glhkguo ijh]
h u aZljm~rgyxl kjzZ\g_gb_ ~Zgguo fhgblhjbg]h\uo fgh]he
\Zgbc gZ dhgdj _Ilguo klZgpbyo

Bamqg_gb_ "bgZfbdb baf g gbc \ fZdjhahh[_glhk ¢
j_ aZ ©Dhevkdbc f_jbA"bZg?2 \uiheg _gh \ p_eyo \uy\le_ ghb
baf g gbc \ *hgguo khh[s_klI\Zo ;Zj _gp_\Z fhjy ih™ \ha”"
guo nZdlhjh\ \i_j\mx hg_j_"v debfZlbg_kdh]h

FZl _jbZeu b f_Ih”u
FZl _jbZehf ihkem beb “"Zggu_ ~ghqg_jiZl _evguo k[h]j

guo ©IBGJH2 bf G F DgbihYtbgkh”u ih kh\f_klghc ijh
lijZff_ k FFIB4@® gZ i_j\uo klZgpbyo jZaj_aZ ©Dhevkdl

[Z[e D kh'Ze_gbx g_ \k_ dZjlhgdb h[jZ[hldb ijh
Zjob\_ qglh h[mkeh\beh ijhimkdb \“\jjhfklgggklKliggtdImj _
"Zgguo <k _]h [ueb bkihevah\Zgu “"Zggu _ klZgpbc

< kv i_jbh~ gZ[ex” _gby [ue jZa[bl gz+tQ30&] wlZ
1935]] Il +1947+ 1] £1968+ 11 I\b 2003+ 11 LZdh_
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jZa™ _e _gb_\ualZgh agZqbl_evguf \J f gguf bgl_j\Zehf
\Zgby g_\uihegyeb [he_ _ e | <gmljb \u®_e_gguo i_]j
[bjZeb ijzdlbg_kdb _" ]h~gh

LZ[ebpZz

Ghf_jzZ ~ghq_jizZl _evguo klZgpbc \uiheg_gguo
gZ jZaj_a_ ©Dhevkdbc f_jb~bZg?2 \ jZagu_ ]Jh”u

- A . Ghf | klZgpbb
=h KmAgh j_ck——T—5 T3 T2 5 6 | 7 8 ] 9] 10
1930 ©1 _jk_c®? 1530 1532 1533 1534 1535 1536 1537 1541 1542
1931 ©1 _jk _ca 1870
1933 ©1 _jk_ca 2291
2293
2297
2298
2299
2302
2303
2340
2341
1934 ©1 _jk_ca 2962 2964
1935 ©1 _jk_ca 3078
1935©1 _jk_c? 3349 3348 3347 3346 3344 3343
1947 ©K ZjZlh\a 1335 1337 1339 1341 1343 1345
1947 ©K ZjZlh\a 1430 1432 1434 1436 1438 1441
1948 ©K ZjZlh\a 2419 2421 2423 2425 2427 2430 2431 2432
1950 © 1 _jk2%23 1202 1204 1205 1206 1207 1209 1210 1211
1968 ©GbdheZc FZke 4/186 6/184 10/180
1968 ©<h~gbda 2/0, 4/0, 6/0, 8/0, 10/0 12/0 13/0 14/0 16/0
137/2 135/4 134/6 133/8
1969 ©GbdheZc FZke 404/42¢
2003 ©JhfmZev” Fmd 13 30 31 32 33 34 35 36
2005 ©Njblvhn GZgk_ 1 2
2010 ©>Zevgb_ A_e_ 55
2010 ©Njblvhn GZgk_ 2 3 4 5 6 7 8 9 10

2011 ©>Zevgb_A_e 1 1
2011 ©<bevgxk? 1 2 3 4 5 6 7 8 9 10
2012 ©<bevgxk? 1 2 3 4 5 6 7 8 9 10
2019 ©Ijhn_kkhj ;hcd 7

G2 _j\ud*\mavlZidph[u hl[bjZeb ~ghq_jiZl_e_f I_I_jk_
iehsZ”rvx aZo\ZlZ h[udghdjZlghc ih\lhjgGHIbwI|Zi
ijh[hhi[hj ijh\h~"beb ~ghq_jiZzl _e f ©Hd_Zg? k iehsZ" vx ¢
hfuggh -djZlghc ih\lhjggHBVbbkihevah\Zeb ~ghqg_jiZl_ev
<bgZ k iehszZ”rvx azZzé\zIl&jzlglic ih\lhjghklb gZ klZgpbhb
fuldm hkms_kl\eyeb q_j_a kblh k jgaf j\udjygpnbZiZb
b ff tgZ_I\_jlhf LAHA_ j\udj_owlZiXo[hjdm hj]Zgbafh)\
ba ]JjmglZ hklzZ\r_]hky \ kbl_ hkms_#gPFgeyebj g\ iZem][_
[ _j_1h\hc eZ[hjZlhjbb ih® [bghdmeyjhf WIb jZaebqgby ijk
gbke_gghklv hkh[_c b dhebqg_klI\h IZdkhgh\ \ ihke_"ghbc
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agZgbl _evgh [hevr_ LZd _ kms_klI\m_| g_hij_"~ e gghk
dhehgbZevguo hj]ZglhhathkgpiZeb njZ]f-lhuhidlZebkyv
\hkklZgh\blv dhebqg_klI\h dihebgbgxbk®& |§ghklv g_ mdZau\:
\k_ B lhevdh [bhfZkkZ ohjhrh khihklzZ\bfzZ f_""m wlZiZ{
hkgh\ghf ij ~klZ\e_gZ djmigufb hj]J]ZgbafzZfb gdtklhguo mq
wlZidkke "h\254160, 204].

@b\hlguo \ ijh[Zo hij_~ eyeb ~h \b” h\h]h beb ijZdIb
ghl]h mjh\gy < oh”_ 1Zdkhghfbg_kdhc h[jZ[hldWl hkh[_c
khgzZ \ ijh[_ ih~*kqgblu\Zeb b \a\_rb\Zeb k IThgqghklvx ~h
Zevguo IZdkhgh\ hij_* eyeb dhebqg_kl\h dhekfgbpZ LZd c
gyeb \75%-ghf wlbeh\hf kibjl_\k_agZq_gby [bhfZkku ij
\eZ ghf kibjlh\hf \_k_ Fheexkdh\ \a\_rb\Zeb k jZdh\bg:
[ _ aljm[hd aZ bkdexqg_gb_f \b~Ah\ Ijm[db dhlhjuo ihkljh
\u” ey fh]lh kzfbf q_j\_f < gZr_f kem &§@iochadtopterus\b \b " Z

typicus k_f &KDHWRSWHULGDH b \k_ ij _~klzZ\bl_eb k
6SLURUELGDH lhebo lu k_ f 2ZHQLLGDH bf_xsb_ Ih¢
ih\Zggu_ i_kdhf \bAhki _pbnbggu_ Ijm[db iehlgh ijbe ]

g_j\y \a\_rb\Zeb \f_kl_ k Ijm[dZfb >ey mklZgh\e_gby
ljm[hd Gakthowenia oculatab 1j "klZ\bl_ e Owghiadbkihevah
\Zeb dhwnnbpb_ gl highr_gby gbklhc fZkku d \_km q_j\_
guc "gy O\ULRFKDHGOGH6KHH]b\ h[jZ[hld_Sgtygitusc
wda_fieyju kgblzZeb ih dhebg_klI\m njz]f_glh\ Ijm[hd k ]I
g _j\y ”"ey hij_ "~ e gby [bhfZkku \a\_rb\Zeb njz]f _glu |
g_j\y Kbkl _fZlbdz ~Zg202b[1B8&.06

bhfZkkZ b iehlghklv ihk_e _gby hjl]Zgbafh\ gZ klzZgp
ebkv gZihfnhjfme _

Ad @30, S,
# L 3 Fuf
| A + dhebq_ kI\ _gguc ihdZaZl ev [bhfZkkZ beb
ihk e _gby
a + fZkkZ beb dhebqg_klI\-HhhkihfZclzZidkhgzZ \ ijh[_
A"ghqg _jiZl e _
n + dhebqg_klI\h ijh] k[hjh\ ~ghq_jizl e f hlh
gZ klZgpbb
S tiehsZ”v ijh[hhl[hjZ ~“ghqg _jiZl ey
<b”h\h_ [h]ZIkI\h hp _gb\Zehkv q_j a ithdZazl _ev \
kilbtdhebq kl\h IZdkhgh\ gZ klZzg”Zjlgmx iehszZ*"v < dZ
ghc iehsZ”~b ~ey kh\j f gguo "Zgguo \aylZ kmffZjgZy |

97



iylb ~ghqg_jiZl e ¢ <Zg <bgZ hlh[jZgguo §Z "khZgpbb |
ob\guoiethsZz”v aZo\ZlZ "\mo ~ghqg_jiZl _e c | _|I _jk_gZ b
\uiheg _gguo gZ klzgpbb 12 1zZd" _ f

>ey hp_gdb [bhjZaghh[jZaby bkihevah\Zeb bg”_dk |

* L FACHES

1™ _n th[beb]h \b"Z ¢ ¢

N tkmffZjgh_ h[beb_ \k_o \b”Ah\ \ \u[hjd_

<bMh\h_ jZaghh[jZab_ hij_"~_ey_Iky \ hkgh\ghf Ibihf
_kl_kI\_ggufb mkeh\byfb dhgdj _Igh]h [bhlhizZz Z Izd" _ k
J]h~h\ufb dhe [Zgbyfb dhebqg_kI\Z1Bl.h[beby \b~Ah\ >

< p_eyo \uy\le _gby \ebygby debfZlbg_kdh]h nZdIlhjZ
p_ghau [ue jZkkgblZg [bh]_h]jZBGYH _ikdbdbklBgeyxdkbc kh
[hc hlighr_gb_ jZagbpu [bhfZkku [h]j_Zevguo b Zjdlbqg_|
kmff54>128].

>ey hp_gdb wdheh]bq_kdh]h khklhygby Zd\ZIhjbb ijl
[bhibgq_kdbc bg”_dKAZH 0ArinetBiotic Index \ p_eyo “he]lh\j_
f_ gghlh fhgblhjbg]Z khklhygby fhjkdbo b wkimZjguo kh
kdbo \h® WIhl bg”_dk y\ey |ky h”gbf ba |Zd gZau\zZ_fu
N _dkh\2 Dbkihevamxsbo fhjkdb_ fzZdjh[_glhkgu_ hj]Zghb
[bhbg”~bdzZIbjgAq\ >

< hkgh\_ bg”_dkzZ e_"bl ih*jza”_e _gb_ \b~h\ gZ
Jimii gm\kl\bl_&vgubg”bnn_j @lyub lhe jZgGdlu_d
w\ljhnbdZpbb hiihjimgbkGW \Ibjh]p\hGw ihjy~*dh\ Bg
N dwuwgbkeyeb ih nHgBne >

L:rH®™ EséawH?- Eu HT EvawH" E;xsHr(

1~ _ Gl..GV twdheh]bqg_kdb_ ]Jjmiiu \b”*h\

%Gl ... %GV +t~"hey wdheh]bq_kdbo ]jmii hl h[s_c gbk

fZdjhahh[_dlhkZ_

AgZq_gb_ bg” _dkzZ \Zjvbjm _|I \ *bZiZzahg_ hl ~h
g _gb_ | _f[he__ kbevguc klj_kk ij_~iheh bl_evgh Zgljh
lul\Z | khh[s_kI\h :ijh[Zpby bg” _dkZ gZ _\jhi_ckdbo fh
guo wdhkbkl fZo ihdZazZez qlh hg dhjj_dlgh hljZz " Z | m
kh\uo Zgljhih]_gguo \ha”_ckl\bc dZd w\ljhnbdZpby nb
gb_ f_klhh[blZgby aZ]jyag_gb_ly _eufb f_|ZeeZfb b *j
1Zfb Khhlg_k _gb_agZq_gbc bg” _dkZ k ijbgylufb deZkk
kil _fguo gZjmr_gbc ij_"~klzZz\e_gh \ IZ[e
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LZ[ebpZz
JZg bjh\Zgb_ Fhjkdh]h [bhlibg_kdh]h bg”_dkZ ih wdhehl48y_kdhc rdZe_ >

AMBI DeZkkbnbdZpby KIZImk wdhkbkl

gZjmr_gby khhJs (WFD*)

0,0<AMBI” G_gZjmr_ggh_ <ukhdbc

1, $0%,"3 E _]dh_ Ohjhrbc

3, $0%,"3 . Mf_j_gguc

4, $0%,"0 Mf_j_ggh_ T

5 $0%,%5 Kbevgh - 9ne

5 $0%,"0 - lehohc

*WFD +?\jhi_ckdZy ~bj_dIb\Z \h~Aguo djbl_jb_\

LZd _ ~ey hp_gdb wdheh]bg_kdh]h khklhygby ijbf_¢
jh\ZggandBl tM-AMBI  dhlhjuc ij_~klZ\ey | kh[hc ebg_cgmx
gZpbx \ _ebqgbg $0%, dhebq_ kI\Z Wwbdg\dkid RHgghgZ

| F#/$+ L NE=#/$>»3E?*

ijbg_f \_ebqgbgu \dezZ”h\ dZ ~h]h mabdhfbhdhgkihkglu
hij_~ eyxlky f_Ih~"hf ~“bkdjbfbgZglghlh ZgZebaz h[_Kki
deZkkbnbdzZpbx ijh[ iHOHeZkkZf >

>ey \u™ e _gby IZdkhgh\ “~hfbgbjmxsbo gZ klZgpbb
\Zg hjb]bgZevguc bg” _dk vy\eyxsbcky ijhba\_" gb_f hl
[bhfZkku IZdkhgZ d kmff_ h[s_c [bhfZkku ahh[_glhkZ g
_fhklb I1ZdkhgZ \ujZ ggmx \ ijhp_glZo 1j_~eh” _gguc b
e _gghlR’Db \ugbkey |ky ih nhjfme _
A .
f\g@%UH—JHsrr"é
Aed; O
| KA tdhebq_klI\h ijh][Zdkhghf

N th[s__ dhebq_klI\h ijh[ gZ klZgpbb

Bi +[bhfzkk]lh 1Zdkhgz \ ijh[_ ] f

Bt +h[sZy [bhfzZkkZ ijh[u ] f

A~ kv ih” ijh[hc ihgbfz |ky dhgdj_lgZy klZgpby \i
jZaj_a_  Z ih™ klKgplhdmighklv bo \k_o \uiheg _gguo gZ
jbg]lh\hc klZgpbb jZaj _aZ ©Dhevkdbc f_jb*"bzZg?2 \ hij_"_

<\_" gb_~"Zggh]h bg”_dkzZ ijh*bdlh\Zgh | _f h[klhyl _
\_klgu_\ ]b”jh[bheh]bb nhjfmeu ey hij_~ e _gby agZqb
guo khh[s_klI\Zo ijbf_gyxl| Z[khexlgmx [bhfZkkm qglh aZl
gb_ agZqgbfhkllkRb{&Z kI\ gZ jZaguo klZgpbyo beb \ ~jm]
gu_ ijhf_ "m88®@ >Bg”™ _dk ij_"klZ\e_gghklb ij_~iheZ]Z | b
g_ Z[khexlgmx \_ebgbgm [bhfZkku [ZdkhgZ Z _]h “hex

4 L
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khh[s_klI\Z WIh iha\hey | kjzZ\gb\Zlv agZgbfhkda \b"Z A
gufb h[sbfb [bhfZzkkZfb gh ij_"~iheh bl _evgh \oh”ysbfb
s _klI\h NzZdlbgq_kdb ij_~“eh” _gguc bg”_dk y\ey |ky fh~bn
ilehlghklb Fhj&rmekZrt\kdIoll@ > h[hagZgZxs_|Jh d\Z~jZlguc d
ba ijhba\_*_gby qZklhlu \klj_qzZ_fihkNg k" b lgiZ Kkkm HI
ebgb_aZdexqZ Iky ebrv \ Ihf qglh \f_klh kj_~g _c [bhfZ
\b”rZ \ h[s_c [bhfZkk_gZ klZgpbb LZd dZd ihemqgZ_ fZy
_Iky hl ~h lh hliz~Z | g_h[oh”bfhklv bale_q_gby d
ba wlh]h ijhba\_~ gby ey kgb  _gby jZaf_jghklb

< k\yab k hlebgb _f f _Ih~bd h[jZ[hldb ijh[ \ jZaebqggu
ke "h\Zgbc kjZ\g_gb_ klZgpbc gZ jZaj_a_ih dhebqg_KklI\
ijh\h*beb \gmljb h”gh]h wlzZiZz ;bhfZkkm hp_gb\Zeb ¢
\gmljb wiziz f_""m kh[hc 1Zd b gZ dZ ~hc klZgpbb f_"7

J amevilZlu b h[km ~_gb_

GZ klZgpbyo gZaylAidkke ~h\Zgbc + 11 [Ue€
hif _q_gh |Zdkhgh\ fZzdjhahh[_glhkZ \brh\h]h jZg]Z
dhlhjuo ijbgzZz~e_ "Zeb d lbizf deZkkZzf hljyr"zZf b
fhjkdbo "hgguo [_kihal\hghqguo [Z[ebpZ Ijbeh  _gby <
dhebq KkI\ _ggu_oZjzZdl _jbklbdb "hgghc nZmgu gZ klZgr
ebkv 1Z[4).

LZ[ebpz 1

Ozjzdl_jbklbdZz “hgghc nZmgu gZ klZgpbyo jZaj_azZ ©Dhevkdbc f_jb”r"bzZ
g4 wlzZibkke_~h\Zgbc \ + 11

. . Ghf_j klZgpbb

1zjzt_1] 1] 2] 3] 4] 5] 6] 7] 8] 9] 10
Dhah 1Zdkhgh\ 98 24 42 38 17 30 32 17 22 26
<b~h\Zy iehlghklv 17 24 18 22 17 18 19 17 22 26
bhfzkkz? | f 357 1034F 420 19,7 20,0 245 367 381 761 525

lehlghklv #da f 385 126 391 449 380 318 295 572 792 896
Bg~”_dk R_gghgz 20 28 17 19 15 21 18 12 13 18
AMBI 15 06 15 18 25 21 16 26 26 22
M-AMBI 07 09 071 071 06 07 07 05 06 07

GZb[hevr__ [bhjZaghh[jZab_ hif_q_gh gZ Kkl bg”_
\ g b aZj_]bkljbjh\ZgZ kzZfzZy [hevrZy [bhfZkkZ \ h
jh\ZggZy Im[dZfb GZb[hevrZy \b"h\Zy iehlghklv b kZf
ghklv hkhjgZ kzZfhc k_\_jghc ki FbgbfZevgu_ agZqg_g
gZ[ex"Zebkv gZ p_gljZevguo klZgpbyo jZaj_aZ \ ahg_
\_ I\b Fmjfzgkdh]h | _q_gby
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GZ klZgpbyo gdlawladbkke "~h\Zgbc + 11 [Ue€
hif g _gh |1ZdkhgZ fZdjhahh[_glhkZ ba gbo hhij_~
jZglZz ij_"klZ\bl_eb dhlhjuo ijbgbht2af Zetted kkm hi
jyr"Zft b k f cklI\Zf fhjkdbo “hgguo [_kihal\hghgguo kf
eh” gby < Dhebqg_kI\ _ggu_ o0ZjzZdl_jbklbdb “hgghc nZ
hdZazZebkv [he__ \ujh\g_g¢aou#h | flef @

LZ[ebpz 2

Ozjzdl_jbklbdb "hgghc nZmgu gZ klZgpbyo jZaj_azZ ©Dhevkdbc f_jbrbZ¢
gdl wlzZibkke_~h\Zgbc \ * 1]

: . Ghf_j kiZgpbb
1zjzt_lj 1] 2] 3] 4] 5] 6] 7] 8] 9] 10

Dhah [Zdkhgh\ 62 82 50 47 50 6 29 24 32 +

<b”h\Zy iehlghklv 22 29 17 18 16 6 11 14 17 +

bhfzkkz? ] f 742 160,7 1894 758 22,2 212 938 350 402 +

lehlghklwda f 183 195 311 182 182 112 533 118 138

Bg” _dk R_gghgZ 20 25 1,7 12 17 06 16 20 18 +

AMBI 07 08 08 08 14 13 20 11 22 %

M-AMBI 07 08 06 06 06 04 05 06 06 =
GZb[hevr__ [bhjZzaghh[jZab_ [ueh gZ Kl bg”n dk
\b~rh\Zy iehlghklv [Zd™_ \ur_ g _f gZ hklZevguo KZ

[bhfZkkZ aZj_]bkljbjh\ZgZ gz Kkl FbgbfZevgu- ihdZaz

Ij_"g_fm hlf_g _gu gZ p_gljZevguo klZgpbyo jZaj_aZ \ &
gh\ghc \_I\b FmjfZgkdh]h I _gq_gby
GZ klZgpbyo gdlhwl&Zibkke ~h\Zgbd969]]t [ueh

|Zdkhgh\ fzdjhahh[_glhkZ ba gbo hij_~ e _gu ~h
ij_~klz\bl_eb dhlhjuo ijbgZ™*e_"Zeb d IbilzlfyrzZidéZkkZ

k f ckI\Zf fhjkdbo "hgguo [_kihal\hghqguo kf [|Z[ebg
< Dhebg_ klI\h hij_~ e gguo IZdkhgh\ \b”h\Zy iehlghk
gu_oZjZdl _jbklbdb "hgghc nZmigwlgiixkiZgdebke kZfufb
fZe _gvdbfb azZz \k_ \j _fy gZ[ed23)gbc 1Z]e

LZ[ebpZz 3

Ozjzdl_jbklbdZ “hgghc nZmgu gZ klZgpbyo jZaj_azZ ©Dhevkdbc f_jb*"bzZ
gdll wlzZibkke_~h\zZgbc \ * 1]

. . Ghf_j kiZgpbb

12jzt_1] 1] 2] 3] 4] 5] 6] 7] 8] 9] 10
Dheh 1Zdkhgh\ 17 18 33 28 22 9 4 12 £ 17
<b~h\Zy iehlghklv 10 6 13 16 12 9 4 12 + 9
bhfzkkz? | f 302 21,4 102 150 361 6,0 122 259 £ 40
lehlghklv #®da f 96 43 99 148 65 122 112 168 + 54
Bgtr dk R_gghgz 20 16 20 18 23 20 07 20 = 21
AMBI 13 09 13 15 09 18 28 14 £ 10
M-AMBI 07 06 07 07 08 07 04 07 + 07
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KZfh_agZqbl _evgh_ [bhjZaghh[jZab_aZnbdkbjh\Zg
R _gghgZ jZ\ ¢ \brh\Zy iehlghklv ,[k2®Z YyufhegEZZKI
[bhfZkkdztlbl FbgbfZevgu_ agZqg _gbygkbkEZZkkukx\ jghc
klZgpbb

GZ klZgpbyo gadjwbZibkke "~h\Zgbc + 11 h
f _g_gh IZdkhgh\ fZzdjhahh[_glhkZ ba gbo hij_~_e
jZglZ ij_"klZ\bl_eb dhlhjuo ijbgZ"e_ "deBk&kZf |biafl
jyr"Zft b k f ckl\m fhjkdbo “hgguo [_kihal\hghqgguo Kk
eh” gby < < ~Zgguc i_jbh” azZj ]bkljbjh\Zgh kzZfh_ [hc
h[jZab_ b dhebqg_kl\h IZdkhghaZz\ m&ghg\rghgfblyadZqg_klI\Z h
[hldb fZI _jbZez A4Y][e

LZ[ebpZ 4

OzZjzZdl _jbklibdb "hgghc nZmgu gZ klZgpbyo jZaj_aZ ©Dhevkdbc f_jbrbZ¢
g4V wlzi_ bkke_~h\Zgbc \ * 1]

. . Ghf_j klZgpbb

1zjzt_1] 1 | 2] 3] 4] 5] 6] 7] 8] 9] 10
Dhah [Zdkhgh\ 184 386 236 233 192 216 197 257 172 189
<b~h\Zy iehlghklv 72 182 111 108 93 99 92 123 80 86
bhfzkkz? | f 40,0 304 44,7 957 302 72,1 496 101,3 56,0 1286

lehlghklv @da f 2223 5343 2427 4722 2007 2094 1750 3471 1520 2102
Bgr _dk R_gghgz 29 38 33 26 30 33 33 30 30 26
AMBI 1,5 1,2 12 10 15 20 20 20 20 20
M-AMBI 0,7 09 08 07 07 07 07 07 06 06

GZb[hevr__ [bhjZaghh[jZzab_ b \b”h\Zy iehlghklv g
Kkl bg” dk R_gghgZ jZ\ ¢ KZfZy [hevrZy [bhfZklk
gZ ki __ fbgbfZevgu gagZguoblklZgpbyo jZaj_aZ \ h
ghf \ ahg_ "~ _ckl\by Ijb[j_"ghc \_I\b FmjfZgkdh]h I _qg_gb

Bg”" _dku wdheh]bqg_kdh]h khklhygby gZ klZgpbyo j
f jbr"bzg? aZ \k_ \J fy bkke "h\Zgbc o0ZjZdl _jbah\Zeb |
dZd \ukhdbc b ohjhrbc b ihdZaZeb hlkmlkl\b_ beb e _]dr
gby khh[s_ kI\

<j_f ggZy "bglfibfdzk ku bf__| ~ey g _dhlhjuo klZgpb
guc Ibi baf_g_gbc dhlhjuc kh\iz*Z 1 k ijbmjhqufghklvx
fhjkdbf | _qg_&b@f FZdjhahh[_glhk gZ ki b gZoh”yshb
ygb _f Ijb[j_"ghc \_I\b FmjfZgkdh]h |I_g_gby ihdZaZe |
fbdm [bhfZkku ijb ihqlb h”bgZdhywo II\_lelWgwbZid o
gZ[ex™ _gbB tagZg _gby [bhfZkku [ueb gZfgh2h)\ur_ jbk
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Jbk >bgZfbdZ [bhfZkku fZdjhahh[_glhkZ gZ ki b jZaj_azZ ©Dhevk
f jbr"bzg? ghf _jzZ klZgpbc kj_~gb_\ _ebgbgu ihdZazZgu k hrb[dhc kj_~g_ ]l
A™ kv b\ 1Z[e + mke h[hag kf gZ jbk

FzZzdjhahh[_glhk gZ Kkl b gZoh”ysbcky ih™ \ebyq
\ I\b FmjfZgkdh]h | _g_gby 1Zd _ ihdZaZe koh”"gmx ~b
gbadb_\ elggbdluwlZagZ[ex™ _gbc b [he_  gdkhi¥b =
jbk

Jbk >bgZfbdZ [bhfZkku fZdjhahh[_glhkZ gZ ki b
jZaj_azZ ©Dhevkdbc f_jb~bzg?

FZzdjhahh[_glhk gZ Kkl gZoh”~ysbcky ih®” \ebygb f
FmjfZzgkdh]h I _q _gby b ith™ \ebygb f P _gljZevghc \ |
| g _gby Ih”_~ fhgkljbjh\Ze koh*gmx “bgzZfbdm [bhfZkk
ebgbgu j\udj owvlZig&[ex™ gbc b [he  gudkhkemRot
jbk
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Jbk >bgZfbdZ [bhfZkku fZdjhahh[_gdibkZ gZ ki
jZaj_azZ ©Dhevkdbc f_jb~bzg?

FzZdjhahh[_glhk gZ kI gZoh”ysbcky ih” \ebygb _
\ I\b FmjfZgkdh]h | _qgq_gby b ih \ebygb_f Hkgh\ghc
kdh]l]h | _gq_gby h[eZ”"Ze mgbdZevghc "bgzZfbfdhe¢mbhfZk
I _j\ufb Ij_fy wlZiZfb gZ[ex™ _gbc 1Zdh\Zy g_mdehggh k
kl JueZ fZdkbfzZgdlynclZigZdk o hklZevguo wlZiZo hdZa

fbgbfZevghc |jbk GZ ki mf_gvr_gbbll MliZfZkku f
iZfb fh gh h[tykgblv f ITh"bg_kdbfb ijbgbgzZfb \ke_ ~kl\b
dhebqg_kI\Z ijh[ __ kgbll_gbh wiZiZfhb b "Zevg _crZy klZ]

ebaZpby gZ gbadhf mphaglZk\ha” ckl\by “hggh]h IjZeh\
fukeZz Ahh[_glhk gZ wlhc klZgpbb gZoh”ys cky gZ \h
gh\ghf [ue ij_"~klZ\e_g djmigufb ]m[dZfb b ~jm]bfb ij_’
wibnZmgu mya\bfufb ey f oZgbq_kdh]h \ha”_ ckl\by ~h
ljbgbgZ m\ _ebqg _gby [bhfZadkuwdZigkd[ex”™ gbc ihdZ hklZ
_lky g _ihgylghc

Jbk >bgZfbdZ [bhfZkku fZdjhahh[_glhkZ gZ ki b
jZaj_azZ ©Dhevkdbc f_jb~bzg?

>bgZfbdZ [bhfZkku fZdjhahh[_glhkZ gZ kI b 9Z

\ebygb f P_gljZevghc \ _I\b GhjrdZikdh]h I_qg_gby g_ k
aZ hlkmlkl\by ¢ 2 dguevgmlddojbk
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Jbk >bgZfbdZ [bhfZkku fZdjhahh[_glhkZ gZ ki b
jZaj_azZ ©Dhevkdbc f_jb~bzg?

;bh]_h]jZnbqgq_kdZy kljmdImjZ khh[s_klI\ fZdjhahh[_g
©Dhevkdbc f_jb*"bZg2 \ p_ehf koh”gZ k IZdh\hc *ey \k_
< "“hgghc ngdlg wlZigZ[ex® _gbc ij_h[ezZ*"ZebZ[hjbZevgh
qg_kdb_\b”u H~”gZdh khhlghr_gb_ hkgh\guo [bh]_h]jZn
f gyehkv azZ \j_fy gZ[ex”_§gbcljlZ2kdZ\e _gghklv Zjdlbqg_Kk:
\brh\ y\ley&BZknvgZcghc [-abdEdbof Iguo ijhkljZykl\ _ggh
f gguo |Ij_g”h\ Mkj_~g_ggZy ih \k_f i_jbhZidIbdbgey [h)_
kdbo \b*h\ bf_eZ | _g® _gpbx d m\_ebqg_gbx k x]Z gZ k_\_
\k f klZgpbyhke ~h\Zl evgh mf _gvrZezZkv azZ \j _fy bkl
>hey [hj_Zevguo \b*"h\ \ l[AdHhglufed4gh \ur_ gZ x guo kl:
pbyo b m\_ebgb\ZeZkv \' I _gq _gb_\k _Jh i _jbhrZgkK[ex" ¢
fhiheblh\ g_ \uy\beZ \ujZ gghc | _g”® _gpbb \h \j_ f gb
[ueZ ijbmjhq_gZ d [he__ x guf klZgpbyf LZd _ [bh]_h]
N dk hdzZzaZeky aZdhghf _jgh \ur_ gZ wl@.oGi&VZwhhbiyo |[Z]

ba klZzgpbc jZzaj _aZ bf _eb iheh bl _evgu_ agZqg _gby

ljhkljZgkI\ -gjgh_ggZy ~bgZfbdZ kljmdIimju "hfbgbj

|Zdkhgh\ \ khh[s_kI\Zo ahh[_glhkZ gZ klZgpbyo jZaj_a.
N dkhf ij_"klZ\e _gghklb hg gv baf_gyeZkv az \j_ -
|z[d.27 GZ \hkvfb klZgpbyo djhf g widdhRkmo”h\Z
gby “hfbgbjh\ZeZ k_ " glZj8pochabtepierusl B/picusgZ ki
hgZ [ueZ \ km[*hfbgZglZo LZdbf h[jZahf gZ gZqZevg
\k_o klZgpbyo jZzaj_aZ ij_"klz\e _gh khh[s_klI\h k ~hfbg
o _I6.typicus dhlhjZy mkimibeZ eb” jMadané par$ite btrv
gZ h~ghc klZzgpbb B lhevdh gZ ki kzfhc f_edh\h”~gh
1Zfb kms_kl\h\Zeh khh[s_klI\h ]Im[hdS. typiCbzfihjh\lZgb
[ulv h[tykg _gh | _f qglh wlhl \b” klZgh\blky hkh[_ggh fZ
I _jbh”™13,560].
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LZ[ebpZ 5

>hey fZdjhahh[_glhkZ jZaebqguo [bh]_h]jZnbqg_kdbo ]Jjmii
hl bo kmffZzjghc [bhfZkku gZ klZgpbyo jZaj_azZ ©Dhevkdbc f_jbr"bzg?

. Ghf_j klZgpbb
wizi 1 [ 23] 451 6] 7] 8 9 [ 10]K_~g.
jdibg_kdb_
| 15,5 0 0,5 0,8 0 0,1 1,8 0 0 0 1,9
] 0,3 0,1 0,9 0,1 0,1 0 0 75 0 + 1,0
11 0 0,5 0 0,6 0 0 0 0 + 0 0,1
[\ 0,3 4,1 1,2 0,3 1,6 0,3 0,6 0,8 0,5 0,7 1,0
Ki_ "g__ 40 12 07 05 04 01 06 21 02 02 1,0
;hj_Zevgphdibqg_kdb _
| 816 984 916 984 965 995 955 956 998 99,1 95,6
1] 77,2 70,8 99,1 90,4 935 955 100 915 995 + 90,8
11 99,3 47,7 97,7 835 90,8 100 100 100 + 87,8 89,6
\V4 83,8 60,6 92,2 128 91,3 41,3 91,7 96,3 97,6 98,6 75,8
Kj_"~g__ 855 694 952 71,3 930 84,1 96,8 959 99,0 0952 88,0
;hj _Zevgu _
| 0,6 1,6 7,6 0,8 0 0 0 0 0 0 1,1
] 0,5 25,5 0,05 9,5 59 45 0 0,5 0 + 52
11 0,7 22,7 2,3 2,6 9,2 0 0 0 + 12,2 55
\Y 15,7 33,2 6,0 77,7 6,9 57,2 1,9 2,4 1,1 0,6 20,3
Ki ~g__ 44 208 40 227 55 154 05 07 04 43 8,0
Dhkfhiheblu
| 2,3 0 0,2 0 3,5 0,4 2,7 4.4 0,2 0,9 1,4
Il 21,9 3,6 0 0 0,5 0 0 0,4 0,5 + 3,0
11 0 29,1 0 13,3 0 0 0 0 + 0 4,7
[\ 0,3 2,1 0,6 9,2 0,2 1,2 57 0,6 0,8 0,1 2,1
Kj_"g 6,1 8,7 0,2 5,6 1,1 0,4 2,1 1,4 0,5 0,3 2,8
LZ[ebpZ 6

AgZq_gby [bh]_h]jZznbg_kdh]h bg”_dkZ gZ klZgpbyo jZaj_aZ ©Dhevkdbc f_

. Ghf_j klZgpbb

WiZi 1 [ 23] 4][56 ] 7]8]9]10

I 0,02 O 0 0 0

[l 0,31 0 0

11 0 0 0

v i0,11
ljbf _qZgb_ Kbgbf p\_Ihf \u®”_e _gu kbevgh hljbpZl _evgu_ agZq_g
hi i Ahod " elgfcdjZevghl i ~h

djzkgufkkevgh iheh bl _evgu_ agZg_gby hl N h
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LZ[ebpz 7

>hfbgbjmxsb_ ih bg”_dkm ij_"klzZ\e Rggh&kdkhyu
gZ klZzgpbyo jZzaj_azZ ©Dhevkdbc f_jb”"bzg?
k?;;—pJ Wizi >hfbgZgl R Km[~hfbgZgl R
1 I Maldane sarsi 15,1 Spiochaetopterus typicus 4,7
] Astarte crenata 7,3 Porifera g. sp. 6,5
1 Maldane sarsi 69,3 Astarte crenata 6,6
v Spiochaetopterus typicus 35,2 Maldane sarsi 17,6
2 I Porifera g. sp. 98,5 Astarte crenata 0,9
1] Thenea muricata 37,9 Porifera g. sp. 22,6
11 Porifera g. sp. 56,4 Placostegus tridentatus 1,3
IV Bathyarca pectunculoides 19,5 Modiolula phaseolina 7,6
3 I Spiochaetopterus typicus 12,0 Molpadiasp. 10,9
I Thenea muricata 15,0 Ctenodiscus crispatus 10,4
1] Astarte crenata 20,9 Spiochaetopterus typicus 6,2
v Molpadia borealis 33,3 Nemertea g. sp. 9,3
4 I Spiochaetopterus typicus 54,1 Molpadia borealis 7,3
1] Molpadia borealis 48,8 Spiochaetopterus typicus 10,3
1] Spiochaetopterus typicus 15,0 Yoldiella intermedia 14,0
v Brisaster fragilis 56,5 Filograna implexa 4,4
5 I Spiochaetopterus typicus 88,4 Notomastus latericeus 3,0
Il Spiochaetopterus typicus 26,4 Ctenodiscus crispatus 3,7
1] Scoletoma fragilis 27,7 Molpadia borealis 24,2
IV Astarte crenata 31,7 Maldane sarsi 16,8
6 I Spiochaetopterus typicus 81,7 Praxillella gracilis 2,1
1] Astarte crenata 47,7  Spiochaetopterus typicus 42,6
1] Gastropoda g. sp. 55,9 Maldanidae g. sp. 11,3
v Spiochaetopterus typicus 15,1 Bolocera tuediae 13,5
7 I Spiochaetopterus typicus 56,1 Pontaster tenuispinus 5,9
1] Galathowenia oculata 27,4 Ctenodiscus crispatus 8,8
1] Spiochaetopterus typicus 89,2 Polychaeta g. sp. 8,2
v Spiochaetopterus typicus 51,2 Ctenodiscus crispatus 8,4
8 I Spiochaetopterus typicus 73,1 Scoletoma fragilis 19,1
Il Molpadia borealis 27,5 Spiochaetopterus typicus 16,7
1] Spiochaetopterus typicus 54,1 Cistenides hyperborea 34,0
v Spiochaetopterus typicus 47,3 Hornera lichenoides 4,2
9 I Spiochaetopterus typicus 56,3 Ctenodiscus crispatus 22,3
1] Spiochaetopterus typicus 53,1 Poriferag. sp. 6,7
i
v Spiochaetopterus typicus 59,0 Bathyarca glacialis 16,2
10 I Ctenodiscus crispatus 45,7  Spiochaetopterus typicus 42,1
I
11 Maldanidae g. sp. 13,8 Ophiura sarsii 9,0
\Y% Spiochaetopterus typicus 74,7 Scoletoma fragilis 3,0
ljbf_qgZgb_ @bjguf rijbnlhf \u®_e_gu agZq_gby bg”_dkZzZ ij_"klzZ\e

m ~“hfbgzZglZz beb "hfbgzZglz km[~*hfbgzZglZz

ij_\urz_lI

_gghklb dh]

Gl wiZibkke "h\zZgbc ih g \uykg_gguf ijbgbgZf gZ ¢

klZzgpbyo ijhbahrezZz kf_gZ ~hfbgbjmxsbo IZdkhgh\

mf_gvr_gbb [bhfZkku gZ Kl
jZam[db ihy\bebkv gZ khk_"gBa kgdbghfoygbedZ\ dZqg_ kI
"hfbgZ&lBpicus Z g€\ureb \ km[*hfbgZglu bGXZtypicus
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mklmibezZ ~“hfbgbjh\Zgb Mo]pedialbondals gz ki B\m =
kiI\hjgZlhfm fheAstktdorenata Z gZ ki*jmphc [he_ _ f _edhc ih
e b o _Galathowenia oculataGZ hklZevguo |j_ o Sktygyushkyho|Z
gbezZ ~hfbgbjh\Zgb_ LZdbf h[jEIaIZiZibmbkke "~h\Zgbc
dhebqg_kl\h khh[s_kI\ ahh[_glhkZ m\_ebgbehkv k ~h

Gal wlZiim[db khojZgbebkv \ "hfbgiflg[Z0gb¥j kil g
ghf kgb™ _gbb h[s_c [bhfZkku ~h fbgbfZevguo agZq_gbc
kiI\h khh[s_kI\ gZ jgajfagve_ Khh[S tylddshklZehkv
lhevdh gZ ki b

Ga/ wlZikhh[s_ k& kypicus\ha\jZlbeh ihabpbb gZ jZaj_a_
khleZkm _ |ky k hlf_qg_gghc jZg__ ~ey wlhc ihebo_Ilu |I_g
gbx [bhfZkku ijb ihl_ie_gbb Kibho_Ilhil_jmk \hkklZgh\b
gb_gZ iylb k_\_jguo klZgpbyo b \i_j\u_ iKhHh[[esZ%kZ¥h gZ
ahh[_glhkZ gZ Kkl hdhgqZl _evgh mljZlbeh “hfbgbjh\Zg
lhjuo aZgyeb ~\mklI\hjqZlu_ fheexkdb wibnZmgu WIh i
kiI\b_ "\mo ijbgbg bgl_gkb\gh]h “hggh]h IjZeh\h]h ijhfu
r _1h khh[s_klI\h ]m[hd b ihl_ie_gby \h” ;Z]j _gp_\Z fhjy
"ey wlbo | _ieh\h”guo "\mkl\hjgZluo fheexkdh\

<u\h”u

AZ -e _lgxx bklhjbx bkke_ ~h\Zgbc gZ jZaj_a_ ©Dhe
"bzZg? aZj_]bkljbjh\Zgu agZqgbl_evgu_ baf_g _gby “hggu
jhahh[_glhkZ dhlhju_ \ i_j\mx hq_j_~v \ujZ Zebkv \ kf_
sboob”h\ gZ [hevrbgkl\_ klZgpbc ih” \ha” _ckl\b_f debfZl
g gbc LZd _gZ IZdb_ baf _g _gby hdZaZe \ebygb b Zg
bgl gkb\gu_ ~hggu_ |jZe _gby mgbqlh beb khh[s_ kl\h
K mf_gvrb\ gZ ihjy*hd h[smx [bhfZkkm fZdjhahh[_glh
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WDHLHDKBDHEH=BQ?KDB? BKKE?>H<:GBY

< kh\j_f_gguc i_jbh” ;Zj_gp_\h fhj_ khojZgy_1| ihabj
gZb[he_ _ gbkluo jZchgh\ ?\jhi_ckdhc :jdlbdb \gieZg_ wc
kdhc [_ahizZzkghklb fhjkdhc kj_~u [eZ]h”*Zjy g_fm wlhl
\Z ghldhgZg_bo®H_ klbklihgghB#Zugb p_gguo \h*guo [bheh]t
kdbo j_kmjkh\ Wdhlhdkbdheh]bq _kdzZy [ _ahiZkghklv ;Zj
ey Iky hlghkbl _evgh gbadbf mjh\g_f aZ]jyag_g[lby \h”*u b
|Zgby ]bMjh[bhghlm\gtto hkA}tdhebqgufb \bhZfgpbZevgh
hiZzkguo g _hj]JZgbg _kdbo b hj]Zgbq_kdbo kh_"bg _gbc b
kI\_ggh Zgljhih] _ggh_ ijhbkoh ™ gb_ WIb hiZkgu_ obfk
gby ijb hij_~ e _gguo mkeh\byo b mjh\g_ kh”_j Zgby \ ~
fhlml hdZau\zZlv agZqbl_evgh_\j _~gh_\ha” _ckl\b_ gZ t
fgh™ _gb_ b \ dhg _qgghf blh]_ gZ [eZ]hihemqgb_ b "bgZfb«

:gljhih] _ggh_ aZ]jyag_gb_ fh | ihkimfBjvjZa;Z] _gp._
gufb imlyfb kj_~b dhlhjuo \Z 'gh_ agZq_gb_ [m~_I bf_I\
g_gby ba AZiz*ghc ?\jhiu \h*Zfb GhjrdZikdh]h b Ghj\_~
guol _q _gbc Djhf_Ih]h agZgbl _evgh_ dhebqg_ _kl\h aZ]jye
ih\_joghkhyy k ZIfhkn_jgufb hkz~dzZfb i_j ghkbfufb ba j.
\ _jihhklhqghc :leZglbdb \dexqZy jZchgw gbBKgKdbbhbh
Z lZzd" _ k aZ]jyalgijgbyjfbbylbc {Jhjgheemjlbg _kdh]h dhfie d
FmjfZgkdhc h[eZklhjbbokhZz24kdbzZizZzNgh]h-j@ZiZ gh]h
ghlgzijz\e _odblkka™_ckiNmkkgh\ghf gZ azZiZz*gmx qZklv ;Zj
fhjy b g_ flmlmhdZaulZlv \ebygbyjgKithdbZkdby klZgpbc
\_dh\hjlhaj_aZ ©Dhevkdbc f_jb~"bZg?® LZdbf h[jZahf mj
gby gZ klZgpbyo wlh]h jZaj_aZ kh” _j bl bgnhjfZpbx hJ[
xsbo \_s_KkI\V\ ;Zj_ _dgpp \tbf hljZ"Z | h[smx kbImZpbx k I _o
ghc gZ]jmadhc gZ _]h wdhkbkl _fm

lh f_j_ ijh™\b " _gby | _ieuo ZleZglbg_kdbo \h” gZ \h
kilbggh ljZgknhjfbjmxlky \ [he__ iehlgu_ [Zj_gp_\hfhjkd
amxsb_ky \ j _amevlZl_ hoeZ ~ gby h[jZah\Zgby ev"rZ |
ghklghc \h?*u \ oheh”~gh_ \j _fy ]h~*Z lehlgu_ [Z]_gp_\
gZdZieb\zZxlky \ ijb"hgguo kehyo b i_jbh~bqg_kdb aZihe
gu_ \iZz*bgu k_\_jghc b \hklhgghc qZkl_c ;Zj_gp_\Z fhj\
ljZevgmx \iZ*"bgm jZkiheh _ggmx \h&DheykdbjZd] j&Z
"bZdR2, 164]. < j_amevilZklmiZxs__ \ ;Zj_gp_\h fhj_ obfbqg.
aZljyag_gb_\ dZg_kI\_ dhg _qggh]h img&ldziebj\zpbkyfh _
"hgguo hleh”™ _gbyo Jem[hdh\hZBguo jZchgh\ >
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5 FZl_jbZeu b f_lhAu

Bkke "h\Zaghlyyag gghklb fhjkdhc \h”u b “hgguo h
>H \dexqZeb \ k_[y hI[hj ijh[ bo ih”A]lhlh\dm b ijh\_~_g
g ¢ kh” _j Zgby hkgh\guo ]jmii aZ]jyagyxsbo \_s_ kI\ f
eyjguo ZebnZlbg_kdbo mljeZedZghtgh2pZnbgh\ M
ihebpbdebqg_kdbo ZjhfZlbg_kdbo m]Je_\h~hjh~h\ 1:M 0
I _klbpb”"h\ OHI iheboehj[bn_gbeh\ 10; < jZ[hl_ bkih
I_"bpbhggu_ fZl _jbZeu kh[jZggu_ khljm~gbdzZfb IBGJH
©Kfhe _gkd2 ONjblvhn GZgk_g2 ©O<beX2kpP MHIThj\
ijh[ \h~u ijh\h~"beb \ ih\_joghklghf b ijb"hipghk KEhyo Kk
lhf [jZz GbkdYegyZ hl[hjZ >H bkihevah\Zeb "MdxdgjZZk _ev -
iehsZr"vx aZo\Za%ayllh_ijh[ fZkkhc g_f g __ d] hkms
ba \ _jog ]h kehy hkz~dZ lhesbghc a kf Ijh[u >H ih”\_
aZfhjhad_ b ojZgbeb \ fhjhabevghc dzf_j_ ~h ~hklZ\db -
jZlhjbb Mjm\glgyag _gby \h”~u b >H ijh\h*BEgFE e\bbddbdh
kdhc eZ[hjZlhjbb IBGJH

Hij_~ e _gb_ dhgp_gljZpbc f_lIZe\eh\hpZoutkHd2Au
ihegyeb \ khhiI\_lkl\bb k f_Ih*"bdZfb baR 12321446 \ 1G>
[87@ 592210.243-92 [94D b 5224.377-2008 9% \ ijh[Zo >H A
F 02-902-125-2005 [4® b H<B80-2008[59@ Ly eu_ f |IZeeu )H
Cd,Ni =Qr,¢ 3E b 0Q b furvyd $V h[sbc gzkKdh¥Zjleb\Ze
Z[khj[pbhgghf ki_dljhnhlhf_Ij_ nbjfu 6 KLPDG]Xihh" _ev
gby f Ih~Zfb iezZf _gghc b g _ieZZ[ggnNpbhpddic ki _dljh
nhlihf_Ijbb k bkihevah\zgb f fgh]l]hmjh\g_\hc dZeb[jh\db
kyfb ijb]lhlh\e_ggufb ba ZIl_klh\Zgguo klZzg”*Zjlguo jZKkl
nbjfu 6KLPDG]X >ey h[jZ[hldb j _amevlZIh\ ijbf_gyehl
hlf_ki_q_gb_ jzZajz[hlZggh_ 'LJLWDO (TXLHPHQW &RL
sZy hij_~ _eyeb f_Ih~hf g_iezZtZyklnd pdlhdghc ki_dljhnh
lhf _ljbb gZ Jb”*jb~rghc ijbklZAd[kdj[AHlbhglghfm ki _dljhnhlh
f I)m k bkihevah\zZgb_ f fgh]J]hmjh\g_\hc dZeb[jh\db f_1Ih
1ZjzZ?2

Dhgp_gljZpbb :M \ ijh[Zo \hA\&enRIZhH\&eblkI\bb k
= H K 152406-2005[17]ZebnZlbg_kdb_ m]e gt affhhun IKF dZ
ibeeyjghc ]Zah\hc ojhfzZlh]jZnbb gZ ]Zaleh2010pAhfZIh]jz
(Shimadzu) k ieZf-ghgbazZpbhgguf ~_|_dlhjhf b dZibeeyjgh
\hc dhehgdhc *ebghc f DZqg_KkI\_ggmx b dhebqg_kI\ ¢
pbx ijh\h*"beb k bkihevah\zgb_ f klzg~Zjlghc kdixb bg”~b\
jZnbgh\ nbjfu 68QOBDLFK KR:

Dhgp_gljZlpMx\ ijh[Zo \h™u hij_th eyl bd_baeh g
ghc\ FMD -97 [62], kh™_j"ZdbM \ ijh[Zo >Hth # _|h”*bd _
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Ij_~klZ\e _gghcF¥xBB02-07 [57]. Kmffm bg”b\b"mZevguo I:1
gZnlZebd@ IbegZnlzZelhglbegZnlZebg Zp _gZnl_g Zp_gZ
nemhj_g n_gZglj_g ZgljZp_g nemhjZgljgpibj ®jbp ga
[_glmnemhjZgl_gk hegehjZgl_gZibjgay bg"_gltkGib
j_g “blag&ZgljZp_g ghjigajbe_ g mklZgZ\eb\Zeb f_|Ih”~hf
fZlhfZkki_dljhf_|jbb gZ off Bkklih dljhf 1] _ $ILOHQ\

1 k d\Zjp_\hc dZibeeyjghc- d@éhgdgh&Jgf B
"b\b*mZekbu”bg lbyglbnbpbjh\getbf 6,0 Dhebq_ kI\ g
gh_ hij_~ e _gb_ ijh\h”"beb k bkihevah\Zgb_ f fgh]l]hmjh\
g_qghc dZeb[jh\db |_klh\ufb kf_kyfb ijb]Jhlh\e_ggufb
jh\Zgguo djbklZeebq_ _kdbo |:M-Anichu :6lhJPI g nkd
hijZ[hldmamevIZIh\ ZgZebazZ hkxmé]jKaiE CkrdmStation
nbjfu $JLOHQW

Hij ~ e gb_ dhgp_gljZzpbc OHI \ ijh[Zo \h”u \uil
| G>N14.1:2:4.204-04 [88® \ ijh[Zo >H<R269-08[58@ OHLI}, +
- -]_dkZoehjpbdeh] dkzZg =0P= ] dkZoehj[_gahe
pbkljZgbhehjrZg dghgkoehj bahf ju b f IZ[heblu "boel
gbeljboehjwlZgZ >>*L ,in3>Lh i>>? -»>? Rh>>>
I,i->>> #& [h~"hf dZibeeyjghc ]Zah\hc ojhfZlh]{ZZidkb gZ o]
ki _dljhf_1j_ *&4®B6 30XV 6KLPDG]X k dZibeeyjghc dh
ghc f

>ey baf _j gbc \ijh[Zo \h”u dhgp _gljZpbc 10; bkihe
"bdzZ ba IG> N -04[88@ \ ijh[Zo >H<RO%97 [56]. K h
N j7Zgb_ 10; dhg]lbg_ju k ghf_jZfb ih ghf_gdeZlmj_ 8«
99, 101, 105, 118, 138, 153, 156, 180, 18vk|1ZgZ\eb\Zeb | _f °~_ f_Ih~hf
bOHI B” _glbnbdZpbx bg"b\b"mZevguo kh_"bg _gbc OH
gyeb \ j_"bf_ 6,0 >ey dhebqg_kI\_ggh]h hij_~ e gby bk
J]hmjh\g_\mx dZeb[jh\dm |_klIh\ufb kf_kyfb ihemq_ggufl
jh\Zgguo djbklZeebg_ _kdbo OHI beb 10; nbjfu SURPRF
ANlhfZlbg_kdmx h[jZ[hldm j_amevlZIlh\ ZgZebaZ ijh\h”"D
*06VROXWLRQ nbjfu 6KLPDG]X

DZqg_klI\h ZgZeblbq_kdbo jZ[hl hp_gb\Zeb ijb j _]me
k jbb ijh[ \dexqZ\r_c dZeb[jh\hgguc jZklI\hj kj_~g_c c
ohehklmx ijh[m b k_jlbnbpbjh\Zggu_ fZIKjlZZeklikqZ\g g
kdmx h[jZ[hldm j_amevIZIlh\ bkke_ ~h\WigpcMBIlErcel kl\eye
b ijh]jZfS&tatistica 13 (StatSoft, Inc.).

<k _]h ijhZzgZebabjh\Zgh ijh[ \h~u b ijh[Z ~hgg
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5 J ameviZlu b h[km ~_gb_

AZ]jyag_gb_ fhjkdhliZjgi*dju | _ogh] _ggh]h aZ]jyag._
\h~guo fZkk \_kvfzZz g_ihklhyggu \ ijhkljZgklI\_ b \j_f_gb
g _gguo “"Zgguo ihdZaZe qlh gZ jZaj_a_ ©Dhevkdbc f_
[_" ghc b Hkgh\ghc \ I\ _ ¢ FmjfZgkdh]l]h Z Izd _ P_gl
GhjrdZikdh]h | _q_gbc klZlbklbg_kdb agZqgqbfh g_jZaebc
ih kh™ _j"Zgbx ih"Z\eyxs ]h [hevrbgklI\Z bamqg_gguo |hd
g_kdbo kh_"bg_gbc A$_tikekehbd DjZkd_eeZiMIDBebkZ
G_ijhke_"b\Zebkv dzd ijz\beh klZIbklledglhbtybadgZqgbf
livag _gbx i _j gbke _ggufb obfbg_kdbfb we f glZfb b hj]
_"bg_gbyfb ih\_joghklgh]h b ijb*hggh]h keh_\ \h?~u dj
Mblgh e GZ hkgh\zZgbb j_amevlZIlh\ klZlIbklbg_kdh]
NZggu_ h aZ]ljyagugdbd jZaj _a_ ©Dhevkdbc f_jb*bZg? [u
g _gu \ “bguc fZkkb\

F 1ZeeWlsbF 1Zeeu hlghkylky d _kl_kI\ _gguf dhfihg ¢
kdbo wdhkbkl _f Hkgh\gufb bklhggbdZfb ihklmie_gby bo
j_ggheb”h\uc klhdb Z[jZaby [_j_]h\ wheh\Zy \a\_kv \i
yl _evghklv b ih*a_ fgu8@ kllkdl2eeu klZgh\ylky gZb[he
kljZg_ggufb b hiZkgufb aZ]jyagbl _eyfb \' | o f_klZo ]*
pbde gZjmrZ Iky \ke_ _"kI\b_ Zgljhih]_&&.hc ~_yl _evghklk

<i_jbh” bkke ~h\Zgbc dhgp_gljZp\bbhf [g&ejdalph a
©Dhevkdbc f_jb”rbZg?2 \Zjvbjh\Zeb \ rbjhdhf ~"bZiZahg_
gZlvky gZ g_kdhevdh ihjD)dh\ 1Z[e

GZb[he _ \udhdgp gljApWhd gZ jZaj_a_ h[nF€bm  _gu
Zn Kj_~g__ kh” _ j Zgb_ wlbo f IZeeh\ \ \hA_  hdZaZehk
\ur_ nhgh\uo mjh\g_c¢ jZkkgblZgguydIbgykAlhiljh* ghevnZ
?\jZabb kf I|Z[e ;he__ \ukhdh_ ih kjZ\g_gbx k nhgh\uf
gbFe bzn \ \h~c_ | g _gbc i_j k dZxsbo jZaj _a ©Dhevkdt
fh™ | [ulv h[mkeh\e_gh \ Ihf gqbke_i_j _ghkht btb aZzZ]jy
fure _gguo p_gljh\ jZkiheh  _gguo \ K_\ jghc ?\jhi_
< B=mj_\bIp@>1_ogh]_ggh_ ihklgder _gvn ;ZjZggy\
k\yaZgh bkdexgbl _evgh k Y llegipblbkg \kdh]h |_qg_gby

Dhgp_gljZQubNi \ \h*_ gZ jZaj_a_ ij_\urZeb nhgh\u_
80% bkke_"h\Zgguo ijh[ khhI\_IklI\_ggh :gljhih]Cugh_ ih
bNi \ ;Zj_gp_\h fhj_ijhbkoh”bl ij_bfms_kI\_ggh \ j_amev
gbqgh]lh i_j_ghkZ hd_Zgbqg_kdb_1_q_gby b *Zevgbc ZI
<f _kl_k I_f \ijb[j_"gWwubNradh]ml ihklmizZlv b ba f_klgt
bklhggbdh\ \f_kl_k | _jjb] _gguf klhdhf b ZIfhkn _jgufb
Dhevkdhif\i jZkiheh  _gu djmigu_f |IZeemj]l]bgq_kdb_ dhf
g_9g]Zgbd_ev@ b ©K_\_jhgbd_ev® \ \u[jhkZoNdRuhjuo ijb
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Zn,Cd, Pb,Co,CbHg Kj_"b i_j _qbke _gguo ly euo f_|Zeeh\ i
ijbgz”~e_ _ChbNi dhlhju_ \fC&l ykeyxlky hkgh\ghc ijh"mdp
wlbo ij_"ijbylbc HIf_qzZxl qlh @bt \g\hApmbghc fZkk _

aZf_lgh \hajzklzZebljdhdtZjby ijhoh”"bezZ gz~ héwkdbf i
azZf _Igh kgb Zebkv ijb "Zevg _cr_c ljZzgknhjfZpbb wlhc \
gZ”™ fhjkdbfb jZcibyZfb >

LZ[ebp2.1
Dhgp_gljzpfbyZeeh\As \ \h”_ gZ jZaj_a_ ©Dhevkdbc f_jb”r"bzg2 fd] e

Obfbg | Fbgbfmfl Kj_~g|] F_"bZ{ Nhgh\u_ dhg Kj_"gyy @ >0 o
kdbc fZdkbfm l[jZpbb ey p_gljZphb [91]
we_ f_¢ iZ ghjdlbg_| "ey hd_Z¢
kdh]Jfh evnz kdb\dh”
?\jZahl] > [118]
Fe A 9,4 7,6 2,8 5,0 50
Zn A 8,7 7,2 1,8 5,0 50
Cu A 0,78 0,65 0,12 1,4 5
Ni A 0,38 0,31 0,06 0,5 10
70 (K3
Cr A 0,77 0,42 A 0,25 20 (CFY)
Mn A 0,55 0,41 0,38 0,40 50
As A 0,21 0,09 A 2,0 10
Co A 0,19 0,13 A 0,03 5
Pb A 0,13 0,1 0,12 0,03 10
Cd A 0,05 0,04 0,015 0,07 10
Hg A 0,017 0,008 A 0,03 0,10
ljbf_qZgb_ 1Ijb jZkgq_I_ kj_"g_]lh b f_"bZgu agZq_gby gb _ ij_h éZIMtgZjm _gb

ZgZebaz fd] e azZf_gyeb gz © 2

Kj_~gyy dhgp_dnpApbhyr gZ jZaj_a_ ©Dhevkdbc f_j
Ij \urZerzhgh\uc mjh\_gv "eyjdlbig ghh]h r_evnZ ?\jZabh

jZaZ < ijbjhrgMn ikMumiZ |\ j _amevlZl_ \us_eZgb\Z¢
e _ahfzZjl]Zgp_\uo jm”™ b “jm]bo fbg _jZeh\ \ ijhp_kk_jZa
\h~guo "b\hlguo b jZklbl_evguo hjlJZgbafh\ Z IZd _ kh Kk
f I Zeemj]lbg_kdbo azZ\h”~h\ ij _"ijbylbc obfbg_kdhc ijh
rZolgufb \h~Zfb 28]l ~ >

< [hevrbgkl\_ bamqg_gguo %) [dhlgphu gljZLphbjy \u
rZezkj_~gbc mjhbozjZdl jguc ~ey hd_Zgbqg_kdbA \h~r
0,25fd] d18@ :gljhih]_ggh_ihiKKrmilkedjgb Zxsmx kj_"m ijh
bkoh”bl ij _bfms_kI\_ggh ijb ijhba\h”*kI\_ b i_j jZ[hld_ n
J]hih\e _gbb h]Jg_mihjh\ k' b]J]Zgbb m]ey ijhba\h”kI\_ ojt
| ~[63].

Dhgp_gljZpbb A§8 \|M*_ gZ jZaj_a_\zZhvbjh\Ze&lh
2fd] e ijblhf glh kj_~g__ kh”_j" Zgb_ wlh]h we f glzZ \ |
~nZo Ad] di18].Ba ijbjhrguo bklhggbdh\ \ hdjm Zxsmx kj_"
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1Z_ 1\ N\ZaZ [heAsr_q_f ba Zgljhihl9@guoufgshk dhglb
g_glh\ \ hd_Zg ijhbkoh”bl \ j_amevlZl_IZdbodigbdjh”*gu
\u\_I|jb\Zgb_ b \meB@gbHkgh\gufb ijhfure_gguf ijhp_kk
B80% Zgljhih] _gghc wfbkkbb \ "msbfb d aZ]jyag_gbx
kj ~Bs y\eyxlky ieZ\e _gb_ p\ _Iguo f _IZeeh\ b ijhba\h”
wg _jlbb hl k"b]Zgbyillflieb\zZ >

K ihfhsvx deZkl_jgh]lh ZgZebazZ f_|h” iheghc k\yab
jZkklhygb m~Zehkv \u”®_epkwms\XI\N jdbdthlebgZxsboky
mjh\gx aZ]jyag_gby \hAsgX WR\Zjy_ih fZjl b k fZy ih hdl
jbk 2. 'gZeba ihdZazZe qglh k yg\Zjy ih fZjl f _~bZggZ)
h[s_]JAs \ \h~_ khklzZ\eyed] e k fzZy ih hdly[jd]Ae
jb5.2.2).

Jbk 2. J _amevlZlu deZkl_jgh]lh ZgZebaz dAgp \ghNZpbjZaj_a _
©Dhevkdbc f_jb~rbZg?2 \ jZaebqgu_ f_kypu

Kgb  _gb_ dhgp_b[pZghsbh \h*_ gZ jZaj_a_ k fZy ih hd
fh™ | [ulv k\yazgh k \_] _|IZpb_c nblhigElgdlllhd'Z \ wihZo
ZleZglbqg_kdh]lh ijhbkoh *_gby \ ;Zj_gp_\hf fhj_ i_jbh"
"mpbjh\Zgby hjl]Zgbg_kdh]h \_s_kI\Z nblhieZgdlhghf gZ
Zij_e_b azdzZgqb\zZ_lky \ k_23,vp). BhdIkilgh >qlh fhjkdhc
nblhieZzgdlhg kihkh[_g ih]JehsZlv Zjk_gZlu ijbgbfZy b
[156@ < gZkus_gguo dbkehjh~hf fhjkdboAsh{Zlomihqglb \
KI\m _I \ \b~_ Zj360@Zlkz ¥hafh gh azZf_lgzZy _1h qZklv ih
de_Idb nblhieZgdlhgZ
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Jbk 2. Dhgp_gljZp¥sy\ \h®_ gZ jZaj_a_ ©Dhevkdbc f_jb~bZg?
\ jZaebqgk ahgu

< nblhieZgdf'diZgknhjfbjm ARyb\hj]Zgbqg_kdb_ kh_~k
g_gby furvydZz fhghf_IbezZjkhgh\mx b “bf_IbeZjkbgh\
GZdhie _gguc \ nblhiksAg®ddegg cr _f fh™ | i _j ghkblvky g
e__\ukhdb_ mjh\gb Ijhnb@B, XKI¥hicS6) ib >

Dhgp_gljZ@by \hr_  gZ jZaj_a_ \Zjbjh\zZeh
094fd] e < bamqg_gdgwbdhtuy8p %) hgdbaf_gyeZkv hl N h
0,94fd] e kih _~gbf agZzq _gldd]l e < Ih ~_ kj_fyg_ kh”"_j
"ZgbCo\ hd Zgkdhc \h~r_ deZjd agZqgbl _evgh gb b k
0,03fd] eél18@ Ihemq_ggu_ gZfb ~"Zggu_ kh]l]eZkmxlky k j_
ke "h\ZgbcmB\bIB@> dhlhjuc hilf _qZe keZ[hdhgljZklgm
ebx k dhgp_gl€@dphjc*hgguo \h~Zo hl fd]%h ijhlygm)\
rmxky hl ijb[j_"guo jZchgh\ FmjfZgZ \ gZijZ\e _gbb gZ k
\hklhd ;Zj_gp_\Z fhjy Ih _]Jh fg_gbx m\_EbYgbigke kh" _j
"h\Zgghf jZchg_ k\yaZgh k Zwjhl _ogh] _gguf jZaghkhf 7
©K_\ jhgbd_ev2 b ©l _q_g]Zgbd _ev?

Ke “m_| hif _Iblv glh \ \h?*u | _g_gbc i_j k_dZxsbo
kdbc f_jb~rCBdA" | ihkimiZlv 1Zd"_ b ba ijbjh”rguo bklhqg:
fhjkdb_ \WguhizZz~Z | ijb \us_eZqb\Zgbb ba f _"ghdheq_*".
jh™ b "jm]bo jm” ba\_j  _gguo hkgh\guo phmeVIghhhkgh\g
juo hdhew CogZoh”blky \ jZkk_ygghR&@klIGygbkdexqg_gh
glh gZ&bv h[gZjm _ggh]lh \ \h~_ gZ jZaj_a_ i_j_ghkblk
fhj_ ba ]Jb”jhl_jfZevguo kmevnb”guo f_klhjh '~ _gbc jZzZ}
Ghj\_"kdhf fb3l]. >
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GZb[he__ hizkgufb Iy _eufb f_|Ze&bdZGdbygeytdky
0ZjZdl_jbamxlky \ukhdhc Ihdkbgghklvx ~ey "b\uo hjlZg
j_ghkblvky gZ [hevrb_ jZkklh¥igbyh [rekMZxlgkihkh[ghklvx
d [bhdhgp_gljbjh\Zgbx b [bhZzddmfmeypbbb \ IdZgyo b\
[132@ =eh[Zevgu_ \u[jhku wlbo f _IZeeh\ k gZqgZehf wihc
pbb m\ _ebgbebkv \ g ¥8hevdh jZa >

:gljhih] _ggh_ ihklmba lgbjm Zxsmx kj_"m KylmZgh kh
]Zgb_f m]ey ijbf_g _gb_f I ljZwlbek\bgpZ \ dZq_kI\_ Zg|
lhjghf Ihieb\_ \ughkhf \ \h~Agu_ h[t_dlu kh klhggufb \h"
]ZIbl _evguo nZ[jbd g _dhlhjuo f _|IZeemj]l]bgq kdbo aZzZ\h
ijhba\h”~kI\ rzZol28].1 ~ >

P\ lIgZy f 1Zeemj]lby ~Z 1 Ijb g_I\_jlb ]Jeh[Zevguo ZI
[jhkhGd Z hklZevgh_ Zgljhih] _ggh_ ihklmie_gb_ wlh]h f
Abl \ hkgh\ghf hl k'b]Zgby m]ey ijhba\h?klI\Z "~ e _aZ p
pbb hlohT23) >

Dhgp_gljZpb®d\ \h* gZ jZaj_a_©Dhevkdbc f_jb*"bZ
\urZeb ~_kyluo "he_c fbeeb]jzffZz gZ eblj \f\kt_ k | _f I
nhgh\uo mjh\g_c¢c "eyjalbiZNgdhh]lh r 18@ X > Bbo bam
g_gguo ijh[ khhI\_IkI\_ggh

HkZ ~ gb_ ba ZIfhkn_ju b [_j_]h\Zy wjhaby y\eyxIlk
bklhggbdzZfb ihklidge._gby jguc E_"h\blut38@ %4g *y
ij_[ul\Zgby ]Zahh[jZaghc we _f_glZjghcfhlmIb*khidlfhkiv_j
g_kdhevdh f_kyp_\ qlh h[_ki_qb\Z_I\ha’Amjrgafk fZ Kkl
kZfb gZ "Zevgb_jZkklhygby b ijbkmlklI\b_ \ j ]bhgZo
gbdh\ Zgljhih] _ggh]lh \ha”_ckl\by 1Z2bho dZd :jdlbdZ >

Dhgp_gljzHgb\o\h” gZ jZaj_a_©Dhevkdbc f _jb*"bZg:
\Zehl "h fd] e b \ ih*"Z\eyxs f [hevrbgklI\_ijh[ g_
86% J[ueb \ur_ kj_"g_]h kh”_j Zgby wlh]h f_|IZeeZ \ \h:
kdh]lh hd_Zgz ] €25@ |h him[ebdh\Zggu¥ 2Zdbqf
kdbo \h*"ZaZblZygby ev”Z b kg_]Z Hyhfdp _IghjizkdbyZI|v
0,003fd] d22@ qlh I1Zd" _ gb" _ kj_"*g_]lh kh~_j"Zgby \ \h*Z
j_k _dZxsbo jZaj_a ©Dhevkdbc f_jb22hzZg?2 kf 1Z]e

< aZdexq_gb_ke_"m_1I| hif_Iblv qlh ddugMn,€tjZpbb =
As,Co 3E &G\b\h~r_ gZ jZaj_a_©Dhevkdbc f_jb*bZg?2 \ I
i_jbh~Z bkke_"~h\Zgbc [ueb gb _ khhl\g IkI\nbgbhgdued®
kemqgZyo hlf_qZeb ebrv ij_jwih gbh” _lj>bgbx Fe\h” _

ebnzZlbg_kdb_ m]Je_ WipdjhRduhjh~u \ khklZ\_ g _nlk
g_nl_ijh~mdIh\ hilghkylky d gZb[he__ jZkijhkljZg_gguf b
gyxsbf \ s klI\Zf Bo ihkilmie_gb_\ fhjkdb_ \h~u k\yaZg
ghc ~_yl _evghklvx A ~h[ugZ IljZgkihjlbjh\dZ Z\Zjbcgu_
g_nl_ijhAmdlh\ ijhfure_ggu_ b [ulh\u_ klhqgu_ \h”u Kk
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| ~ <f_klI_k I_f kms_klI\m_I b mklhcgb\uc ]_hobfbg_kdb
"h\Hkgh\gufb bklhggbdZfb [bh]_gguo m]Je_\h”hjh”*h\ y\e
| gby b "b\hlgu_ kmrb b hd_ZgzZ fbdjhhj]l]Zgbafu ihg\ b
gbc hilf_jrb_ jZklbl_evgu_ b "b\iBdgu_ hklzZldb >

<i_jbh” bkke "h\Zgbc dbdp\ FI{MZpdZ jZaj _a_ ©Dhev
f jb"bzZg2 baf _gyezZkv hid] .,e\ Rh ~g A86fd] e < khklz\_
M \ \h~_ ij _h[eZ"Zeb gbadhf§Bedmewie K K
jbb.2.3). GZ™hIf _Iblv qglh fZzdkbfmfu \ gbadhfhe _dmeyjgtl
ki dljZ »KWZjZdl _jgu ~ey Z\lholhgguo kbgl_ a\b\yum_ fuo \
khdhfhe _dmédyjydy Zeeholhgguo ihkilmiZxghbedEgkinrb
[66].

Jbk 2. Kji_~gyy dhgp_gljpgbheh]lhgyZedZgh\ Z b bohtWdgAK |
\'\h"_ gZ jZzaj_a_ ©Dhevkdbc f_jb”~bzg?
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AgZqgq_gb_ bGPt kikZlghr _gb_ m]Je \h~ hjh~h\ k g_q_Ilgt
guf gbkehf ZIhfh\ m]Je _jh~Z jZkkqblZggh_ “"ey gbadhff
kilb ki_dljz khklZ\eyeh \ kj_"g_f CRh maddZau\aZg4qggb
\ukhdh_ kh” _j"Zgb_ gbadhfhe_dg¥eydggb\q glighufch™ | [ulv
j_amevlZIlhf fbdjh[bheh]bq_kdhc ~_kljmdpbb hj]Zgbq_Kk

@ >g@¥edZgh\ g _nlygh]lh ijhbkoh ™~ gby g_ oZzZjzZdl_j
CPI Ahd h @& il15, 144].

Dhgp_gljZpby :M \ \h*_ gZ jZaj_a_ ©Dhevkdbc f_jk
bkke_~h\Zgbc g_ ij \ysZe¥ ¢>Bl_ijh*mdfd] ®1], hgz
[ueZ [ebadZ d agZq_gbyf oZjzdl _jguf "ey fZehaZ]jyag._
jc A Mle> @

Ilhebpbdebqg_kdb_ ZjhfZlbg_kdb H[pndah\BEgbjh™u ih
kilmie_gb_ I:M \ hdjm Zxsmx kj_"m k\yaZgh k fbdjh[bh
\ukhdhl!l_fi_jZImjgufb ijhp_kkzZfb ijhl_dZxsbfb \ ijbjh"_
ith zZjZfb \medZgbq_kdhc ~_yl _evghklvx Z |Zd _ Zgljhi
jZfb 1Zdbfbl dzgheh]bqg_kdb_ ijhp_kku hloh”u b \u[jhkt
e _gguo ij_"ijbylbc k'b]Zgb_ lhieb\Z kujZy g _nlv b
[50].

Kmffzjgh_kh”~ _j Zgb_I:M ™|:M \ \h”A_ gZ jZaj_a_ ¢
jbrbzg?2 \Zjvbjh\Zeh \ rbjhdhfhbZiZahg] & kj_~g Af
3659g] e Ba bg”b\b"mZevguo kh_~bg_gbc I:M \ \h”™_ ij_T
ebg b ]h f Ibebjh\Zggu_ ijhba\h”*gu_ Z 1Z214). n_gZglj_

Jbk 2. Kj_~gyy dhgp_gljEpby\b*mZevguo I:M \ \h"_ gZ jZaj_a_
©Dhevkdbc f_jb~rbzg?
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Ju[hohayckl\ _ggZy I>D mklZgh\e_gZ Ihevdh *ey gZr

ey | fl] ebeb g] ®¥1x@ Dhgp_gljZpby gZnlZebgZ \ \h"
j_a_ baf_gyezZkv dilegb _ ij_~_eZ h[gZjm _gby ijbf_gy_
f Ilh~"Z ZgZebazZg]*d b g_ ij_\urZeZ 1>D

G _dhlhju_g_aZf_s ggu_|I:M b hkh[_ggh bo f_IZ[hel
yjdh \ujZ" " _ggu_ dZgp_jh]_gd3B@k\KoWki\ZjgeZy dhgp _gljZr
dZgp_jh]_gguo kh_"bg QgBgljZp_gd b jhegahjZgl _gZ
[ glaenemhjzZgl _gZ ZibjgaZ bg”" _egdd ibj _gZ b b
[ _ gah ZgljZp_gZ \ \h*_gZ jZaj_a_ g] € _YuZBEevrmx
dZgp_jh]_ggmx Zdlb\ghklIwZ bdf] xd p_¢6bd,hgagljZp_g kh
N j7Zgb_ dhlhjuo khklz\eyeh \ kj dglgefkhhlW IkI\_ggh

Kji_"g__ kh™ _j"Zgb_ ™I:M \ \hA_ gZ jZaj_a_ ij_\urZe
nhgh\uc mjh\_oqJ A36]. M\ _ebqg_gb_ nhgh\uo agZg _gbc ih
“Zgbx \ \h~_ I:M hif_q_gh gZ [hevr_c gZklb Zd\ZIlhjbb
[25].

Oehjhj]l]Zgbg_kdb_ i_klbpb”~u b iheboehjlkjhgZggu_ |
abjh\Zgu q_eh\_dhf \ *hbg"mkljbfbylgucg_jbkl} _gZebkyv
Hgb hlighkykkgcdbf hjl]Zgbq_kdbf aZ]jyagbl_eyf KHA b
amxlky \ukhdhc Ihdkbgghklvx mklhcqgb\hklvx d jZaeh"
kilvx i_j _ghkblvky gZ [hevrb_ jZkklhygby b gzhddoeb\ZIvl
hjlZgbafh\ Hij_ ~ ewdgafZl e f Ihdkbqghklb KHA yl\ey
kh[ghklv hdZau\Zlv dZgp_jh]_ggh_ b fmlZ] _ggh_ \ha”_c
ijh "mdlib\gu_ nmgdpbb wg”*hdjbgguckkhbdblgmkkdhg jX@ahb
b 504.

OHI bkihevah\Zebkv \ k_evkdhf ohayckI\_\ j ]JbhgZz
leuf debfZlhf b bo ihklmie_gb_ \ :jdlbdm \hafh gh \ j_
]h ZIfhkn_jghlh i_j ghkzZ k \h~Zfb hd_Zgbqg_kdbo |_
fj_dbijb fbyoZdphblguo

< \h"_ gZ jZaj_a_©Dhevkdbc f _jb"bZg? hij_~ _eyeb
- - -bahf_ju =0#&; >>L b _]1h f_IZ[heblu A >>? ~“boel
gbe”"boehjwlbe g b >>> ~boehj®”bn_gbe”boehwlZg Dl
NZgh\V A\ \h~  gZ ijh\iy Jlgbbjbh~"Z bkke "~h\Zgbc [ueb gb  _
h[gZjm  _gby ijbf_gy _fh]h f Ih"Z glgéebaz

< ijhrehf | _ogbg_kdbc =0P= %f.-kOP=A #&
-=OP= b % -=OP= b ebg”Zg -gbkPwc ijbf_gyeb ~"ey
[hjv[u k \J_~bl_eyfb jZkl _gbc b iZjZaX&db Lboglgagokebc
=OP= [ue aZij_s_g \ [hevrbgkl\_ azZizZz”~guo kljZg b Yi
1970-0 Z \ Kh\_lkdhf Khbhaggp980-0 |h "HR4® < |h ~_ \j fy
ebg”"Zg bkihebaeehWh[jZ[hldb k_fyg gZijbf_j \ DzZgz~_ "t
KR: ~h ] 127@ < ] j_r_gb_f Klhd]hevfkdhc dhg\_gpbb
\W\_ ~ g aZij_| gZ ijhba\h”~kl\h b, i-jbi=QP @B}

I_
g_
dh
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Kmffzjgh_ kh”~_j-Zgbbahf_jh\ =OP= ™=0P= \ \h"_
jZaj_a_\Zjvbjh\Zeh hl g] e*h< alifk ggbc i_jbh” n_\
jZev fZjl fZc aZ]jyag_gb_\h”u ™=0OP= [ueh gZb[he_
g_f gl e E_Ihfb hk_gvx bxgv Z\]mkl k_gly[jv hdly][]
p_gljZpby ™M=0P= \ \h*_ agZqb68gVeh gbh™=@P= \h \k_
k ahgu “"hfbgbjh0Ore bk H[s _ kh”~ _ j°Zgb_=0P= abfl
\_kghc \hajZklZeh JeZ\gufald[jdahdblgagby aZ]jyag gby
-=0P= Ke_"m_1| hif_Iblv qglh jZkl\hjbfhklv \ \h~_]Zahh
dZzd b "jm]bo OHK \hajzklzZ | ijb ghd&ddboHehi*rgrhdkmijZo
jbh~ 1h~Z \hafh 'gh bo \uiZz® _gb_ gZ ih\_joghklv ;Zj _gp_
kn_juzZd jZkI\hjbfrOWw= \ \h™_ dkb\ jXar_ q_f ijb
25 K[124@ < |_ieuc i_jbh” ]h~rZ kgb  _gb_ dhgp_gljZpbb =
"l ijhbkoh~bbBiZbalh bkizZzj gby k ih\_joghklb fhjy ]Jb~jh
jh[bheh]bg_kdh]h jZaeh  _gby Z IZzd _ khj[pbb de IdZfb
ithke_"mxs_]h hk_"*"Zgby «kBKighdUZflklieZgdlhgZ b n_dZev
| _ee |Zfb ahhieZ28%9lhgz >

Jbk 2. Kj_"~gyy dhgp_gljZpby-bahf_jh\ =OP= Z b bo "he® h{
\'\h~_ gZ jZaj_a_©Dhevkdbc f_jb*bzg?
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L _ogbg_kdbc ij_izjzl >>L bkihevah\Zeky \ k_evkdhf
g_kI\_ bgk_dlbpbdZ]k"Al6® -BA \ukhdhc mklhcqgb\hklb d
eh” _gbx b IhdkbgghklbjA”*u h]jZgbg_gb_beb azij | gZ b
\Zgb_ >>leb\ [hevrbgkl\_ _\jhi_ckdbo kljZzg b]JKR]hZ \
ijhba\h~kl\h b ijbf_g_g]jZpohegpoggds f_ ""mgZjh~ghf mjh\g._
Klhd]hevfkdhc dhg\_gpl®ljc h KHA >

Kmf Zjgh_ kh” _jhaagt _jh\ b f_1Z[heblh\ >>L ™>>] \
gZ jZaj_a_ ©Dhevkdbc f_jb”*"bZg? bafl ggkbhkvijht eZ
h[gZjm  _gby ijbf_gy fhl]h f _ Ih"Z ZgZebadhfhipo ]h
Ah\ \ \h~Zo Ijb[j_"gh&mjfiXlwkdh]h | _qg_gby hif_qgZeb gZ
\ukhdb_ dhgp _gljZpbb ™3 >@9&® "AgZqgbl_evgh_ kgb  _gb_
p_gljZpbbL \ \n*_ gZ jZaj_a_ \ gZklhys__ \j_fy ih”~I\_j™
Ib\ghklv f_j ih h]ljZgbg_gbx ijbf_g _gby i_klbpb~Z

<i_jbh” bkke_"h\Zgbc \ ™M>>L \ fhjkdhc \h”*_ ij_h[eZ
i i->>7?  jBk2. >hey-»*? \ h[s_f kh”_j"Zgbb >>L ~“hklb]Z
kj ~g f% Ih "Zgguf bkke thiZgBch”~"bg ba gZb[he_ _ klZ
[bevguo b jZkijhkljZg _gguo \ hdjm Zxs_c¢ kj_A06,f |Z[he
124].

Jbk 2. >hey bahf_jh\ b f_IZ[heblhAI3>>L \ \h”*_
0gZ jZaj_®Dhevkdbc f_jbrbZg?

Ba\_klgh qglh >>? h[jZam _Iky ijb ljZgknhjfZpbb >>L
>>> A\ ZgZwjh[guo beb ijb g_j_~h\Zgbb Zwjh[guo b Zg
[33@ <dez” bkoh”gh]h i>kIbpbH[&__ kh~_j Zgb_ >>L \ \l|
gZ jZaj_a_ khklz\eye \%kj;hg_f \ukhdh_ kh”_j Zgb_ \
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i i->>7? ih kjZ\g_gbx>kLi imdZau\Z | gZ ~Z\g__ ihklmie_ gl
pbr"Z \ hdjm Zxsmx kj_~m

=0; bkihevah\Zeky \ k_evkdhf ohaycklI\_ \ dZq_KkI\_
k_j\zZzglz ~ey ~j_\_kbgu ijb bmjmihdgbdbbdZmqgsdz b | »
147@ Iljhba\h”~kl\h b ijbf_g_gb_ =0; h]jZzgbg_gh Klhd]he
pb_c¢c h KHA \ 27@] <* _kl_k I _f hg fh™ | ihiz~Zlv \ hdjm
ki _"m \ke_ "kl\b_ ml_q_d ijb ijhba\h”~kl\_ oehjbjh\Zggu
I _klbpb”~h\ \u[jhkh\ kh klZjuo k\Zehd Z lzd _ ij
ijhfure_gguo b [ulh\uo @&44.h*h\ >

Dhgp_gljZpby =0; \ \h~_ gZ jZaj_a_ ©DhevkdL
dhe [ZeZkv hI*h g] e Kj_~g__ agbqg \gbh™ \ jZagu_
k ahgu ]h*"Z aZf _Igh jZaelRgZeKb[hek aZ]jyag_g_gZ
\h~rZ ahf\ihkg ~g x0,159g] e

Jbk 2. Kj_"~gyy dhgp_gljZPbw \h”_ gZ jZaj_a_ ©Dhevkdbc f_jbrbzg?

1O; K930-0 |h~h\ ijbf_gyeb \ hkgh\ghf \ dZg_KkI\_ "bwg
ljZgknhjfZzlhjZo b dhg”_gkZlhjZzo Z |Zzd" _ ieZklbnbdZlhj
kiI\_ ezZdh\ b ihebf_jguo fZl _jbZeh\ kfZahd b nmg]bpb”h
\ kbgh0@ < -_ ]h”?u ijbf_g _gb_10; [ueh hijZghlpbogh
kljzgZde4® Ijhba\h”kl\h 10; aZij_s_gh Klhd]hevfkdhc df
KHA \ ] 2%].

Kmffzjgh_ kh” _j"Zgb_10; ™IO; \ \h®~_ gZ jZaj_a_
hi "h gl e GZb[he__ \ukhdZy dWp®; qii¥Z pop\yg Z
abfg\_k _ggbc i_jbh® n_\jZev fZjl fZc 0 e kE "dffb
hk_gvx bxgv Z\]lmklAhdly[jv kj_~gyy dhgp_gljZpby
kgb ZeZkv b khklZgdyeZBa bg”b\b"mZevgud WhO4%bg gb
"hfbgbjh\26kL | O-; b 10; jbk 2. < e-hk _ggbc
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i _jbh” kj_~gyy dhgp_gljZpby \ N&*_ Q@3 | O-105,

| O - | O-; b 10Q; [ueZ \ur_ q_f Yakfggbc <f_kl_k
| f e Ihf b hk_gvx hlf_gZeb m\_ebg_gb_ kh”_ j°Z
liboehj[bn_gbeht A bhaQE31.

Jbk 2. Kj_~gyy dhgp_gljdipdly g_jh\ 10; Z b bdI"Me@; |
\'\h"_ gZ jZzaj_a_ ©Dhevkdbc f_jb"bZg?

Ba h[gZjm  _gguo \ \h~_ gZ jZaj_a_ 10; gZb[he_

yleyxlky dhg]_g _ju k ghf_jzZfb b WIilb kh_"~bg_
d "bhdkbghih*h[guf b ih deZkkbnbdZpbb F_""mgZjh~gl
bamg_gbx jZzdzZz F:BJ \dexq_gu \ ]jmiim : \_kvfZz
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dZgp_jh]_gu > @ KmffZjguc \dezZ” ~bhdkbghih”h][g
10 | O | O \ h[s__ kh”~_j Zgb_ 10; \\h~_gZ j
\ abfg_k _ggbc b-eklggbc i_jbh”u ihqlb g_ hleb®%WZeky A
khhi\_lkI\_ggh

< p_elkh\j f gog¢th”™ j"Zgb_oehjhj]Zgbg_kdbo kh_”"b
\h~r_ 9gZ jZaj_a_ ©Dhevkdbc f_jb~bZg? ~hklZlhqgh gba
™=Q0P= =0; ™>>L b ™|O; \ \h®*_ agZqb|,AMgH gb”_ bc
[91].

AZljyag_gb_ ~“hgguo hlkeh\j_ dbggu_ “hggu_ hleh _g
Zjdlbg_kdbo fhj_c ij_~klZ\e_gu ]JeZ\guf h[jZahf | _jjb] ¢
[hgZlgufb Ze _\jblh\ufb -b_2&lhj\ufb beZfb k ijbf_kvx ]jm][
hlehfhggh]lh fZI 1@z eRAkgh\gu_ bklhggbdb hkzZ~hqggh]h f
r _evnhluo fhjyo :jdjbdbhx klhd ZJ[jZaby [_j_1h\ b *gZ
\_Ijh\u_ ihlhdb b e_"h\uc jZaghk < ihnZkjdpg\labxhk_
[hevrbgkl\hf "jm]bo Zjdlbg_kdbo fhj_c¢c Jhkkbb \_ebqgbg
highkbl _evgh g \ _ebdZ b kKEK|lZAey fvabgAf§ gby gZl[ex
NZxlkihwevdh \ Qmdhlkdhf fhj_ H~”rgZdh ih \_ebgbg_ wheh
r gghlh \_s kI\Z gz ih\_joghklv \h*h_fzZ ;Zj_gp_\h fhj

T 31 ]hM5@®@ JZkkgblZggh_  ihkilmie _gb_ \a\_kb g_j_a
gbpm ;Zj _gp_\Z fhjy ih ebgbthYABII gRXecbp[ j] _g kh
klz\ey | feg LOO@ K} _~gyy dhgp_gljZpby \a\_kb \ il
s ¢ kaziz™"Z fhjkdhc \h”_ ijbghkbfhc GhjrdzZikdbf | _q_

f] &].>

KjZam ihke_ hkz ~ _gby gZklbp \a\_kb gZ ~gh \ i_j'
hkz"dZ gZgbgzZxlky ijhp_kku _ _ ij_h[jZah\Zgby KIZ"Db
ij_"klZ\eyxsZy kh[hc kh\hdmighklv ijhp_kkh\ ij_\jZs_gb)
g_gguo juoewufdh” bgZfbg_kdb g _jZ\gh\_kguo >H gZbeho
kg 12 \ hkzZz*hggmx ihjh m ihemqgbeZ gZa\Zgb_"bZ]_
ghklv "bZ] g _aZ jZaebqgZ gh \h \k_o kemgZyo bf__|I ~
hkzrdz + kf \ fhjyo :jdlbdb h[jZzam _Iky gZ ijhly  _gbb
kj_"g_c kdhjhklb k_~bf_glZpbb %+ 45].kf \ e | >

lj_h[eZ”"Zxsbc Ibi ]jmglZ gZ klZgipkyZ giajbaZ ZAe \
jblh\uc i_ebl GZ ki d g fm ~h[Z\ey_ Iky bebkluc i_
Ze \jbl gzZ kbgzZ gZ kil i_lkblhxuc be Kh]leZkgh bkke _
gbyf ]JjZgmehf _Ijbg_kdh]h khklzZ\Z >H gZ kIl njZdptk

ff khklZ\eyeZ % _ |jb wihf kh™ _j Zgb_ hj]J]Zgbqg_kdh]
jh*Z hik \ >H0,40% FZdkbfZevgh_ kh”_j Zgb_ Ihgdha_jgbl
pbb \ >H gZ[ex~"Zehkv gZ kIl + 1 njza8@y% Z ff |
kh”_j Zghjj+K504,90 % [2, 43].

;hevrbgkl\h klZgpbc jZaj_aZ ©Dhevkdbc f_jb*bZg?
[hdh\h”~gu_ b bf_xI ke _"mxsmAa5De3xpbQl t+22545 +275,
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6 +260, 7£280, 8 220, 9+ b + 4@ Hkh[_gghklb*pZev_nZ
gZ jZaj_a_ ]™_ bkke_"h\Zeb khklzZz\ >H1.2] "klZ\e_gu gz

Kh~ _j"Zgb_ly _euo f_IZ&ah\=QF1lx &U 3E &R &G
Z lZzd" _ furvydzZ \ >H klzZgpbc jZaj_aZ hlebqZ |ky agZqgb
ghklvx dhlhjzZzy azZ\bkbl dZd hl jZzkiheh  _gby klZgpbc |
[hjZ ijh[ <f_kl_Kj I"dbc mjh\_gv kh” _j"EZgkhhl¥ Ib
kKI\m _| mjh\gx kj_~gbo agZq_gbc oZjzZdl_jgu®@ 7Yey ;Zj_d
:gZeh]bqgZy kbImZpby gZ[ex”*Z _Iky b k ijbKmkEER» f OH
g _gb _f kjlmigh”™ j"Zgb9P= \ >H jZahldhdh_ agzZqgbl _evgh
\ur_ gZ% q_f \ kj_"g_f ih fhjx ijhlb\ g] ] kmol
hkzrdz JzZkij_* e _gb_ =0P= \ >H ;Zj_gp_\Z fhjy bf_
Gb _ fu hklZgh\bfky gZ g_dhlhjuo ba gbo ijb®@Dgbdvevgh
kdbc f_jb~bZg?

KZfuc \ukhdbc kj_~gbc mjh\ _gv aZ]jyag hdby >H [he
|1Zeeh\ hif _q g \_kghc fZctbxgv \kifgpe gehkbgvx
Z\Imklthdly[jv < _kghc gZ[ex™"Z |ky gZbf _gvrZy \ZjbZ]
"Zgbb LF \gAHIZgpbh¥Y@aj aZ fbgbfZevgu_ \ _ebgbgu klZg”
hldehg _gby < wlhl i_jbh”™ ih kjzZ\g_gbx k ij_"r_klI\m)
gZb[hevrbo agZq _gbc “hklkh2 | Ejid .d-d, Zn, NibCo \
>H jbk9).lhdZazZzgh \hajzZzklzZzgb_ Hgh” kigighf kjZ\g_gbx
k abfgbf i _jbh~hf [he_ = &d#&#t\ jZ4Z2AZ k ihke_"mxsbf kg
" gb_f e _Ihfthk_gmdzewdhzZ | gz Ih qlh \'\_k _ggbc i_jb
ylgh bf_ | f_klh ZdIb\guc ijblhd k\_ " ]h aZ]jyag_gby
gZijZ\e_gby ijbghkbfuc Ghj\_"kdbf b GhjrdZikdbf | _q_g
k\yvazZzg JezZ\guf h[jZahf kh \a\_r _gguf \_s klI\hf GZb[he
gb_ furvydzZ \ >H gZijhlb\ gZ[ex"Z |Iky abfhc yg\Zjvz
r _ khk _gvx Kj g  khlCH\j>2ZHkklZgpbc jZaj _aZ fZdkbfZz
\_kghc = fd] ] Z fbgbfZevgh e_Ihfzhfid]glvkmtohc fZkku

FZdkbfZevguc mjh\ _gv kmffZjgh]h kh® _j"Zgby OHK \
abfgbc i_jbh” 2jbk <iheg_\_jmyhghh y\ey |ky j _amevIZlI]
hk gg c dhg\ _dpbb himkdZgby h[h]Zs gguo OHK ih\_jc
kl_ kh \a\_kvx \ ijb*hgguc kehc ih f_j hoezZ ~ gby <
\a\_kv \dexgZ_ Iky \ khklzZz\ gZbedZ b \ _jog _]h kehy >H
N j7Zgb_ OHK azZf _Igh kgb Z Iky ijbg_f gZb[hek agZ

Ah gl ] b I10O; k Ah gl ] kmohc fZkku

AZf Igh_mf_gvr_gb_\ _ebqgbg klZg”*Zjlgh]h hldehg_
N j7Zgby OHK \ >H \_kghc dhk\_ggh mdzZau\Z_| gZ Zdlk
e gby gZb[he__ ih"\b ghc qZklb OHK ba >H
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Jbk 2. Kj_*g__ kh~_j Zgb_ furvydZ b ly _euo f_IZeeh\ : \dexqZy
dz~fbc b jilmlv < \ “hgguo hleh _gbyo gZ jZzaj_a_ ©Dhevkdbc f_jb”rbZg? ih
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Jbk 2. Kji_~g__ kh”~_j°Zgb_ OHK \ “hgguo hleh™ _gbyo
gZ jZaj_a_ ©Dhevkdbc f_jb~bZg? ih k_ahgzf

Kh”n j7Zgb_ =0; >>L b 10; hk_gvx kgh\zZ \hajzklz |
nhg_ h[s_c kbImZpbb gZ[ex?Z _fhc \ ;Zj_gp_\hf fhj_ m
gby >H =0; >>L b 10; gZ klZgpbyo jZaj_aZ \uley”bl g
glh k\b”_ I _evkIVimf I glh hkgh\gh_ ihkimie_gb_ wlbo OH
br I k "jm]bo gzZij2@_gbzLiphlb\ kh”_j Zgb_ =0P= ihklh
kms_ kI\_ggh kgb zZ Iky \'' I _qg_gb_ ]h”Z h¢] ] kmabthcc "t
fZkku hk_gvx LZdbf h[jZahf fh gh ij_~iheh blv qglh j_
bfms_ klI\_ggh ihar*gxt\gkggabfu ijhbkoh”bl gh\h_ ihklm
e gb_ =0P=\ >H azZiz®*ghc qZklb ;Zj _gp_\Z fhjy Kj_ '
kmffu =OP= \ >H klZgpbc jZaj_aZ ©Dhevkdbc f_jb”b
2199g] ] kmohc fZkku b \ kjZ\g_gbb k >H \k_]hg]lZ]j_gp_\~2
hgh hlighkbl _evgh \ukhdh _

Kh[kI\_ggu_ "Zggu_ ©IBGJH?2 bf GhFkhDgpihybdZ
|:M gZ klZgpbyo jZaj_aZ ©Dhevkdbc f_jb*"bZg? h]jZgbq
hlkmlklI\mxl k\_~ gby aZ \_k _ggbc i_jbh” <f_ klI_k I _f ¢
xsboky j_amevlZIlh\ baf_j _gbc hif_g_gh dlrHRNYy@g Zgb_
\Zj_+fZjl_ agZgbl_evgh \ur_ gh] kmodqcffZ ZRim
kl_+k_gly[j_ gl ] kmmohc fZkkli[hbo kemqZyo \ZjbZ][
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ghklv kj_"~g_1h mjh\gy kh”_j Zgby I:M \ >H, Wwhiklk\iIhgqgh \
A evkl\m 1 h Ihf glh khw \ "Elgb~"dZo ih~\_j _gh highl
I evgh [ukIJuf baf g gbyf \dexqZy _]h m”~Ze _gb_ lhke
k\yaZgh Kk gZdhle_gb_f I:M hjl]Zgbafzfb [_glhkz ij_"~_
nzZ]Zfb \ j_amevlZIl_ wlhl hiZzkguc IhdkbdZgl \dexqgZ_|
p_ib “hgguo [bhp _ghah\ KZf nZdl agZgbl _evgh]h ihklm
\_joghklv \h?u \ K_\ _jghc :leZglbd_\ abfgb_f_kypu Jh”".
aZdhghf_jgufzdzald!l i _jbh”™ Zdlb\gh jZ[hlZx] | _ieh\u_ w
klzgpbb AZiz~ghc ?\jhiu \ |Ihf gbke_ k' b]Zxsb__m]hev
dzZf_ggh]h b [mjh]h m]Je_c¢c \ dZg_kI\_\Z g _crbo | _iehgh
l1Zzd"_ "~ey h[h]j_\Z qZklguo “hfh\eZ” _gbc ~h kbo ihj 0Zj.
kljzgZd =_jfZzgby NJ= lhevrZ b <3¢bdh[jblZgby >

GZbf _gvr__ kj_"g__ kh” _ j Zgb_LF b furvydZ Z IZc
g_gh gZ ijb[j_"ghc kl2.11, 512k GZ i_j\uc \ajldyRuley
"bl g_ kh\k_f eh]lbgddgit_¢gdth dhkimie_gb_ Zgljhih]_ggh]h
g_gby k kmrb k fZ1_jbdh\uf klhdhf ijbgylh kgblZlv hkgh\
aZljyag_gby fhjkdbo whlllghb kigldb <Zj _gp_\Z fhjy jZkiheh
ghlh \ azZziz”~ghc :jdlbd_ fh gh “hklZlhggh m\_j ggh kdZ
oh™ k [y g_ hijzVOuAZ78@> L _ogh] _ggh_aZ]jyag_gb_ ihl
Z)_gp_\h fhj_ k jZaebqguo gZijZ\e gi’Zbvgh&dhXgk ]h
liZgbqguc i_j _ghk dZd ZlfhlkimjkgbdblZdy _gbyfb LZdbf h
jZahf JezZ\guf bklhggbdhf aZ]jyag_gby >H yl\ey Iky i_]
iueb b \a\_r _ggh]lh \ijsbkm& kI\ _ggh k x gh]h b aziz?
gZijZ\e [@P3; 124, 125, 126, 127].

Dzd \brgh B2.jbbk 2. gZb[hevr__ kj_"g__ kh”™_j Zgh
hif g gl ki , OHK \ >lgZk _\ jguo klZgpby&ljZa] aZ -

A~ kv dzZ _|ky hg_\b~guf \ebygb_ijbghkZ LF b =OF
\ I\vx GhjrdzZikdh]h I_qg_gby \ khklzZz\_ hk_~Zxs_c¢c gZ >H
ghc \a\_kb

Ki_"b f_1Zeeh\ gzZbf_gvrbf \ZjbZpbyf ijb ijh*\b" _gbb
k x]1Z gZ k_\_jih™\_j _gh kj_~g__ kh~_j°Zgb_\ >H dh[Z
gbl _evgZy baf_gqgb\hklv [ueZ o0Zjzdl_jgZ ~ey kh”™ _j Zgl
kf jbk2. Z lzd"_ dz~fby b jlmlb Kh”_j°Zgb_ wlbo w
jZklZeh hl A h jZa ijb ijh"\b" _ gbb hl ki "h okl o+
Cr, Zn bAs \ [hevrbo dhebqg_kI\Zo kh”_j Zlky \ kmogbo Zwjt
I_i_e "~ufdZz gZ[ex"Z _fuo gZ” :jdibdhc Hkgmweghc bkll
f_ glh\ Vk_c \b~Abfhklb Zgljhi#8]._gguc >
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Jbk 2. Kj_"~g__ kh~_j Zgb_ f_IZeeh\ \ *hgguo hleh _gbyo klZgpbc
jZaj_azZz ©Dhevkdbc f_jbrbKYhmiib4h\ZggZy ]Jbklh]jzffz k mdZazgb_f ebgbc
l[j_g”h\ ihebghf Kkl_i_gbh]bklh]jzffZ k gZdhie_gb_f
ih "Zgguf 2042 + 11
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Jbk 2. Ki_~g_ _ kh™_j"Zgb_ OHK \ “hgguo hleh® _gbyo klZgpbc jZaj_aZz
©Dhevkdbc f_jb~rbzZgR]jmiibjh\ZggZy ]bklh]jzffz k mdZazgb_f ebgbc Ij_g”~h\
ihebghf kl_i_jgbt]bklh]jzffZ k gZdhie_gilh_fZgguf 2042+ 1]
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Kmffzjgh_ kh”~_j Zgb_ oehj~Zgh\ \ >H jZaj_aZ hqg_g\
[bevgh_ dZd b gZ \k_ hklZevghc Zd\Zie\@b bB;fZjxgp Ry fr
\ gZr_f jZkihjy _gbb ~"Zggu_ ho&hMZ4ghdblb>H g _fgh]lhqgb!
e _ggu < b ] oehj*Zgu \ >H jZaj_aZ g_ h[gZ]m
"Zgb_ [ueh gb”_ ij_ "~ eZ h[gZjm | gbmewlZdogt &
gby ihemqg_ggu ]\ bxevxZ\Imkl] b yg\Zjy_~klZ\e_gu
gZ jbk.13.

Jbk 2. Kh~ _j°Zgb_oehj*Zgh\ \ *hgguo hleh™ _gbyo klZgpbc
jZaj_aZ ©Dhevkdbc f_jb~bZg?

DzZd ke_""m_| ba jWiZdéalke[h | _g~ _gpbb \ mjh\g_ kh"_j°
oehjrZgh\ \ >H jZaebgguo klZgpbc jZaj_aZ g_ ijhkfZljb\
N e gb_\>H jZaj_azZz bf__|I ih\k_c \b*"bfhklb kemqgZcg
g__ kh”™_j°Zgb_ oehj2rZgh\ e_Ihf ] khklzZ\bdht gl |

g] ] kmohc fZkku

< hlebgb_ hl kmffZjgh]l]h kh” _ j Zgby oehj*Zgh\ "e
kmffu I:M \ >H jZaj_aZ ijhkfZljb\Z Iky h[sbc Ij_g” ih\ur_
aZljyag_gby k x]Z gZ k_\_j R khkel\ _TiAdWdhevr__ kh”™_j
"Zgb_ I:M \ hkz"dZo gZ[ex"Z_lky gZ Kkl gl 1] a.
g_dhlhjh_ kgb  _gb_ qglh g_ hif_qZ_Ilky \ hlghr_gbb jZk
OHK
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Jbk 214. Kj_~g__ kh”~_j Zgb_ 1:M \ *hgguo hleh _gbyo klZgpbc
jZaj_azZ ©Dhevkdbc f_jb"bZg? k mdZazZzgb_f ebgbb Ij_g”Z ihebghf KI_i_
H[t_~bg_ggu_ ~Zggu_ aZz 11

Ebgby |Ij_g*"Z ~ey I:M [he__ gZihfbgZ_ | ijb\_* _ggu_
]Jez\guf h[jZabhidn kf jblk2. glh khl]eZkm _|ky k ba\_klgu
gb f qlh \k_ mdZaZggu_we f glu b kh_~bg _gby y\eyx
[Zevgh]h |jZgk]jZgbggh]h i_j ghkZ aZ]jyag_gby < ih”l

ijb\_klb k\_~ _gby h Ihf-aqliZzAgh]jdh qzZklb ;Zj_gp_\Z fhjy Z
ebb kh” _j Zgby m]e_\h* hjh~h\ \ >H \dexqZy I:M k\yaZz
ghc khklZ\eyxs ¢ h[mkeh\e _gghc \ebygb f ZleZglbqg_kc
klhdZ Zwjhahevgh]h ihlhdzZ b jh&dhf km~hoh”klI\Z >

Kh” j°Zgb_I:M \ >H ;Zj _gp\ \@bibgZtqgj _a\ugZcgh \
jbZ[ _evgZy Kh]leZkgh mihfygmlg7]\uer_IRZggub 11
kh~ j"Zgb_I:M \ >H \Zjvbjh\Zelg]lh] krhlohc fZkku >ey Kkj
g _gby ihemg _ggu_ gZfb agZq _gby hlebqgZxlky f_g__ q._
\hafh ghhihegbl_evgh ih?I\_j°~Z | nhjfbjh\Zgb_ mjh\gy
jZaj_aZ \ j_amevlZl_wdah]_ggh]h \ebygby >ey [hevrbg
p_\Z fhjy \_kvfzZ \ukhdh_ kmffzZjgh_ kh”~_j Zgb_ I:M \ >
wg”™h]_ggufb ijhp_kkzZfb Z bf_ggh ihklmie_gb_f m]e_\h
e_Zsbo ]hjbahglh\ k nexb”gufb J]Zahl4|fb ihlhdzfb >

Ozjzdl_jghCodlhh\ur_gguo dhebq_kI\Zo j_]meyjgh g.
_Iky \' >H ihqglb gZ \kyZklZggb©Dhevkdbc f_jb"bZg?
K glh Jueh hif_q_gh gzZfb jzZ7_  aGEfkbM\Zgghf ba ba
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"Zggh]lh \ ©IBISfIH® F Dgbih\bqZ ©:leZkZ aZ]jyag_gby
eh’ _gbc ;Zj_gp_\zZ6fdjyéhihrh \brgh qglh \ukhdBo kh~_j°
nbhe_Ih\u_ jhf[u \ hlebgb_ hl *jm]bo LF fh  _| gZ[ex"Z
kdb gZ \k_o klZgpbyo jZaj_aZ ©Dhevkdbc f_jb”bZg?2 Ijl
g _gby kh™ jCdgByklZgpbyo jZaj _aZ hlghkbl _evgh gbadb
| evkl\rh_ Vukhdhc ih"\b ghklb aZ]jyag_gby dh[ZevIhf d
ithkimie_gby \ wdhkbkl _fm ih \k_c \b~ bfhklb ©mk\Zb\Z_
gZykv \ h[f _g \_s_kI\ *hggoo "b\hl

Jbk 2. JZkij_~ e _gb_fZdkbfZevguo mjh\g_c¢ aZ]jyag_gby “hgguo hleh ™ g
7 Zj_gp_\Z fhjy ly  _eufb f_IZeeZf[¥6]ih

Ba\ _klghCayhey |ky wkk _gpbZevguf we f _glhf b zZdl
kiI\h\Zg \ [bhobfbg_kdbo ijhp_kkZo "bXddbhlp]igHdaZh\b+
gZam dhklgmx b dbr_ggmx nhknzZlZam bgZdlb\bjm_|I m
gy lky ijb kbgl_a_ fur_qguo [_edh\ b *j WnGbAjbklu bkif
gh\ghf \ \b”"_ dh[ZeZfbgZ gZijbf_j \ k39l Hdkx*dhbkdegbgZ
"m_1| qlh [hevrZy gZklv ihkImib\Co]fth\_fZ[ukbphgjZkoh
A"h\Zlvky \ j _amevlZl_"bag_~ _yl evghklb "hgguo ]Jb"jh]

ljbgbfZy \h \gbfzZgb_Ihl nzZdl qglh kjCbd >HkhZaj Zgt
j_aZ g_\_ebdh gZ[ex"zZ_fimxghogxyyadhv k h”~ghc klhjhg
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ijbghkhf k\_" ¢ ©ihjpbb?2 wlh]h f_IZeezZ GhjrdzZikdbf I _
juf _1h h[hjhlhf \ fhjkdhf [bhp_gha_~_k\[jfry]tkens< Kh\m _|
\hafh ghklv \lThjbggh]h ihGdinkg_ fMmyh[blZgby \ j_amevlZI
fbjZzgby b jZzaeh _gby ]b”jh[bhglh\

F_"v ihglb \k_]7Z khimlkI\m_1 dh[ZevIm \ f_klhjh "_
jhl LZdbf h[jZzahf ihkKkonidghgbdmx kj_~m \h fgh]bo kem
[mM~ | khijh\h " ~2ZIlvky ihkCmid hdbnZdl qlh baeh  _ggu_ \i
"e@Qoijhp_kku g_ ijhbkoh?yl k 1Zdbf wkk_gphbdZz&€uguf we _
k\b” I _evkli\m_| h Ihf qlh Nh&ZmdZgmAkyqZklv ;Zj _gp_\Z |
Cu Zdlb\gh jZkoh”m _|ky nblhieXdhélsghth”?s  HklIZ\rZyky
gZklu\XKkhklzZz\_\a\_kb \dexqZy hlfbjZxsb_ hj]Zgbafu nb
ijh "\b]JzZzykv gz, bHklhdk\hckl\h Zddmfmebjh\Zlvky gZ kde
ljZevghc \iZbbgmkbghc [Zgdb \ ahgZo djm]h\hjhlh\ hJ[jZ
fZgkdbf | _q_gb_f Rf15)jk 2.16).

LZdZykbImZpby hif_qgq PhbX bHe®Z kIl £ b 1~ kj_~
kh~ j"Zgb_ wlh]h f _|ZeeZ \ i_jbh” gZ[ex™ _gbc ihqglb g
ki ~g _]h o0zZjzZdl_jgh]lh ~ey >H \k_]h ;Zj _gp_\Z fhjy i_]
kljbjmxlky \ukhdb_agZq _gby ij_ \urZxsb_ mjh\_gv nhg
|IZeem Hd] ] kmohc Td®@kuH®2gZdh ey g_wkk_gpbZevgh]h
dZdbf y\eyblkytykg _gb_ wlh]h y\e _gby iRéhgghh~h[hjhli
oh"bl < ~Zgghf kemqgzZ_ fh gh ij_"~iheh blv kms_klI\h\Zg
\ur_ggh]h aZ]jyag_gby k\bgphf gZ fhjkdhf *g_ Re_cnu
\ZIvky \ ijhp_kk_ \uizZz™ _gbyPlkhbepdalgdhc iueb ijbjh~guc
ithgl\ \medZgbqg_kdhc iueb b *jm]bo Zwjhahe9&@gZZih\ _j
aZl _fihke_ i_j _ghkZ gZ "Zevg__ jZkklhygb_himkdZlvk

ljb i _j _ghk_ | _gq_gbyfb re _cnu aZ]jyag _gby fhlml hld
©hfu\l\Zz_fuo? bfb kdez”dZo j_ev_nZghgZb kdethddo dzZd
[ueh ithdZaZgh gZfb jZg__ \ Ihf gbRe kfb jg&k2ij®f | _
5.2.16)[71,76@ LZdb_ kbevgh aZ]jyag _ggu_ >H bf_ x| fhaZzZt
jZkij_~ e _gby azZgbfZy h[uggh g _[hevrb_  mqgZkldb ~¢
Ijh[Z >H fh[ulvhlh[jZgZ bf_ggh ba I[Zdh]h ehdZevgh]h m
r_ggh]h aZ]jyag_gby

GZleynrgZy ko _fZ ljZgkihjlbjh\db aZ]jyag_gby \ :jdlb
Pb k mqzklb_f ZIfhkn_jghlh i_j ghkzZ fhjkdbo |_g_gbc
ev™h\ ij_"~klZ\e_gZ gZ jbk Bahlhiguc khklzZ\ aZ]jy
k1 _fiRb f°%Pb2°"Pb ij_~ihezZ]Z | jZzkiheh  _gb_ bklhggbdtr
g _gby \ AZiz*ghc ?\jhi_ D =h[_ce J FZd>hgZev”™ b >
itheh beb Pylfth” _| ihiz~Zlv \ fhjkdb_ \h”u q_j_a j_db b Z
dZd jZz"bhgmid€L™4 k[jhr _ggu_ \jhi_ckdbfb azZ\h~Zfb
j_jZ[hld_ hljz[hlZ\r _1h y~ jgh]h lhieb\Zz > @
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Jbk 2. JZkij_~_e_gb_ klzg~Zjlguo hldehg_gbc 6WG 'HY kmffu kh”_j Zgb
b OHK < \ >H ;Zj_gp_\Z fhjy iQyfijguebgbb gz dzZjlZzo khhI\_IlklI\mxI| jZaj_am
©Dhevkdbc f_jb~"bZg? |lhgdb _bebpdlh tagZgdzZfb ihdZazZgu klZgpbb k kh”_j Z
gb_f LF \ur_ nhgh\uo mjh\BbojzZzfb h[hagZgq_gux 'gZy qZklv P_gljZevghc
\iZz"bgu2 £+ _aZizZ”guc kdeghyg__ k_\ _-\thklhgguc khdg4 +> fb~h\kdbc ~_eh]|
5+Nbgfzjd_gkdzZy [BgtlZmkbgZy [ZgdF3]ik "hiheg_gbyfb
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Jbk 2. Ko_fz ljzgkihjlbjh\db kh_~bg_gbc k\bgpZ \ :jdibd_ hl hkgh\guo
bklhggbdh\ aZ]jyag_gby \uyle_ggZy k bkihevah\zZgb _ f kf_kb klZ[bevguo bat
k\bgpzZ \ *hgguo hkz~*dZo gZoh”~ysboky dzd \ AZiZz*ghc ?\jhi_ 3E 3E

Izd b \ ?\jZabb 3E 3E [142] knbaf_g_gbyfb

KgblzxX3@ &bm~rZey |ky hkzZ ~Z |ky ba \h™ hd_Zdg
bo i j f s gby gZ k_\ j ~h =j _geZg”"kdh]h b ;Zj gp_\-
\"hev ]jZgbpu ?\jZabckdh]h [Zkk_cgZ dhlhjh_ k~_j b\Z
<hklhgBhbp[_j] _gkdh]h I[188@by h[s_f \b™_ij "klZ\e_ g¢
ko fz fh™ | jZz[hlZIv b \ hlghr_gbb g_dhhNi,&r*¢o)]bo LF

Bahlhiguc kR&kY2AW~Zo iMezfZz k\b”™ | _evki\m_1| h Ihf
agZqbl_evgh_diPelbg_RY)hiu i_j ghkblky g_j a K_\_jguc
\bluc hd_Zg KEH b ihiz*zZ |\ =j _gezZzg”"kdh_ fhj_ ih hlg
dhfm imlb k \_[\vx-RidbigZ[*gh gkdh]h I _gq_gby aZ g _[hevrl
f "mlhd \j_f gb a ]h*"Z < j amevlZl_ \ =j geZg”kdh
jm" g kZfuc \ukhdbc \ KEH k_~bf_ gPbgkZhfjigkdhhlhgh =+
382f] £\ 1h”r kf jBR7)[142] D k\_~ gbx jzZkkgblZgguc \ p
ey ;Zj_gp_\Z fhPpbalZdfhkn ju gZ fhjkdmx ih\_joghklv |

ey | t\ 1h11k

GZb[he_ _ agZqdhd jedviggha baf_ gy Iky kmffZjgh_ kh*
=OP= gzZbf I@; kf jbk Kh” j"Zgb_ =0rBbihvbjm |
dbo ij_~ eZo hl Ah g] ] kmotbc fKkkWU gEklklggh
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J adh_ m\ _ebq_gb_ kh” _j Zgby =0P= \ gZijZ\e _gbb g:
kl ozZjzdl gk p_gljZevghc qgZklb ;Zj _gp_\Z fhjy L _f ¢
lhqgbdb ihyle_gby ih\dhedpgh]JHOP = \ wihf jZchg_ qg_Ildh
ijhke_ "b\zZxlky JZg__ gZfb [ueZ \u”~hbbmlZqlt ik b ghk

=OP=\ >H > fbrh\kdh]h "~_eh[Z Kkl fh™ | ijhbkoh?”
f s gbb aZ]jyag_gghc \a\_kb ijb*hggufb | _qgq_gbyfb ba F
"bgu | _ \ gZijZ\e_gbb k \hKA@dzZBgX &kghl”™ plh h[eZklv

iIjhkljZg_gby ijb*hgguo [Zj_gp_\hfhjkdbo \h”* aZo\Zlu\
gZklv jZaj_aZ ©Dhevkdbatzt \brghgha2.]18® K2, 1640 <

j_amevlzZIl_ aZ]jyag_gb_fh | i_j f sZlvky ba P_gljZevq
fbrh\kdbc *~ _eh[ ijb*hggufb | _q _gbyfb m\e _dZxsbfb \_j
gZbehd ©Ofhjkdhc kg_]2 1Zd gZau\Z_fuf 448 hb guf

Jbk 2. Ko_fZ hkgh\guo I_q_gbc \ ;Zj_gp_\hf fhj_ DjzZkgufb klj_edzZfb
h[hagZq_gu | _ieu_ | _q_gby kbhgedhdibgu Kbg ¢ imgdlbjghc ebgb_c ihdZazZgu
oheh”gu_ ijbrhggu_ 1 _qg_gby @ _elZy ebgby khhlI\_Ikl\m_|I

jZaj_am ©Dhevkdbc f_jihgd2y* ~hiheg_gbh_f

GZb[he__ kihkh[gu d i_j_ghkm Ihgdha_jgbklu_ hkz"
be \ ijbrhgghf keh_ \h”u k ihke_"mxsbf hleh  _gb_f Ih~"|
\ >H k_\ _jguo klZgpbc jZaj_aZ ©Dhevkdbc f_jb*"bZg?2 fh]
furvyd 0OZjzdl _j aZ]jyag_gby >H \ jZchg_ k_\ _jguo klz
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\_ jhylgh h[mkeh\e _gguo mihfygmluf i_j ghkhf fh
jbkb.2.16.

5 <u\h”u

Dhgp_gljZ&phdn, Ni, Cu, Mn, PlbCd \ \hZd_q_gbc i_j _k_dZ
xsbo jZaj_a ©Dhevkdbc \f\hiktbgghf gZijZ\@ZgbBklmx
Ij_\urZeb nhgh\u_ mjh\gb jZkkgblZggydlbeykdhihz”gl
r evnZ ?\jZabb qlh ih?I\_j°~Z | ij_~iheh  _gb_ h \hafh"
bfb f 1Zeeh\ hl bklhgqgbdh\ aZ]jyag _gby jZkiheh _gguc
jhi,gZ r_evn ;Zj_gp_\Z fhjy Kj_"gyilho K \qltZpdhy
jZaj_a_ij_ \udéBpdh\u_ agZq_gby ey hd_Zgbqgq_kdbo \h~"
himkeh\aZgZhkh[_gghklyfb j ]bhgZevgh]h ] _hobfbq_kdr
| ogh] _gguf \ha” ek&M3@ f «f kl_k | _f dhgfn Nil&pby
Mn, Cr, As, Co, Pb& GHg \ \hA_ gZ jZaj_a_ gZ ijhly  _gbb \k_]h
bkke_ _"h\Zgbohuezbo |3BM@ < _"bgbgguo kemqgZyo hlf
ebrv ij_\ur_gb_; {>DhFe.

< khklz\_ :M \ \h~r_ gZ jZaj_a_ ©Dhevkdbc f_jb~bZ
gbadhfhe _dmeyjgu_ ]Jhfheh]b qlh oZjzZdl_jgh “ewy Z\lhol
_fuo \ fhgZedZgh\ Dhgp_MjZptby \ i _jbh” bkke ~h\Zghb
ij_\urZel2D o*ey g_nl_ijh*mdlh\

< ™M[:M \ \hr_ ~hfbgbjh\Zeb gZnlZebg b _]Jh f_Ibeb]j
bal\h*gu_ FZdkbfZevgZy kmffZjgZy dhgp_gljZpby dZgp_
klZ\beZg] .&Kj_"gyy dhgp_gljZpbb ™MI:M \ \hA_ gZ jZaj_a_
f jb"bZg?2 ij \urZeZ ]Jeh[Zevguc nhgh\glcadg§lh\ gv A

Khr j°Zgb_ ™=0P= =0; ™>>L b ™|O; \ \h*_ gZ j
| evgh gb”_ ju[hohaycklI\9D@ud hg >gljZpbb oehj*Zgh\ \
g_ ij_\urZeb ij_~_ eZ h[gZjm _gby ijbf_gy_fh]h f_1Ih
(<0,05g] e GZb[he__ \ukhdb_ mjh\gb aZ]jyag _gby \h”u g
]Zgbg_kdbfb kh_~bg _gbyfb ™=0P= =0; b ™M|IO; gZ[ex
\_k _ggbc i_jbh~

Kh” j"Zgb_aZ]jyagyxsbo \_ s kI\'\ >H gZ jZaj_a_©
"bzZg? hlebgZ |ky agZgbl _evghc \ZjbZ[_evghklvx dhlh
jZkiheh  _gby klZzgpbc 1Zd b hl k_ahgzZ hl[hjZ ijh[ < h
\_ gv aZl]jyag_gby >H m\_ebqb\Z _ Iky ijb ijh*\b" _gbb k
GZb[hevrbc mjh\_gv kh”_j Zgby LF \ >H ;Zj_gp_\Z fhjy
dZd ijZ\beh \_kghc \ fZ_z*bxg_ Z\fygw¥YdZ+rbZOQHK =+

GZb[he_  aZ]jyag gu >HkbZggbg¥ZgpuwoZ ©Dhevkdbc f_
jbr"bzg? glh fh™ | [ulv k\lyaZgh k i_j _ghkhf aZzZ]jy
\a\_r _ggh]h \_s klI\Z dz@hyraZik®dh | _q_gb_ 1Zd b k \
ba P_gljZevgh]h ~_eh[Z Djhf_ Ih]lh ijbgylh kqgblzZlv ql
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khj[pbb LF b furvydZ ~“hggufb hkz~dzfb gZ jZaj_a_ Ol
"bzg? azZ\bkbl hl ]JjZzgmehf_Ijbg_kdh]h khklzZz\Z ihke_"gl
"Zgby \ gbo hjl]Zgbg_kdhph48.]e jhrZ >

lhkimie_gb_ I:M \ [Z]j_gp_\hfhjkdbc j_]bhg k\yaZgh
gb _f jy*Z IZdbo LF dZd ojhf pbgd b gbd_ev

HIf _q_gh ih\lhjyxs_ _ky g _i_KbeMoh kah\ _ebqg_gb_ K
N j7Zgby dh[ZevlZ \ >H ijZzdlbgq_kdb \k_o klZgpbc jZaj_:
[ukljuf _]h kgb  _gb_f Kgb _gb_ kh”_j Zgby dh[ZevIZ \
aulZlv k _1h ZdIb\guf bkiheMathdBEgdg fkdbo ijhp_kkZo \
"bag_"_yl _evghklb [_glhkguo hj]J]Zgbafh\

Kh” j"Zgb_ oehy*Zighj\Zaj _aZ y\ey |ky hqg_gV gbadb
kemgZcguc o0ZjZdl_j k\yaZgguc k wibah”bq_kdbf 1ih
]jmiiu ijbhjbl _Iguo iheexlZgh\ \ aZiZ*"gmx :jdlbdm
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A:DEXQ?GB?

< jZ[hl_ \uiheb[lgis_gb_ kbkl_fZlbaZpby b ZgZeba
hit_fZ ]b”"jhobfbg_kdbo ]b”jh[bheh]bg_kdbo bf@&dhlhdkt
| jbZeh\ gZdhie _gguo \ [Za_"Zgguo IBGJH ih jZaj_am
"bZg? aZ \k_ \J_fy ]Jh \uiheg _gby

JZkkfhljkgéahggZy b f_"]h~h\Zy baf_ggb\hklv gZb[he
gZklh hij_~ ey\bbrghkgbfbq_ kdbo iZjzf Ijh\ jZklI\hj_ggh]l
dbkehjh”"Z b nhk96Zih2020] Ij_~klZ\guhkh[_gghklb b f oZ
gbafu nhjfbjh\Bgllhy*h\hom2Zuyle gbkgh\gu_ i _jbh”u k ih
\ur_gguf b ihgb" _gguf hlghkbl _evgh kj_~g_fdkh}heg Ig _]h
"Zgb _dbkehjh~Z b fbg_jZevghZhladhknijiZ _q_gZ \Z gZy jh
| fi_jZImju \h~u \ bo fgh]lhe_ Igbx kla¥] d ghvwae i_jbh~"
ithl_ie_qgdlygp_gljZpbb jZkl\hj_ggh]h \ \hfAhkdihkedaZh”"Z b
f Ilghhgbabebkyz\g_ gkbdheh”~gufb JhViEflbc iheh\bgu ijh
reh]lh \ _dz

Bkke_"h\Zgh khklhygb_ khh[s_klI\ ahhiezgdlhgzZ \ |

11 JZkkfhlj_g IZdkhghfbg_kdbc khklZ\ ahhieZgdlhg
eba ijhkljZzgkl\_gghc k_ahgghc b f_"]1]h~h\hc baf_gqgb\hlk
klb b [bhfZkku 1Ijb "hklZlhqgh klZ[bevghf |[Zdkhghfbq _ k
leZgdlhgZ _]h h[sZy qbke_gghklv b [bhfZkkZ bkiulu\Ze
f "]Th~h\u_ dhe. [Bgbwlhf \ kh\j f gguc | _ieuc i_jbh~"
2017]] wlb ihdzZazZl _eb \ p_ehf [ueb \ur_ Z [he__ bgl_gd
C. finmarchicust hkgh\gh]h [bhfZkkhh[]jZamxs hkh[\oIAE\ Ze h
m\ _ebq _gbx hl fZy d bxex h[s_c¢ [bhfZkku ahhieZgdlhgZ
jZaj_aZ \ \h*"Zo P _gljzevghc \_I\b GhjrdZikdh]h I _qg_gb

IlhdZgZ*bgZfbldizklhydgBgjhahh[_¢g1830Z J\uy\
e _gtgh]lhe Idlaf g gbyglhkguo khh[s |KbKlogh fblgec kd
khklz\ [bhizZzk&lZIghilk e gbc Hpbghgu [h]ZbkZ\d
ghh[jzaZdjhahh[_glhkZz wdh2td]bqg kkd&hhydgd\ZIhjlkb
ithfhsvxhjkdih[bhlbq_ kdhgh dkZ bkihevemZXg_ kH\_ [bh
bgrbdZlhjh\ fZdjh[_glhkgu. AZjN&kgbmklhjbx bkkegZh\Zgbc
jZaj_d&lf _q _gagZgbl _evgu_ baf_g gby khh[s_klI\ fZdjha
Ijhy\b\rb_ky \ i_j\mx hqg_j_~v \ kf_g_ ~hfbgbjmxsbo \b"
klZImk wdhkbkl fu ozZjzZdl _jbam_|ky dZd \ukhdbc b ohjl
beb e_]Jdhc kl_i_gvx gZjmr_gby khh[s_kI\

<uihegZgZeba mjh\g_c kh”_j Zgby \ ih\_joghklguo
\h~"Zo Z 1Zzd _ \ "hgguo hleh”  _gbyo hkgh\guo ]jmii az
s _kI\ ly _euo f_IZeeh\ )H &X &G,MhHgs@QUrKydZ&R 3
(As), g _iheyjguo ZebnZlbg_kdbo m]Je \h~hjh~h\ ihebpbde
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Ibg_kdbo m]Je_\h~hjh*h\ oehjhj]Zgbqgihkeddoe hjkibbplgbh\ L
eh\ \Zagk ahgid hkghXgguw@0l2+ lkgZklhys  \j_ fy
Zj_gp_\h fhj_ khohZpplwl@b[he_ _ qghKCchdgAjhi_ckdhc
;jdibdb

ljbgbfZy \h \gbfZgb_ kh\j_f_ggu_ baf_g_gblp debfzZ
bo hg_\b*gh_\ebygb_ gZ wdhkbkl_fm ;Zj _gphthdhjy dj
“ZIlv j_Imeyjgu_ bkke_ ~h\Zgby gZ\wdhi\mfgjlzdhd eaghfihem
gb\rf rbjhdh_ ijbagZgb_ hl_g_kI\ _ggh]l]h b azZjm[_"gh]h ¢
s _kINX p_epnd ki_qg_lgblke ~h\Zl e c UHKhZggfm b dZ
g_klI\m fzl_jB2ghfhklh\_jguo \u\h~h\ dzZd thhkihklEdglp b
h \ebyggoog ~ mkeh\bc hdjm ' Zxs_c¢ kj_~u b Zgljhih]_ggt

lj_~"klZ\e _ggu_ \ “"Zgghc fhgh]jZnbb j _ameviZlu Jb”"]
]b~rjh[bheh]bqgq_kdbo b wdhlhdkbdheh]bg_kdbo bkke_ ~h\
gZ jZaj_a_ ©Dhevkdb,cfh]md”pidpe atbu”ey rbjhHdh
dimJKd_pbZebklh\ \ h[eZklb hd_Zgh]jZnbb fhjkdhc [bheh
kf "guo k gbfb gZmd
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1949 0 0O 40 O 0 0 0 0 0 0 0 0 40

1950 0 0 66 7 0 0 0 0 0 0 0 0 73

1951 0 0 0 52 0 0 0 0 0 0 0 0 52

1952 0 0 0 0 0 0 0 0 0 0 0 0 0

1953 0 0 0 0 0 0 0 0 0 0 0 0 0

1954 0 0 0 0 0 17 © 0 0 0 0 0 17

1955 0 0 0 8 0 6 0 0 0 8 0 0 22

1956 0 0 0 0 0 0 0 0 0 7 0 0 7

1957 0 6 0 18 © 0 0O 11 0 0 0 0 35

1958 0 0 0 0 36 O 0 0 0 0 0 0 36

1959 35 O 0O 61 5 0 68 20 0 47 O 0 287
1960 O 0 0 60 O 0 0 0 49 0 0 41 150
1961 0O 0 0 0 0 0 0 0 0 0 98 0 98

1962 0 8 0 77 32 9 73 73 108 O 0 0 542
1963 0 0 0 0 46 O 0 0 0 0 26 18 90

1964 0 0 0 0 0 0 0 0 0 0 0 176 176
1965 0 0 0 0 32 0 0 0 0 0 0 0 32

1966 0 0 0 0 0 0 0 0 0 0 0 0 0

1967 0O 0 0 0 0 0 58 O 0 0 0 0 58

1968 0 0 0 0 0 0 0 0 0 0 0 0 0

1969 0 0 0 0O 40 6 39 O 0 0 0 0 85

1970 58 O 0 0O 50 0 50 O 0 0 0 46 204
1971 21 O 0 0O 58 0 54 0 0 0 0 67 200
1972 46 O 0 0 0 0O 46 27 0 17 115 32 283

164
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— A F_kyp

=h Ll fm v [ v [ve v v [ ax [ X [ XX AZ ]
1973 0 O 8 O 5 0 58 0 0 0 149 53 398
1974 77 0 107 68 98 0 55 O 0 0 0 69 474
1975 70 40 64 58 58 161 52 O 0 0 0 56 559
1976 0 223 55 O 4 6 0O 9 O 0 0O 80 458
1977 0 0O 69 22 44 0 0 0 0 0 0 90 225
1978 0 157 135 O 0 0 0 0 0O 8L 0 22 395
1979 99 80 70 O 0 0O 103 101 182 98 68 52 853
1980 O 0 0O 100 99 O 0O 57 0 0O 70 41 367
1981 101 O 102 O 68 O 9 143 22 0 170 71 773
1982 0 107 105 O 0 0 0O 27 75 44 72 118 548
1983 67 88 O 0 0 0 0 O 168 0 113 0 436
1984 0 0O 9 77 O 0 0 0 0 0O 70 0 237
1985 0 100 O 0 61 O 0 122 0 0 0 0 283
1986 0 100 47 33 8 49 102 O 0 0 0 101 518
1987 23 90 O 0O 230 46 104 101 O 0 0 68 662
1988 0 0 0 0 79 O0 0O 105 O 0 0 0 184
1989 0 70 O O 46 8 90 0 27 32 70 0 423
1990 0 99 32 0 104 O 102 O 0 0 0 0 337
1991 101 100 O 0O 80 63 38 0 0O 74 28 0 484
1992 102 O 0 0O 100 0O 98 O 0O 71 69 140 580
1993 99 102 O 0O 41 68 41 O 0O 30 102 91 574
1994 98 101 O 0 0 0 0 0 0O 101 0 103 403
1995 58 0 70 70 O 51 O 0 0 0 0 101 350
1996 46 88 10 O 103 O 71 O 0 0 0 0 318
1997 0 0 0 0 104 O 0 0 0 0 0 0 104
1998 0 0 0 0O 70 71 116 98 0 148 0 105 608
1999 105 O 0O 105 71 0 72 0 8 8 70 129 644
2000 0 103 102 O 0 0 101 105 O 93 105 103 712
2001 O 0 0 0O 104 102 105 105 O 210 93 0 719
2002 O 0 0 O 72 39 0 105 0O 105 0 107 428
2003 O 0 0 0 0 0 0O 145 29 0 157 105 436
2004 0O 72 105 44 61 0 55 101 76 134 117 105 870
2006 0 97 0 104 84 O 0O 103 0O 198 104 105 795
2006 O 0 0 0 0 0 0O 105 0 105 O 0 210
2007 O 0 0 0 0 0 0 0 0 0 0 0 0

2008 0 173 104 105 81 O 0 0O 53 105 53 0 674
2009 O 8 104 106 11 105 O 0 0 0 114 42 490
2010 O 0O 105 O 116 105 O 105 O 0 113 53 597
2011 0 112 104 105 10 105 O 0 0 0 105 115 656
2012 0 91 95 104 O 105 O 0 0 0 105 72 572
2013 O 0 0 0 0 0 0 0 0 104 105 33 242
2014 29 105 O 105 63 105 O 0 0 0 177 0 584
2015 0 94 O 0 105 166 O 0 0O 94 0 105 564
2016 0 114 O 0 166 O 0 0 0 0 29 0 309
2017 O 0 0 0O 10 123 O 0 0 0O 133 0 266
2018 0 111 105 O 0 0 0 0 0 0 0 0 216
2019 O 0 0 0 0 0 0 0 0 0 0 0 0

2020 O 0 0 0 0 0 128 93 0 0 0 0 221

1422 2868 2107 1838 3171 2027 2361 2218 1146 2028 2923 2970 27079
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LZ[ebpBZ

Kji_~g_fghlhe_ld&h”_j Zgb_ dbkehph 512020 ]]
gZ k140 jZaj_azZ ©Dhevkdbc f_jb*bzZg?2 fe e

Ghf_p dhh|KIZg"Z F_kyp
klZgpbbl ]lhpa o Jm v v Iive]ve v IX ] X [ X ]xiu
1 0 7,14 7,32 7,47 7,76 828 7,67 7,20 6,63 6,69 6,63 6,75 6,91

r 10 7,19 7,29 748 7,78 830 7,80 7,27 6,67 6,66 6,61 6,72 691
n 20 7,19 7,29 7,46 7,73 8,19 7,79 7,42 6,69 6,59 6,62 6,73 6,92
30 7,13 7,29 7,44 7,68 8,04 7,73 7,22 6,67 6,64 659 6,74 6,90
50 7,13 7,29 743 763 7,71 755 7,20 6,70 6,61 6,58 6,71 6,91
75 722 730 7,46 757 752 7,33 7,11 6,75 6,59 6,50 6,69 6,91
100 7,18 7,29 7,43 754 750 7,32 7,14 6,76 6,65 6,50 6,65 6,89
150 7,18 7,27 7,43 750 7,43 7,25 7,08 6,79 6,72 6,50 6,52 6,83
200 711 7,26 7,42 7,48 7,39 7,26 7,13 6,82 6,75 6,59 6,52 6,68
250 703 7,17 7,34 739 7,25 7,19 7,10 6,85 6,79 6,63 6,39 6,46
261 693 7,23 7,41 744 738 724 709 6,76 6,87 6,62 647 6,55

k
\

~n ~n

2 0 715 7,22 7,34 7,45 8,10 7,84 7,11 6,64 6,68 6,60 6,71 691
10 7,13 7,22 7,35 7,48 8,03 7,81 7,19 6,66 6,68 6,61 6,73 6,90
20 7,17 7,20 7,34 7,45 793 7,84 7,39 6,70 6,70 6,58 6,73 6,91
30 7,13 7,19 733 7,45 7,84 7,61 7,16 6,74 6,64 656 6,71 6,90
50 7,14 7,18 7,35 7,42 7,62 7,42 7,12 6,75 6,58 6,51 6,74 6,90
75 7,14 7,18 7,33 7,42 7,44 7,23 7,03 6,72 6,62 6,42 6,65 6,88
100 711 7,15 7,33 7,37 7,36 7,21 7,04 6,78 6,70 6,43 6,62 6,84
144 709 709 7,28 735 7,29 7,15 697 6,82 6,72 6,49 6,52 6,76

- =
> =

~—~ ~h

3 0 709 7,19 7,28 7,45 8,17 7,81 7,15 6,62 6,71 6,64 6,75 6,92
10 7,10 7,19 7,30 7,48 8,16 7,72 7,15 6,62 6,72 6,65 6,77 6,90
20 7,13 7,18 7,31 7,46 8,04 7,71 7,37 6,72 6,64 6,63 6,78 6,92
30 7,10 7,17 7,31 7,44 790 7,58 7,15 6,82 6,63 6,61 6,77 6,92
50 712 7,17 7,30 7,42 7,67 750 7,19 6,81 6,67 6,55 6,78 6,90
75 7,12 7,15 7,27 739 7,43 7,24 7,03 6,75 6,66 6,50 6,70 6,87
100 7,08 7,13 7,26 7,36 7,40 7,22 693 6,83 6,79 6,56 6,67 6,87
150 706 7,10 7,17 729 7,25 7,13 6,90 6,87 6,79 6,64 6,60 6,77
200 6,87 69 7,16 7,19 7,27 7,09 6,99 6,88 6,89 6,67 6,63 6,66
243 6,79 689 7,11 7,18 7,20 702 691 6,79 6,88 6,65 6,56 6,59

>

\h\h
- =

4 0 7,09 7,16 7,25 7,47 8,16 761 7,13 6,63 6,70 6,68 6,80 6,93
10 7,07 7,16 7,24 7,44 8,15 755 7,07 6,65 6,71 6,68 6,81 6,92
20 7,14 7,16 7,26 7,48 8,04 761 7,30 6,73 6,71 6,67 6,80 6,93
30 707 7,13 7,24 7,42 786 7,48 7,27 6,85 6,72 6,68 6,81 691
50 709 7,12 7,24 7,42 7,70 7,33 7,08 6,81 6,69 6,61 680 6,93
75 709 7,12 7,22 736 7,39 7,08 7,02 6,73 6,68 6,55 6,74 691
100 704 7,11 7,22 735 7,38 7,13 697 6,81 6,78 6,57 6,66 6,85
150 6,95 6,99 7,12 7,12 7,14 6,99 6,94 6,85 6,83 6,66 657 6,75
200 6,86 6,84 698 6,9 7,11 6,85 6,92 6,78 6,73 6,62 6,55 6,58
216 6,83 690 7,02 699 7,11 6,94 6,92 6,75 6,74 6,65 6,56 6,60

> =

\,,\,,
- =

5 0 7,12 7,19 7,23 7,44 8,03 7,65 7,13 6,64 6,75 6,67 6,84 6,95
10 7,10 7,19 7,22 7,44 8,02 759 7,13 6,67 6,74 6,67 681 6,94
20 7,13 7,17 7,23 7,44 799 7,68 7,26 6,72 6,68 6,69 6,82 6,95
30 7,10 7,15 7,20 7,39 7,86 7,55 7,19 6,76 6,65 6,65 6,81 6,93
50 710 7,11 7,18 7,40 7,64 7,38 7,09 6,73 6,65 6,64 680 6,93
75 708 7,10 7,15 7,44 7,34 7,11 6,97 6,63 6,63 6,55 6,76 6,89
100 707 7,09 7,17 7,20 7,31 7,08 692 6,74 6,68 6,55 6,68 6,87
150 7,04 698 7,13 7,10 7,14 6,97 691 6,78 6,77 6,58 6,61 6,71
200 6,91 6,92 7,08 7,02 7,16 6,96 694 6,77 6,76 6,63 6,62 6,68
250 6,83 6,94 6,98 7,06 7,12 6,92 6,93 6,77 6,81 6,57 6,58 6,65
272 6,86 696 7,07 7,10 7,25 698 695 6,78 6,78 6,63 6,62 6,67

> =

\,,\,,
- =
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Ghf_p dhh|KIZg"Z F_kyp
klZgpbbl lhpa P fm v v Iivelwvivin x| x [ x [xu
6 0 7,09 7,11 7,21 7,59 8,15 7,79 7,18 6,67 6,78 6,79 6,89 6,96

r 10 7,09 7,10 7,22 7,56 8,15 7,66 7,16 6,69 6,78 6,77 6,89 6,95
n 20 708 7,11 7,21 7,55 8,04 7,71 7,41 6,75 6,77 6,76 6,89 6,97
30 7,08 7,08 7,20 7,49 7,88 7,54 7,33 6,75 6,75 6,76 6,87 6,95
50 7,08 7,06 7,15 7,43 768 7,39 7,15 6,72 6,68 6,71 6,87 6,95
75 7,08 7,06 7,17 7,35 7,36 7,22 699 6,76 6,60 6,61 6,82 691
100 7,04 7,03 7,16 7,30 7,33 7,18 7,03 6,76 6,73 6,64 6,73 6,86
150 705 702 7,13 7,19 7,23 7,09 7,02 6,79 6,77 6,68 6,69 6,80
200 6,9 7,03 7,14 725 7,27 7,16 7,12 6,89 6,85 6,77 6,68 6,76
250 7,13 6,92 6,99 7,34 7,28 7,16 7,22 6,89 6,86 6,73 6,69 6,70
257 699 708 7,21 736 7,36 7,22 7,17 6,89 6,83 6,73 6,68 6,73

~n ~h

7 0 714 7,12 7,25 7,69 822 7,78 7,31 6,75 6,88 6,84 6,94 7,00
10 712 7,12 7,25 7,66 8,12 7,69 7,27 6,79 6,86 6,83 6,93 6,99
20 7,14 7,12 7,24 759 8,07 7,74 7,44 6,84 687 6,82 6,95 7,01
30 7,11 7,10 7,24 7,54 7,89 7,54 7,30 6,87 6,82 684 6,92 6,98
50 7,12 7,10 7,22 747 761 731 7,20 6,83 6,78 6,80 6,93 6,97
75 7,14 7,10 7,21 7,37 7,36 7,14 7,00 6,84 6,77 6,72 6,89 6,94
100 7,10 7,07 7,21 732 7,42 709 7,08 681 6,81 6,68 6,88 6,97
150 7,16 7,09 7,24 729 732 705 7,07 686 6,89 6,69 6,78 6,92
200 7,13 7,10 7,29 7,32 7,41 7,14 7,17 6,94 6,97 6,77 6,74 6,90
250 715 7,13 7,30 7,35 7,39 7,23 7,22 6,93 6,99 6,76 6,72 6,83
279 716 7,20 7,36 741 7,46 7,24 722 6,92 6,93 6,76 6,77 6,81

> =

=~ T
- =

8 0 7,26 7,18 7,30 7,68 8,09 8,03 7,42 6,86 6,96 6,91 7,03 7,05
10 7,24 7,18 7,30 7,64 7,95 8,00 7,36 6,86 6,94 6,92 7,01 7,05
20 723 7,15 7,29 760 7,96 790 7,49 6,85 6,93 6,91 7,03 7,05
30 722 7,15 7,26 753 781 7,73 7,52 7,02 691 6,91 7,02 7,05
50 7,26 7,20 7,28 7,52 7,76 7,54 7,33 6,96 6,79 6,86 7,02 7,04
75 7,24 7,18 7,26 7,40 7,57 7,29 7,18 6,93 6,86 6,76 6,97 7,03
100 7,26 7,20 7,30 7,41 7,52 7,29 7,24 6,93 6,91 6,77 6,94 7,04
150 731 7,20 7,32 7,32 7,46 7,20 7,22 6,95 6,98 6,81 6,83 6,95
200 7,30 7,20 7,27 733 7,47 7,17 7,11 6,96 6,93 6,76 6,80 6,87
210 7,28 7,22 730 7,30 7,47 7,24 7,18 6,86 6,94 680 6,78 6,83

> =

\h\h
- =

9 0 7,14 7,17 7,27 7,56 8,16 792 7,46 6,86 6,93 6,85 6,95 7,01
10 7,17 7,21 7,24 755 799 791 7,40 6,83 6,93 6,86 6,95 6,99
20 717 7,17 7,26 7,48 7,98 7,87 7,58 6,86 6,89 6,85 6,96 7,01
30 713 7,17 7,24 7,42 785 7,62 745 6,86 6,85 6,85 6,93 7,00
50 715 7,14 7,24 7,40 781 7,40 7,27 6,78 6,79 6,83 6,95 6,98
75 713 7,15 7,18 7,33 7,58 7,25 7,09 6,84 6,70 6,75 6,91 6,99
100 714 7,14 7,25 7,34 756 7,18 7,14 6,78 6,83 6,75 6,93 7,00
150 7,18 7,13 7,22 7,30 7,40 7,18 7,10 6,84 6,90 6,74 6,81 7,00
200 7,14 7,12 7,24 731 7,40 7,17 7,11 6,88 6,88 6,71 6,81 6,95
250 7,15 7,12 7,24 7,28 7,35 7,18 7,14 691 6,91 6,74 6,68 6,84
276 717 711 731 735 7,37 7,20 7,12 6,98 6,85 6,74 6,75 6,77

\,,\,,
- =

> =

10 0 7,23 717 7,26 7,48 8,31 8,13 7,54 6,97 6,97 6,87 6,95 7,02
10 7,26 7,17 7,23 7,42 8,23 8,04 7,43 6,95 6,97 6,89 6,95 7,01
20 7,22 7,18 7,26 7,47 8,16 7,99 7,60 6,96 6,95 6,87 694 7,04
30 724 7,14 7,21 7,39 8,07 7,82 7,49 7,04 6,94 6,88 694 7,04
50 7,26 7,14 7,27 7,46 7,82 7,60 7,31 6,96 6,88 6,86 694 7,03
75 723 7,16 7,19 735 7,71 7,46 7,18 6,95 6,82 6,78 6,93 6,99
100 7,18 7,17 7,27 7,40 7,63 7,29 7,19 6,96 6,92 6,78 6,94 7,02
150 718 7,17 7,25 735 751 7,26 7,17 6,96 6,93 6,75 6,87 6,99
200 718 7,20 7,28 7,40 7,44 7,43 7,23 7,07 7,10 6,78 6,85 7,00
250 7,16 7,20 7,33 7,41 756 7,43 7,27 7,20 7,08 6,89 6,83 6,96
300 7,26 717 7,27 7,45 755 7,44 739 7,29 7,03 7,03 6,90 6,97
314 7,20 7,25 739 7,49 759 749 735 7,25 6,97 7,02 691 6,96

- =
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~h ~H
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Kj_~g fghlheyhMpZkus _gghkiv*udbkehjh~hf az + 11
gZ k1+ jZaj_aZ ©Dhevkdbc f_j®w*"bzg?

Ghf_p dhh|KIZg"Z F_kyp
klZgpbbl ]lhpa T m v v v v v X [ X X [xi
1 0 96,5 97,0 97,2 101,2 112,2 108,4 109,5 103,5 101,6 97,9 96,9 96,1
f k r 10 96,9 96,7 97,2 101,6 111,8 108,5 107,9 103,6 101,5 97,8 96,5 96,1
foovn 20 96,9 96,9 97,1 100,9 109,4 107,1 107,4 102,8 100,3 97,9 96,7 96,2

30 96,4 96,7 96,8 99,9 106,7 105,6 102,3 99,9 1009 97,5 96,8 96,1
50 96,2 96,7 96,9 99,5 101,6 101,9 100,0 97,7 99,9 97,5 96,6 96,0
75 96,9 96,7 97,2 99,0 99,3 98,1 969 96,5 97,9 97,0 96,5 96,1
100 96,8 96,7 96,9 98,4 984 97,2 965 943 96,1 956 96,0 95,9
150 96,8 96,4 96,8 97,7 97,2 955 945 925 94,2 935 93,8 954
200 96,1 96,3 969 976 966 955 94,6 91,4 91,7 91,8 91,7 93,4
250 96,0 96,3 96,8 974 96,1 953 934 914 91,3 90,1 88,5 90,8
261 94,3 95,9 96,8 97,0 96,7 948 934 895 920 90,0 89,3 91,2

2 0 97,6 97,6 97,7 99,5 110,6 110,4 107,8 104,1 101,7 98,0 96,6 96,8
10 97,3 97,4 97,6 99,8 109,4 109,7 108,0 103,8 101,6 98,1 96,9 96,7
20 97,8 97,2 97,6 99,4 107,6 109,3 107,7 102,8 101,4 97,7 96,8 96,8
30 97,3 97,0 97,4 99,2 106,0 105,4 101,9 100,5 100,1 97,4 96,6 96,8
50 97,5 97,0 97,7 99,0 102,4 101,6 98,3 96,6 96,7 96,4 97,0 96,7
75 97,4 97,1 97,3 99,1 99,8 98,2 958 94,1 95,0 94,4 96,2 96,7
100 97,1 96,8 97,8 98,3 985 97,6 952 93,5 94,7 929 955 96,2
144 96,9 96,3 97,1 981 975 964 938 930 93,2 92,1 93,3 950

> =

\,,\,,
- =

3 0 96,7 97,3 97,2 100,0 111,4 109,8 107,6 103,4 101,4 97,8 96,7 96,9
10 96,7 97,2 97,4 100,3 111,3 108,8 107,0 102,8 101,7 97,8 97,0 96,8
20 97,2 97,3 97,6 100,1 109,0 107,4 107,7 102,9 100,4 97,6 97,2 96,9
30 96,8 97,1 97,6 99,7 106,9 1054 102,0 100,9 99,8 97,2 97,0 97,0
50 97,1 97,0 97,6 99,5 103,3 102,8 99,0 956 96,6 96,0 97,2 96,6
75 97,2 96,9 97,4 99,2 100,2 98,6 956 93,0 94,0 93,5 96,1 96,5
100 96,8 96,8 97,1 98,7 99,2 97,8 93,7 93,1 94,0 92,9 95,3 96,4
150 96,7 96,6 96,1 97,8 97,1 96,3 92,5 92,7 92,3 91,8 92,6 94,6
200 94,0 94,8 959 96,5 96,8 950 925 914 91,8 90,2 90,6 91,6
243 92,5939 953 96,2 955 935 914 898 91,0 89,0 89,0 89,9

>

4 0 96,9 97,2 97,4 101,0 111,4 108,3 107,2 103,0 100,8 97,8 96,8 96,9
10 96,6 97,1 97,2 100,5 111,5 107,3 105,6 102,8 101,0 97,9 96,9 97,0
20 97,5 97,2 97,5 101,1 109,6 107,2 107,1 102,9 101,0 97,6 96,8 96,9
30 96,5 96,9 97,2 100,1 107,0 104,3 103,7 100,4 100,3 97,7 97,0 96,9
50 97,0 96,8 97,4 100,1 104,1 100,6 97,5 957 96,4 96,2 96,8 97,0
75 96,9 96,7 97,1 99,9 100,3 97,0 955 93,0 94,1 93,9 96,0 96,8
100 96,5 96,8 97,2 99,2 99,6 97,1 943 929 93,7 92,7 945 96,1
150 95,2 95,7 96,2 96,9 96,7 952 94,0 929 92,9 91,8 91,7 94,5
200 93,4 93,6 95,0 949 959 935 925 91,0 89,9 89,4 89,2 90,1
216 93,3 940 950 949 956 936 92,3 90,1 89,8 89,6 89,2 89,9

\,,\,,
- =

> =

5 0 97,4 97,4 97,7 100,9 110,0 108,8 106,8 103,1 101,4 97,9 97,3 97,0
10 97,0 97,4 97,5 100,8 110,0 107,6 105,7 103,0 101,2 97,9 97,0 97,0
20 97,6 97,3 97,7 100,9 109,0 108,2 105,9 103,2 100,4 98,2 97,1 97,0
30 97,0 97,0 97,3 100,1 107,12 105,6 102,9 100,6 98,9 97,7 97,0 96,9
50 97,3 96,7 97,1 100,3 103,8 102,0 98,8 96,2 96,8 97,0 96,8 96,9
75 96,9 96,6 97,0 101,3 100,2 98,0 958 93,1 944 94,6 96,2 96,5
100 97,2 96,8 97,2 98,2 99,4 97,0 94,7 93,4 939 93,6 951 96,3
150 96,7 95,8 96,5 97,1 97,3 957 93,9 93,2 93,6 92,6 93,2 94,1
200 95,0 95,0 96,0 96,1 96,9 953 940 92,4 923 91,8 92,3 92,6
250 93,6 94,2 949 955 953 943 924 915 928 90,6 90,6 91,3
272 93,1 93,7 95,1 951 955 938 923 90,6 91,0 90,2 90,4 91,0

- =
> =

~h ~h
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HdhgqZgb_ .1&[e

Ghf_p dhh|KIZg"Z F_kyp
klZgpbbl lhpa v v v v v [ X [ X [x[xi
6 0 97,2 96,9 97,4 103,0 111,4 109,3 107,0 102,3 101,0 98,2 97,0 96,7

r 10 97,0 96,8 97,3 102,6 111,4 107,3 106,3 102,2 101,1 98,2 97,0 96,6
n 20 97,1 96,7 97,5 102,4 109,6 107,7 107,8 101,9 100,7 97,9 97,1 96,9
30 96,9 96,6 97,2 101,6 107,2 104,7 104,8 98,9 99,7 97,8 96,8 96,7
50 97,1 96,3 96,7 100,7 104,2 101,5 98,7 94,4 959 96,4 96,7 96,6
75 96,9 96,4 97,2 100,2 100,2 99,2 956 93,8 93,0 93,6 95,9 96,2
100 96,6 96,1 96,9 99,0 99,0 98,2 956 92,7 935 92,9 94,4 955
150 96,7 95,8 96,3 97,4 97,2 96,3 94,7 92,8 93,0 92,7 93,2 943
200 94,8 95,4 959 97,1 96,5 96,2 946 924 93,0 92,4 91,9 92,8
250 92,9 93,8 94,1 95,8 94,7 942 92,1 89,8 91,5 89,9 89,9 90,3
257 93,8 942 948 958 952 940 926 893 898 895 89,2 90,2

~n ~h

7 0 96,9 96,8 97,4 104,2 111,9 109,0 107,9 102,3 101,1 98,3 97,1 96,7
10 96,7 96,9 97,3 103,6 111,0 107,6 107,2 102,7 101,2 98,1 97,1 96,8
20 97,0 97,0 97,5 102,7 109,7 107,8 107,8 102,3 101,3 98,0 97,2 96,8
30 96,5 96,7 97,3 102,0 107,4 104,6 103,8 99,9 100,4 98,1 96,8 96,5
50 96,6 96,6 97,3 101,0 103,0 100,4 99,2 94,9 96,6 97,0 96,9 96,4
75 96,6 96,6 97,3 99,8 100,0 98,0 955 94,1 94,2 952 96,2 96,3
100 96,3 96,2 97,0 98,7 99,9 96,8 96,1 93,1 93,7 93,5 95,9 96,1
150 96,6 96,2 96,7 98,1 98,3 959 94,8 92,7 93,8 92,8 93,9 95,2
200 95,6 95,4 96,4 97,2 97,8 957 945 92,0 92,9 919 92,1 94,2
250 94,0 945 95,1 96,1 954 94,7 92,1 88,6 89,7 89,0 89,1 91,2
279 933944948 956 951 933 918 87,7 884 875 88,3 89,3

> =

=~ T
- =

8 0 96,8 96,7 97,3 103,6 108,0 110,6 107,4 102,7 100,9 97,9 96,7 96,2
10 96,4 96,9 97,2 103,2 106,3 110,0 107,2 102,6 100,5 98,0 96,5 96,2
20 96,4 96,4 97,3 102,4 106,4 108,2 106,7 101,9 100,6 98,0 96,7 96,2
30 96,2 96,3 96,7 101,6 104,3 105,5 105,0 101,4 100,3 97,9 96,7 96,1
50 96,7 96,8 96,9 101,1 103,0 102,4 99,3 96,0 955 96,8 96,4 96,1
75 96,2 96,6 96,9 99,8 100,3 99,0 96,4 94,6 94,3 94,6 96,0 959
100 96,5 96,5 96,6 99,0 989 97,2 964 936 93,4 93,2 95,0 95,8
150 96,4 95,9 959 97,0 96,5 954 94,1 91,7 92,6 91,6 92,2 94,1
200 95,2 94,9 942 954 94,7 93,2 90,3 89,2 885 87,9 88,9 91,0
210 94,8 948 941 949 946 932 910 87,7 88,8 88,3 88,1 89,8

> =

\h\h
- =

9 0 96,4 96,8 97,0 101,9 110,0 109,5 108,3 102,7 101,1 97,6 96,7 96,4
10 96,7 97,2 96,7 101,7 108,0 109,7 107,5 102,3 101,1 97,8 96,8 96,3
20 96,7 96,9 97,2 100,6 107,7 108,8 108,7 101,9 100,5 97,6 96,8 96,4
30 96,3 96,9 97,0 99,8 1059 105,0 104,7 99,8 99,9 97,6 96,5 96,4
50 96,5 96,7 97,1 99,8 105,0 101,5 100,5 954 97,0 97,1 96,7 96,0
75 96,3 96,8 96,8 98,9 102,3 99,8 96,7 94,7 93,8 957 96,4 96,1
100 96,4 96,9 97,1 98,9 1014 98,0 96,9 93,4 94,7 949 96,5 96,1
150 96,7 96,5 96,7 98,1 99,2 97,5 955 0935 94,5 93,8 94,7 959
200 95,9 96,3 96,6 97,4 983 96,5 950 929 93,3 92,0 93,6 94,8
250 95,5 954 96,0 96,3 96,8 952 93,1 91,0 90,5 90,2 89,9 91,8
276 954 948 958 96,1 954 935 92,1 895 87,9 889 89,6 90,0

\,,\,,
- =

> =

10 0 96,5 97,2 97,1 100,5 110,7 112,5 108,0 103,1 100,7 97,4 96,9 96,6
10 96,7 97,0 96,8 100,2 109,4 111,4 107,3 102,6 100,8 97,7 96,9 96,6
20 96,4 97,1 97,1 100,3 108,6 110,0 108,2 102,5 100,5 97,3 96,8 96,7
30 96,5 96,7 96,6 99,7 107,4 107,8 105,6 102,6 100,4 97,6 96,7 96,9
50 96,9 96,6 97,2 100,0 103,9 104,0 100,0 97,2 97,7 97,1 96,7 96,6
75 96,5 97,0 96,7 99,2 102,8 101,7 97,8 956 949 96,0 96,5 96,3
100 96,3 96,7 97,1 98,7 101,3 98,7 97,1 94,8 943 951 96,4 96,3
150 96,2 96,5 96,7 98,3 99,0 975 959 93,6 93,2 93,8 953 95,8
200 96,1 96,3 96,7 97,5 97,3 988 955 93,4 93,6 92,3 93,8 953
250 95,9 95,2 96,0 97,2 96,7 97,4 935 92,1 90,3 91,2 91,7 93,4
300 94,9 93,5 943 96,1 952 950 92,1 905 87,0 89,0 89,5 90,6
314 94,1 94,0 95,1 95,7 955 949 919 896 86,0 88,1 88,7 90,2

\,,\,,
- =

> =
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LZ[ebpZ
Kji_~g_fghlhe_Ilg__ kh”~_j Zgb_ nhkZahdslh\ 11
gZ kl1+ jZaj_azZ ©Dhevkdbc f_jb”r"bzg2 O

Ghf_p dhh|KIZg"Z F_kyp
klZgpbbl ]lhpa o Jm v v Iive]ve v IX ] X [ X ]xiu
1 0 0,61 0,55 0,65 0,54 0,29 0,17 0,15 0,19 0,21 0,32 0,45 0,54
f k r 10 061 0,56 0,64 0,50 0,30 0,17 0,14 0,17 0,22 0,33 0,46 0,54
foovn 20 0,64 057 0,66 0,55 0,35 0,19 0,19 0,22 0,21 0,33 0,45 0,55

30 0,65 0,57 0,66 0,52 0,39 0,24 0,29 0,32 0,25 0,35 0,48 0,54
50 0,66 0,58 0,67 0,58 0,51 0,37 043 0,41 0,37 0,38 0,49 0,55
75 0,64 0,559 0,65 0,56 0,54 0,53 0,57 0,50 0,46 0,38 0,51 0,56
100 0,68 0,59 0,68 0,60 0,62 0,53 0,62 0,60 055 0,48 0,53 0,56
150 0,65 0,59 0,67 0,60 0,62 058 0,63 0,68 0,63 0,63 059 0,58
200 0,70 0,61 0,70 0,63 0,66 0,61 0,68 0,73 0,72 0,70 0,68 0,62
250 0,64 0,60 0,62 0,64 065 066 0,71 0,77 0,70 0,76 0,77 0,75
261 0,73 0,64 0,72 0,66 0,69 066 0,77 0,78 0,72 0,79 0,75 0,72

2 0 0,69 0,58 0,66 0,62 041 0,22 0,14 0,15 0,18 0,33 0,47 0,57
10 0,68 0,59 0,65 0,58 0,42 0,23 0,12 0,15 0,23 0,35 0,48 0,56
20 0,66 0,59 0,67 0,61 045 0,25 0,18 0,24 0,23 0,37 0,48 0,57
30 0,66 0,60 0,66 0,60 0,48 0,31 0,26 0,33 0,28 0,37 0,49 0,57
50 0,67 0,60 0,68 0,64 0,56 0,46 0,52 0,55 0,44 0,45 0,50 0,58
75 0,66 0,62 0,67 0,63 0,58 0,55 0,59 0,64 0,61 0,49 0,52 0,58
100 0,69 0,62 0,70 0,66 0,64 0559 0,66 0,73 0,66 0,58 0,57 0,61
144 0,71 0,66 0,71 0,68 0,69 0,64 0,73 0,78 0,69 0,65 0,64 0,67

> =

\,,\,,
- =

3 0 0,67 0,61 0,68 0,62 041 0,24 0,15 0,11 0,23 0,37 0,47 0,57
10 0,68 0,62 0,68 0,59 042 0,23 0,13 0,09 0,22 0,37 0,49 0,56
20 0,68 0,62 0,68 0,62 045 0,25 0,16 0,13 0,23 0,37 0,49 0,57
30 0,68 0,63 0,69 0,60 0,47 029 0,24 0,24 0,33 0,39 0,50 0,57
50 0,69 0,63 0,70 0,64 053 0,41 046 0,57 050 0,45 0,51 0,58
75 0,68 0,65 0,69 0,64 0,61 0,52 0,64 0,67 0,65 057 0,53 0,58
100 0,71 0,64 0,72 0,67 0,65 0,57 0,67 0,71 0,70 0,65 0,60 0,61
150 0,72 0,67 0,72 0,68 0,67 0,65 068 0,76 0,79 0,72 0,70 0,67
200 0,80 0,72 0,76 0,73 0,71 0,67 0,74 0,81 0,81 0,77 0,79 0,77
243 0,85 0,78 0,79 0,76 0,77 0,74 0,81 0,88 0,89 0,82 0,86 0,84

>

4 0 0,68 0,63 0,69 0,62 0,39 0,27 0,16 0,14 0,28 0,35 0,48 0,58
10 0,70 0,64 0,68 0,60 0,38 0,27 0,14 0,11 0,25 0,35 0,49 0,57
20 0,69 0,62 0,70 0,62 0,42 0,29 0,16 0,14 0,27 0,35 0,50 0,58
30 0,71 0,64 0,70 0,61 0,43 0,32 0,25 0,27 0,35 0,37 0,50 0,59
50 0,71 0,64 0,71 0,63 0,51 0,40 0,47 0,52 0,51 0,44 0,51 0,60
75 0,73 0,66 0,70 0,64 0,60 0,56 0,64 0,64 0,67 0558 0,53 0,61
100 0,73 0,66 0,73 0,62 0,63 0,59 0,71 0,69 0,74 0,69 0,64 0,64
150 0,76 0,70 0,74 0,71 0,68 0,67 0,72 0,76 0,82 0,74 0,76 0,71
200 0,81 0,75 0,78 0,76 0,73 0,75 0,78 0,82 0,98 0,80 0,83 0,83
216 0,84 o,77r 0,82 0,76 0,79 0,75 0,85 0,84 0,93 0,81 0,85 0,86

\,,\,,
- =

> =

5 0 0,71 o,67 0,73 0,61 0,41 0,25 0,17 0,12 0,26 0,36 0,51 0,60
10 0,70 0,68 0,73 0,59 0,38 0,25 0,13 0,13 0,25 0,37 0,51 0,60
20 0,71 0,67 0,74 0,61 045 0,26 0,17 0,17 0,26 0,37 0,52 0,62
30 0,72 0,69 0,74 0,61 045 0,33 0,25 0,29 0,35 0,38 0,54 0,61
50 0,72 0,69 0,75 0,64 0,54 0,47 042 054 0,56 0,44 0,57 0,62
75 0,73 0,72 0,74 0,64 0559 0,60 0,57 0,68 0,71 0,55 0,60 0,63
100 0,74 0,72 0,77 0,70 0,67 0,66 0,66 0,71 0,70 0,67 0,65 0,66
150 o,77 0,76 0,78 0,74 0,70 0,74 0,74 0,81 0,80 0,73 0,76 0,75
200 0,82 0,80 0,80 0,77 0,75 0,80 0,76 0,82 0,82 0,80 0,82 0,77
250 0,85 0,85 0,83 0,81 0,76 0,77 0,83 0,88 0,97 0,83 0,85 0,87
272 0,90 o,87 0,87 0,82 0,82 0,87 0,8 091 0,89 0,87 0,90 0,85

- =
> =

~h ~h
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HdhgqzZgb_ .1Z[e

Ghf_p dhh|KIZg"Z F_kyp
klZgpbbl lhpa P fm v v Iivelwvivin x| x [ x [xu
6 0 0,72 0,68 0,76 0,63 0,39 0,24 0,16 0,16 0,24 0,40 0,57 0,66

r 10 0,74 0,69 0,76 0,64 0,38 0,26 0,15 0,18 0,24 0,39 0,57 0,65
n 20 0,74 0,69 0,77 0,64 0,43 0,26 0,16 0,19 0,26 0,41 0,58 0,66
30 0,76 0,71 0,76 0,64 0,44 0,29 0,26 0,32 0,35 0,43 0,59 0,65
50 0,76 0,72 0,78 0,67 0,52 0,45 0,50 0,59 0,59 050 0,61 0,68
75 0,77 0,74 0,78 0,69 0,60 055 0,65 0,74 0,79 0,68 0,65 0,69
100 0,79 0,73 0,79 0,73 0,68 0,59 0,72 0,78 0,85 0,71 0,73 0,73
150 0,80 o,77 0,81 0,75 0,72 0,65 0,76 0,80 0,90 0,77 0,78 0,79
200 0,83 0,79 0,82 0,78 0,75 0,69 0,80 0,83 0,90 0,81 0,85 0,80
250 0,73 0,79 0,79 0,78 0,74 0,75 0,83 0,84 0,98 0,85 0,86 0,88
257 0,87 0,84 0,86 0,77 082 0,76 090 091 1,01 0,88 0,92 0,87

~n ~h

7 0 0,76 0,71 0,76 0,64 0,40 0,23 0,15 0,12 0,26 0,40 0,59 0,67
10 0,74 0,72 0,77 0,64 0,38 0,24 0,16 0,13 0,25 0,40 0,60 0,69
20 0,75 0,72 0,77 0,65 0,42 0,25 0,18 0,16 0,26 0,40 0,61 0,71
30 0,75 0,73 0,78 0,66 0,43 0,34 0,25 0,32 0,30 0,41 0,61 0,69
50 0,76 0,73 0,80 0,69 0,57 0,47 045 0,59 050 0,49 0,64 0,73
75 0,76 0,77 0,78 0,69 0,62 0,61 064 0,72 0,78 0,59 0,66 0,72
100 0,78 0,76 0,80 0,73 0,66 0,64 0,71 0,75 0,85 0,72 0,71 0,76
150 0,78 0,79 0,82 0,73 0,69 0,72 0,77 0,76 0,88 0,78 0,75 0,76
200 0,82 0,81 0,82 0,74 0,75 0,73 0,79 0,81 0,88 0,80 0,85 0,80
250 0,84 081 0,85 0,76 0,78 0,77 0,85 0,87 0,88 0,87 0,90 0,86
279 0,90 0,84 0,86 0,79 0,84 0,81 0,89 090 1,00 0,89 0,95 0,87

> =

=~ T
- =

8 0 0,81 0,74 0,77 0,64 055 0,33 0,18 0,13 0,25 0,39 0,59 0,70
10 0,81 0,75 0,76 0,64 0559 0,33 0,16 0,12 0,21 0,39 0,60 0,70
20 0,81 0,73 0,78 0,67 0,60 0,34 0,23 0,16 0,26 0,39 0,61 0,70
30 0,80 0,76 0,76 0,64 0,63 0,39 0,24 0,22 0,29 0,40 0,61 0,69
50 0,82 0,76 0,78 0,69 0,63 0,46 0,53 0,52 0,59 0,47 0,63 0,71
75 0,79 o,77v 0,77 0,68 0,71 0,58 0,65 0,69 0,77 0,62 0,64 0,71
100 0,84 0,78 0,80 0,73 0,76 0,63 0,75 0,73 0,82 0,76 0,70 0,73
150 0,80 0,79 0,80 0,74 0,82 0,74 0,79 0,76 0,87 0,80 0,78 0,77
200 0,83 0,81 0,82 0,80 0,86 0,83 0,87 0,87 0,96 0,86 0,85 0,84
210 0,87 0,83 0,85 0,78 0,86 0,84 0,90 0,89 0,96 0,88 0,90 0,89

> =

\h\h
- =

9 0 0,80 0,74 0,78 0,72 0,49 0,28 0,18 0,15 0,23 0,44 0,63 0,74
10 0,81 0,74 0,77 0,71 0,51 0,28 0,16 0,14 0,22 0,44 0,63 0,74
20 0,80 0,75 0,79 0,73 0,52 0,29 0,19 0,17 0,24 0,44 0,64 0,75
30 0,81 0,75 0,78 0,72 0,53 0,41 0,25 0,28 0,33 0,43 0,64 0,74
50 0,80 0,75 0,81 0,73 0,55 0,53 0,46 0,56 0,47 0,48 0,66 0,76
75 0,79 0,76 0,79 0,73 0,62 0,62 0,65 0,68 0,76 0,56 0,67 0,75
100 0,81 0,75 0,82 0,74 0,64 0,712 0,75 0,76 0,76 0,66 0,69 0,77
150 0,79 0,76 0,81 0,74 0,67 0,74 0,78 0,75 0,77 0,74 0,75 0,77
200 0,81 0,79 0,83 0,79 0,71 0,78 0,80 0,78 0,79 0,80 0,81 0,83
250 0,81 0,80 0,82 0,78 0,74 0,88 0,84 0,84 0,85 0,84 0,87 0,87
276 0,88 0,80 0,87 0,84 0,78 094 090 0,85 0,87 0,86 0,91 0,91

\,,\,,
- =

> =

10 0 0,81 0,75 0,78 0,75 0,49 0,29 0,21 0,16 0,26 0,48 0,63 0,75
10 0,81 0,75 0,76 0,73 0,51 0,28 0,20 0,15 0,26 0,47 0,63 0,73
20 0,82 0,76 0,79 0,75 0,52 0,31 0,23 0,15 0,33 0,48 0,64 0,75
30 0,84 0,76 0,76 0,73 0,54 0,35 0,31 0,22 0,38 0,48 0,65 0,73
50 0,83 0,77 0,81 0,76 0,59 0,45 0,56 0,50 0,50 0,54 0,66 0,75
75 0,81 0,79 0,79 0,75 0,61 0,51 0,62 0,66 0,75 0,59 0,66 0,74
100 0,83 0,78 0,80 0,79 0,70 0,62 0,74 0,70 0,72 0,66 0,69 0,76
150 0,82 0,79 0,80 0,76 0,68 0,69 0,78 0,77 0,79 0,73 0,71 0,71
200 0,84 0,81 0,82 0,81 0,76 0,66 0,80 0,75 0,80 0,79 0,78 0,73
250 0,79 0,81 0,80 0,78 0,75 0,70 0,83 0,78 0,89 0,80 0,80 0,81
300 0,75 0,82 0,80 0,81 0,73 0,78 0,87 0,83 0,99 0,80 0,86 0,82
314 0,90 0,86 0,84 0,81 0,83 0,82 0,88 0,85 0,99 0,87 0,89 0,88

- =
> =

~h ~H
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LZ[ebpZz

Dhebqg_klI\h ijh[ ahhieZgdlhgZ kh[jZgguo gZ jZaj_a_ ©DhevikthdZojb*bzZg?2 \
k_Ivx > _~b \ keh_ £+ f\ fZ_1968e_  ]]

=h~| FZc | Dhéh ijh]] Bxgv | Dhéh ijh] Bxev | Dhé&h ijh

1960 2324.05 12 2527.06 10 + +
1961 19£1.05 15 + + 04 96.07 11
1962 1648.05 16 + + 0941.07 19
1963 1649.05 10 + + 1042.07 9
1964 20£3.05 11 + + 0941.07 8
1965 2628.05 12 + + 2527.07 10
1966 + + 0506.06 5 + +
1967 + + + + 0869.07 11
1968 1748.05 18 + + 07 99.07 19
1969 19£3.05 19 + + 0597.07 21
1970 17£0.05 18 + + 1143.07 15
1971 23£5.05 19 + + 0840.07 18
1972 242505 15 + + 08+0.07 17
1973 24£6.05 19 + + 1042.07 19
1974 2124.05 16 + + 1447.07 20
1975 24£9.05 20 + + 0496.07 20
1976  29.05+ 20 + + 1346.07 15
01.06
1977 26£9.05 20 + + 1244.07 20
1978 22£5.05 17 + + 1244.07 20
1979 + + 28.06:01.07 19 + +
1980 24£6.05 20 + + + +
1981 2124.05 21 + + + +
1982 2780.05 17 + + 1246.07 17
1983 2224.05 10 + + 1144.07 19
1984 2427.05 17 + + + +
1985 2627.05 9 + + 1143.07 18
1986 + + 31.05:03.06 20 + +
1987 26£9.05 9 + + 0941.07 8
1988 2427.05 10 + + 1143.07 10
1989 + + 0164.06 10 1043.07 10
1990 + * * + * *
1991 + + + + 26.06+ 11
01.07
1992 17#£5.05 11 1043.06 11 + +
2008 30:81.05 7 + + + +
2009 + + 0566.06 8 + +
2010 + + 0697.06 10 + +
2011 + + 0193.06 10 + +
2012 + + 04 96.06 10 + +
2013 t * * + * *
2014 + + 0840.06 10 + +
2015 + + 2023.06 9 + +
2016 28:80.05 10 + + + +
2017 + + 05:8.06, 10 + +
17.06
<k ] 417 142 362
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LZ[ebRZ
LZdkhghfbgq_kdbc khklZ\ ahhiezgdlhgZ b qzklhlZ \klj_qZ_fhklb i@Zgt#jhggbgZh)Zaiha ©Dhevkdbc f_jbrbzg?
\ meh\Zlo_Ivx > _~b \ keh_ % f\ fz_3966e_ ]]%

- A - KIZ~by Q<
Lbi Dezkk IlhrdeZKk Hljy K_f_ckl\h Lzdkhg \blby [FZdBxg[Bxe
Foraminifera Foraminiferag. sp. 36 289 39
Radiozoa Radiozoa g. sp. 58 2,8 8,6
Polycystina Nassellaria Collozoidae Collozoumsp. 19 56 6,1
Ciliophora Oligotrichea  Oligotrichia  Choreotrichida Xystonellidae Parafavellasp. 34 338 204
Cnidaria Hydrozoa Hydrozoa g. sp. 22 7,7 30
Trachylinae Narcomedusae SolmundaeginidaiAeginopsis laurentiBrandt, 1838 22,3 13,4 33,7
Rhopalonematida Aglantha digitale(O. F. Muller, 1776) 30,2 64,8 59,7
Ptychogastriidae Ptychogastria polarifllman, 1878 + 07 *
Hydroidolina Anthoathecata Bougainvillidae Bougainvillia superciliaris(L. Agassiz, 12 42 39
1849)
Pandeidae Halitholus cirratusHartlaub, 1914 * + 19
Corymorphidae Euphysasp. juv. 0,5 + 0,6
Euphysa flame&artlaub, 1902 + + 0,6
Margelopsidae = Margelopsis hartlaubiBrowne, 1903 0,2 + +
Corynidae Rathkea octopunctatéM. Sars, 1835) 10 14 251
Corynidae Sarsia princepgHaeckel, 1879) 1,2 0,7 0,6
Leptothecata  Mitrocomidae Halopsis ocellataAgassiz, 1865 0,7 + 8,6
Melicertidae Melicertum octocostaturfM. Sars, 1835) + + 03
Mitrocomidae Mitrocomella cruciata(Agassiz, 1865) 05 28 44
Mitrocomidae Mitrocomella polydiadematéRomanes, 24 0,7 8,6
1876)
Campanulariidae Obelia longissimgPallas, 1766) + 0,7 19
Laodiceidae Staurostoma mertengiBrandt, 1835) * + 03
Tiaropsidae Tiaropsis multicirrata(M. Sars, 1835) * + 6,6
Siphonophorae Siphonophora g. sp. 10 21 28
Diphyidae Dimophyes arctic§Chun, 1897) 24,0 14,1 22,7
Hexacorallia Ceriantharia Synarachnacti- Synarachnactis lloydiiGosse, 1859) + 14 06
dae
Ctenophora  Nuda Ctenophora g. sp. ova 26 134 331
Ctenophora g. sp. juv. 48 7,0 8,0
Beroida Beroidae Beroe cucumigabricius, 1780 juv. 11,3 92 174
Nemertea Nemertea g. sp. larvae 05 14,1 0,3
Nemertea g. sp. juv. 0,2 35 +
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ljh"he  _gb_1Z3e

- A A KIZ by Q<
Lbi Dezkk IlhrdeZK Hljy K_f_ckl\h Lzdkhg \blby [ FZdBxg[Bxe
Annelida Polychaeta Polychaeta g. sp. larvae 39,3 60,6 62,7
Polychaeta g. sp. juv. 46 40,8 =
Errantia Phyllodocida  Tomopteridae Tomopterissp. 05 0,7 08
Arthropoda  Branchiopoda Phyllopoda Onychopoda  Podonidae Evadne nordmanniR Y p Q 34,3 56,3 65,7
Podon leuckarti{G.O. Sars, 1862) 3,8 26,1 7,7
Copepoda Calanoida Copepoda g. sp. ova 96 56 0,6
Copepoda g. sp. nauplii 24 28 13,0
Calanoida g. sp. + 14 *
Acartiidae Acartia sp. 18,0 52,1 51,9
Aetideidae Aetideus armatuéBoeck, 1873) 05 21 +
Pontellidae Anomalocera patersonfiempleton, 1837 + 21 *
Calanidae Calanussp. ova 54,4 33,1 124
Calanussp. nauplii 99,5 97,2 88,1
Calanus finmarchicugGunnerus, 1770) 96,9 99,3 100
Calanus glacialislaschnov, 1955 94 176 2,2
Calanus hyperboreusU j \H U 42,2 26,1 149
Centropagidae  Centropagesp. juv. 2,2 2372 +
Centropages hamatuysilljeborg, 1853) 84 31,0 135
Centropages typicusU j\H U 22 85 0,6
Aetideidae Gaetanus tenuispiny$ars G.O., 1900) 0,5 + 03
Heterorhabdidae Heterorhabdus norvegicuy8oeck, 1873) 0,2 0,7 0,6
Metridinidae Metridia sp. ova 158 10,6 1,1
Metridia sp. nauplii 54,9 54,9 49,7
Metridia sp. juv. 53,2 64,1 81,8
Metridia longa(Lubbock, 1854) 18,7 15,5 12,2
Metridia lucensBoeck, 1865 9,1 56 39
Clausocalanidae Microcalanussp. 50,6 56,3 71,0
Paraeuchaetap. nauplii 0,7 0,7 25
Paraeuchaetasp. juv. 9,8 12,0 8,0
Clausocalanidae Pseudocalanusp. nauplii * + 14
Pseudocalanusp. 88,5 96,5 994
Rhincalanidae Rhincalanus nasutuSiesbrecht, 1888  nauplii + + 08
Rhincalanus nasutuSiesbrecht, 1888 + + 03
Scolecitrichidae  Scolecithricella mino(Brady, 1883) 31 0,7 28
Temoridae Temora longicornis 0¢OOHU 2 ) nauplii 26 12,7 4.1
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Temora longicornigMuller O.F., 1785) 15,8 39,4 23,8

Cyclopoida Oithonidae Oithona similisClaus, 1866 nauplii 54,4 27,5 43,9

Oithona similisClaus, 1866 95,9 99,3 99,7

Oithona atlanticaFarran, 1908 52,8 73,2 86,5

Oncaeidae Triconia borealis(Sars G.0O., 1918) 78,9 84,5 88,4

Harpacticoida Harpacticoida g. spp. 36 35 3,6

EctinosomatidaeMicrosetella norvegicgBoeck, 1865) 35,7 28,9 38,1

Thalestridae Parathalestriscroni .Uj\HU LQ *D 0,2 + 0,3

1842)

Tisbidae Tisbe furcata furcatéBaird, 1837) * + 0,3

Monstrilloida  Monstrillidae ~ Caromiobenellasp. 0,2 * +

Thecostraca Cirripedia Cirripedia g. sp. nauplii 8,2 134 13,8
Cirripedia g. sp. cypris 16,5 26,8 18,0

Malacostraca Eumalacostraca Euphausiacea Euphausiidae Euphausiacea g. sp. ova 170 5,6 4,7
Euphausiacea g. sp. nauplii 91,8 52,8 21,3

Euphausiacea g. sp. metanauplii 88,2 61,3 21,0

Euphausiacea g. sp. calyptopis 85,9 93,0 66,6

Euphausiacea g. sp. furcilia 40,0 77,5 76,8

Meganyctiphanes norvegi¢dl. Sars, 1857 0,5 + +

Thysanoessa inermis. U j\H U ova 41.0 16,9 8,3

Thysanoessa inermis. U j \H U 3,1 + 1.1

Thysanoessa longicaudata U j \H U 12 14 22

Meganyctiphanes norvegi¢dl. Sars, 1857 0,5 + +

Thysanoessa inermis. U j \H U ova 410 16,9 8,3

Thysanoessa inermis. U j \H U 31 + 11

Thysanoessa longicaudata U j \H U 12 14 22

Thysanoessa rascHiM. Sars, 1864) ova 544 26,1 7,2

Thysanoessa rascHiM. Sars, 1864) + 07 12

Eumalacostrac: Decapoda Decapoda g. sp. larvae 139 9,2 41

Oregoniidae Hyassp. larvae 48 21 22

Eumalacostrac: Amphipoda Hyperiidae Hyperiidae g. sp. juv. 91 21 19

Themistaosp. juv. 84 16,9 7,2

Themisto abyssorufiBoeck, 1871) 19 56 55
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Themisto compressaR s V 0,2 + *
Themisto libellulaLichtenstein in Mandt, 10 56 0,3
1822)
Oligostraca Myodocopa Halocyprida Halocyprididae Halocyprididae g. sp. juv. 29 0,7 2.2
Boroecia borealigSars, 1866) 14 14 0,3
Discoconchoecia elegar{Sars, 1866) 53 14 47
Obtusoecia obtusatgsars, 1866) 12 14 19
Mollusca Gastropoda Gastropoda g. sp. larvae 84 345 19
HeterobranchiiPteropoda Clionidae Clione limacina(Phipps, 1774) larvae 79 49 69
Clione limacina(Phipps, 1774) juv. 48 85 69
Limacinidae Limacinasp. juv. 15,1 44,4 35,1
Limacina helicina(Phipps, 1774) 1,7 28 94
Limacina retroversdJ. Fleming, 1823) 36 2,1 19,3
Bivalvia Bivalvia g. sp. larvae 3,6 45,1 65,7
Bryozoa Bryozoa g. sp. larvae 31 120 7,2
Chaetognatha Chaetognatha g. sp. ova 48,7 60,6 13,5
Chaetognatha g. sp. juv. 71,0 85,2 81,8
Phragmophora Eukrohnia hamatgMobius, 1875) 53 7,7 44
Aphragmophora Parasagitta eleganéVerrill, 1873) 13,7 29,6 354
EchinodermatzAsteroidea Asteroidea g. sp. larvae + 0,7 03
Echinoidea Echinoidea g. sp. larvae 24 211 2,2
Holothuroidea Holothuroidea g. sp. larvae 0,7 7,0 *
Ophiuroidea Ophiuroidea g. sp. larvae 63,8 852 77,1
Ophiuroidea g. sp. juv. 24 19,7 91
Chordata Appendicularia Copelata Fritillariidae Fritillaria borealis Lohmann, 1896 81,3 86,6 78,7
Oikopleurasp. 25,7 33,1 56,1
Chordata Teleostei Teleostei g. spp. ova 12,7 148 25
Teleostei g. spp. larvae + 7,7 44
Gadiformes Gadidae Gadus morhud.innaeus, 1758 larvae + + 0,6
PleuronectiformesPleuronectidae Hippoglossoides platessoidézabricius, 1780ova 0,7 + *
Hippoglossoides platessoid@sabricius, 1780larvae 0,7 + +
Reinhardtius hippoglossoid€g/albaum, 179Zarvae + 0,7 +
Osmeriformes  Osmeridae Mallotus villosus 0«OOHU larvae 14 70 0,8
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Lbi Dezkk Hljyn K_f_ckl\h LZzdkhg RETRETEEY
Porifera Porifera g. sp. + |+ |+ | +
Demospongiae Biemnida Biemnidae Biemnasp. +
Biemna variantia papillifergKoltun, 1958) +
Haplosclerida  |Chalinidae Gellius flagelliferRidley & Dendy, 1886 +
Haliclona sp. +

Poecilosclerida |Cladorhizidae IAsbestopluma (Asbestopluma) pennaf@ahmidt, 1875) +
Coelosphaeridae Lissodendoryx (Lissodendoryx) indistin¢Existedt, 1887) +
Crellidae Crellidae g. sp. +
Hymedesmiidae Phorbas salebrosusoltun, 1958 +

Myxillidae Myxilla sp. +
Tedaniidae Tedania (Tedania) suctoriggchmidt, 1870) +
Polymastiida Polymastiidae Polymastia affinisThiele, 1898 +
Polymastia hemisphaerigq®ars, 1872) +
Polymastia mammillaris 0e O O H U +
Polymastia uberrimgSchmidt, 1870) +
Quasillina brevigBowerbank, 1861) +
Spinularia sarsii(Ridley & Dendy, 1886) +

Tentorium semisuberit€dSchmidt, 1870) +
Suberitida Halichondriidae Hymeniacidon assimili§_evinsen, 1887) +
Hymeniacidon carunculBowerbank, 1866 +
\Vosmaeria crustaceBristedt, 1885 +
Stylocordylidae Stylocordyla borealis /RY p Q +
Suberitidae Protosuberites epiphytufhamarck, 1814) +
Rhizaxinella schaudinilentschel, 1929 +
Suberites domuncul@®livi, 1792) +
Suberites ficugJohnston, 1842) +
Suberites montalbiduSarter, 1880 +
Suberitesp. +
Suberites spermatozog8chmidt, 1875) +
Tethyida Tethyidae Tethya aurantiunPallas, 1766) + +
Tetractinellida  |Ancorinidae Stelletta norman&ollas, 1880 +
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Stryphnus ponderosiBowerbank, 1866

Pachastrellidae

Pachastrella monilifer&schmidt, 1868

Tetillidae

Craniella cranium 0+ OOHU

Craniella polyura(Schmidt, 1870)

Tetilla sp.

Theneidae

Thenea muricat§Bowerbank, 1858)

o o ) ) )

Theneasp.

Cnidaria

IAnthozoa g. sp.

Hydrozoa

Hydrozoa g. sp.

+ |4+ |+

Leptothecata

Haleciidae

Halecium muricatun{Ellis & Solander, 1786)

Halecium tenelluntdincks, 1861

+ 4|+ ]+

Lafoeidae

Grammaria abietingM. Sars, 1850)

Lafoea dumosé-leming, 1820)

+

Laodiceidae

Ptychogena croceramp & Damas, 1925

+

Hexacorallia

Actiniaria

Actiniidae

Actinia sp.

Bolocera tuedia¢Johnston, 1832)

Edwardsiidae

Edwardsia andresbanielssen, 1890

Edwardsia arcticaCarlgren, 1921

Edwardsia finmarchic&arlgren, 1921

Edwardsia fuscdanielssen, 1890

Edwardsiasp.

Edwardsia vitregDanielssen, 1890)

Edwardsiidae g. sp.

Paraedwardsia arenari€arlgren in Nordgaard, 1905

Halcampidae

Halcampa arcticaCarlgren, 1893

Haliactinidae

Haliactis arcticaCarlgren, 1921

Limnactiniidae

Limnactinia laeviCarlgren, 1921

Ceriantharia

Cerianthidae

Cerianthus lloydiGosse, 1859

o o ) S ) o S S o I I R

Cerianthussp.

Zoantharia

Epizoanthidae

Epizoanthidae g. sp.

Epizoanthus incrustatus' s EH Q .RUHQ

Epizoanthusp.

Octocorallia

Alcyonacea g. sp.

Malacalcyonacea

Alcyoniidae

Gersemia rubiformig¢Ehrenberg, 1834)

Gersemiasp.
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Capnellidae Duva florida(Rathke, 1806) + |+
Nematoda Nematoda g. sp. +
Nemertea Nemertea g. sp. + |+ |+
Platyhelminthes Platyhelminthes g. sp. +
Annelida Sipuncula Sipunculidea g. sp. +
Golfingiidae Golfingia (Golfingia) elongatgKeferstein, 1862) +
Golfingia (Golfingia) margaritacegSars, 1851) +
Golfingia (Golfingia) vulgaris vulgarigde Blainville, 1827) +
Golfingiidae g. sp.
Nephasoma (Nephasoma) abyssorum abyss{anen & +
Danielssen, 1876)
Nephasoma (Nephasoma) diaphanes diaph&B&esould, +
1913)
Nephasoma (Nephasoma) erenf& Sars, 1851) + +
Nephasoma (Nephasoma) lilljebo(@anielssen & Koren, +
1880)
Nephasoma (Nephasoma) minut(keferstein, 1862) + +
Nephasomap. +
Phascolionsp. +
Phascolion (Phascolion) strombus stromidsntagu, 1804 + | + | +
Polychaeta Polychaeta g. sp. + | + | +
Capitellidae Capitella capitata(Fabricius, 1780) +
Capitellasp. +
Heteromastus filiformis &ODSDUqGH +
Heteromastus filiformis laminariaachs, 1925 +
Notomastus latericeud. Sars, 1851 +
Chaetopteridae Spiochaetopterus typicl. Sars, 1856 + |+ | +
Cossuridae Cossura longocirrataVebster & Benedict, 1887 +
Cossurasp. +
Maldanidae Chirimia biceps bicepéSars, 1861) + |+ | +
Clymenura borealigArwidsson, 1906) +
Clymenurasp. +
Euclymeninae g. sp. +
Lumbriclymene minoArwidsson, 1906 +
Lumbriclymenesp. +
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Maldane arcticaDetinova, 1985

Maldane sarsMalmgren, 1865

Maldanidae g. sp.

Microclymenesp.

Nicomache (Loxochona) quadrispinadawidsson, 1906

[+ [+ |+

Nicomache (Loxochona) trispinatgwidsson, 1906

Nicomache lumbricaligFabricius, 1780)

+

Nicomache personatéohnson, 1901

+

Nicomachesp.

Nicomachinae g. sp.

Notoproctus oculatudrwidsson, 1906

Petaloproctus tenuis7 Kp H O

Praxillella gracilis (M. Sars, 1861)

Praxillella praetermissgMalmgren, 1865)

+

4[4[+ ]+

Praxillella sp.

Praxillura longissimaArwidsson, 1906

+

Praxillura sp.

4+ [+ ]+

Rhodine graciliorTauber, 1879

Rhodine lovenMalmgren, 1867

Rhodinesp.

Opheliidae

Ophelia limacina(Rathke, 1843)

Ophelina abranchiata6 W-B8witz, 1948

Ophelina acuminatg UV W H G

Ophelina cylindricaudatgHansen, 1879)

Ophelinasp.

4[4[+ ]+

Orbiniidae

Orbinia sp.

Scoloplos (Scoloplos) armiger0« O O H U

Scoloplos acutugverrill, 1873)

Scoloplossp.

Oweniidae

Galathowenia fragiligNilsen & Holthe, 1985)

Galathowenia oculat§Zachs, 1923)

Galathoweniasp.

Myriochele danielsserflansen, 1878

Myriochele heerMalmgren, 1867

Myriochelesp.

e o o S
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Owenia assimiligSars, 1851)

Oweniagr. fusiformisDelle Chiaje, 1844

Owenia polarisKoh & Jirkov, 2003

+

Oweniasp.

Paraonidae

Aricidea (Strelzovia) quadrilobaté/ebster & Benedict, 188

IAricidea hartmaniStrelzov, 1968

Aricidea nolaniWebster & Benedict, 1887

Aricideasp.

Cirrophorus branchiatughlers, 1908

Levinsenia graciligTauber, 1879)

Paradoneis lyrgSouthern, 1914)

Paraonidae g. sp.

Paraonides nordicé&trelzov, 1968

Scalibregmatidae

Polyphysia baffinensi@Blake, 1972)

Polyphysia crassagUVWH G

Pseudoscalibregma parvufHansen, 1879)

Scalibregma inflatunRathke, 1843

Amphinomida

IAmphinomidae

Paramphinome jeffreys{Mclintosh, 1868)

A ]+ ]+

Eunicida

Dorvilleidae

Dorvilleidae g. sp.

Eunicidae

Eunice norvegicdlLinnaeus, 1767)

Lumbrineridae

IAbyssoninoe scop#auchald, 1974)

Lumbrineridae g. sp.

Lumbrineris latreilliAudouin & Milne-Edwards, 1834

Lumbrineris minuta 7 KpH O

Lumbrinerissp.

Scoletoma fragilis 2 ) 0OOHU

Scoletoma tetrauréSchmarda, 1861)

Onuphidae

Nothria hyperboregHansen, 1878)

S A e

Nothria sp.

Phyllodocida

Aphroditidae

Aphroditidae g. sp.

Glyceridae

Glycera capitatag U VW H G

Glycera lapidunQuatrefages, 1866

Goniadidae

Glycinde nordmann{Malmgren, 1866)

Goniada maculatag U VW H G

Hesionidae

Hesionidae g. sp.
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Nereimyra aphroditoidefO. Fabricius, 1780)

Lopadorrhynchidae

Lopadorchinchinae g. sp.

Nephtyidae

IAglaophamus malmgreni7 KpH O

Bipalponephtys neoter{dloyes, 1980)

Micronephthys minuta7 KpH O

Nephtyidae g. sp.

o o ) ) )

Nephtys caecfFabricius, 1780)

Nephtys ciliata 0O OH U

+

Nephtys longosetosg U VW H G

Nephtys paradox&lalm, 1874

Nephtyssp.

+ ||+ |+ |+

Nereididae

Nereissp.

Nereis zonatdMalmgren, 1867

|||+ ]+

Phyllodocidae

Eteone barbatdMalmgren, 1865

Eteone flavgFabricius, 1780)

Eteone longdFabricius, 1780)

Eteone spetsbergensis spetshergeMsibngren, 1865

+ 4|+ ]+

Eulalia sp.

Mystides borealis7 Kp H O

+

Nereiphylla lutegMalmgren, 1865)

+

Phyllodoce groenlandicag UV WH G

Phyllodoce maculatél._., 1767)

Phyllodocesp.

Phyllodocidae g. sp.

Polynoidae

Bathyfauvelia affinigFauvel, 1914)

Bylgides elegans 7 KpH O

Bylgides groenlandicugMalmgren, 1867)

Bylgidessp.

Eucranta villosaMalmgren, 1866

Gattyana amondseiiMalmgren, 1867)

Gattyana cirrhosgPallas, 1766)

Harmothoe fratherthomsohilcintosh, 1897

Harmothoe impafJohnston, 1839)

Harmothoesp.

Macellicephalinae g. sp.

Y Y A E A E A S
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Neopolynoe paradoxgstorm, 1888)

Polynoidae g. sp.

Sigalionidae

Pholoe assimilisg UV WH G

Pholoelonga 2 ) 0<OOHU

Pholoe pallidaChambers, 1985

Pholoesp.

Sigalionidae g. sp.

Sphaerodoridae

Sphaerodoridae g. sp.

Sphaerodoridium minutuifWebster & Benedict, 1887)

Sphaerodoropsis philipgFauvel, 1911)

Sphaerodorum graciliéRathke, 1843)

Syllidae

Eusyllinae g. sp.

Eusyllis blomstrandMalmgren, 1867

Exogone verugera& ODSDUQqGH

Exogoninae g. sp.

Syllidae g. sp.

Syllinae g. sp.

Syllis oersted{Malmgren, 1867)

[+ ]+

Sabellida

Sabellidae

Branchiomma infarctum . U j\H U

Chone dunerMalmgren, 1867

Chone infundibuliformis. U j \H U

Chone murmanic&ucash, 1910

Chonesp.

Euchone analis . U|\HU

Euchone papilloséM. Sars, 1851)

Euchone perseyzenkewitsch, 1925)

Laonome kroyerMalmgren, 1866

Potamilla neglectqSars, 1851)

Sabellidae g. sp.

Serpulidae

Bushiella (Jugaria) quadrangularigStimpson, 1854)

Bushiella (Jugaria) similigBush, 1905)

Filograna implexaBerkeley, 1835

Hydroides norvegic&unnerus, 1768

R e o o o o o) o o I I )

Placostegus tridentatu$-abricius, 1779)

Protula tubularia(Montagu, 1803)

+ |+ |+ ]+
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Spirorbinae g. sp.

Spirorbis spirorbigL., 1758)

Siboglinidae

Pogonophora g. sp.

Spionida

Apistobranchidae

IApistobranchus tullbergi 7 KpH O

Spionidae

Laonice cirrata(M. Sars, 1851)

Polydora caeca gUVWHG

Polydorasp.

Prionospio cirrifera: LU p Q

Scolelepis korsursikorski, 1994

Spio armatgThulin, 1957)

Spio limicolaVerrill, 1879

Spionidae g. sp.

Spiophanes kroyefsrube, 1860

Terebellida

IAmpharetidae

IAmage auriculdMalmgren, 1866

Ampharete finmarchicM. Sars, 1866)

Ampharetegr. lindstroemiMalmgren in Hessle 1917

Ampharetesp.

Ampharetidae g. sp.

IAmphicteis gunnelM. Sars, 1835)

IAmphicteis ninonadirkov, 1985

o S ) S O S S IS I I I (R o ) [ Y ()

Amphicteis sundeval{Malmgren, 1865)

IAnobothrus graciligMalmgren, 1866)

IAnobothrus laubieri ' HVEU X\qUHYV

Glyphanostomum pallesceng KpH O

Lysippe labiataMalmgren, 1865

+ 4[4[+

Sabellidesp.

Samythella elongatslerrill, 1873

Sosane graciligMalmgren, 1865)

Sosanopsis wirertlessle, 1917

Cirratulidae

Aphelochaeta marior(iSaint-Joseph, 1894)

IAphelochaetap.

Chaetozone seto$dalmgren, 1867

Chaetozonap.

Cirratulidae g. sp.

N A e A e

Flabelligeridae

Brada granulataMalmgren, 1867
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Brada granulosaHansen, 1882

Brada inhabilis(Rathke, 1843)

Brada villosa(Rathke, 1843)

Diplocirrus glaucugMalmgren, 1867)

Diplocirrus hirsutus(Hansen, 1879)

Diplocirrus longisetosugMarenzeller, 1890)

Diplocirrus sp.

Flabelligeridae g. sp.

Pherusa plumosa2 ) 0 OOHU

S A R S '

Pherusasp.

Melinnidae

Melinna cristata(M. Sars, 1851)

Melinna elisabetha&icIntosh, 1914

Pectinariidae

Cistenides hyperbordslalmgren, 1866

Terebellidae

IAmphitrite affinisMalmgren, 1865

+ 4|+ ]+

IAmphitrite cirrata0» O O H U

IAmphitrite grayiMalmgren, 1865

IAmphitritesp.

IArtacama proboscideilalmgren, 1865

Lanassa nordenskioldilalmgren, 1866

Lanassa venusta venugtdalmgren, 1874)

Laphania boeckMalmgren, 1865

Leaena abranchiatdalmgren, 1865

Lysilla loveniMalmgren, 1866

Neoamphitrite groenlandicéMalmgren, 1866)

Nicolea venustul§Montagu, 1818)

Paramphitrite birulai(Ssolowiew, 1899)

Pista banseBafronova, 1988

Pista cristata2 ) 0«OOHU

Pista maculatgDalyell, 1853)

Polycirrinae g. sp.

Polycirrus arcticugM. Sars, 1865

Polycirrus medus&rube, 1850

o o e o ) o S o S I I I R

Polycirrussp.

Proclea graffi(Langerhans, 1880)

+

Terebellidae g. sp.
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Terebellinae g. sp.

Trichobranchidae

Terebellides gracilidvalm, 1874

Terebellides irinagsagaev, 2009

Terebellides stroensars, 1835

Priapulida

Priapulomorpha

Priapulidae

Priapulopsis bicaudatu@Koren & Danielssen, 1868)

Priapulus caudatusamarck, 1816

o o ) ) )

Arthropoda

Crustacea g. sp.

Malacostraca

Amphipoda

IAmphipoda g. sp.

+

IAcanthonotozomatidae |Acanthonotozoma rusanovBeyazgin, 1974

+

IAcidostomatidae

IAcidostoma obesu(Bate, 1862)

+

Ambasiidae

Ambasiella murmanica% U+<JJHQ

Ampeliscidae

Ampelisca eschrichtii U j \H U

+

Ampelisca macrocephalaljeborg, 1852

+

Ampeliscasp.

+

Ampeliscidae g. sp.

Byblis crassicornidMetzger, 1875

Byblis erythrop<s.0. Sars, 1883

Byblis gaimardii .U j\HU

Byblis sp.

Haploops setos8oeck, 1871

Haploops similisStephensen, 1925

Haploopssp.

Haploops tenuikanneworff, 1966

Haploops tubicold.iljeborg, 1856

IAmphilochidae

IAmphilochopsis hamati&tephensen, 1925

IAmphilochus manudeiBate, 1862

Amphilochus tenuimanyBoeck, 1870)

Gitanopsis bispinoséBoeck, 1871)

Aoridae

IAutonoe borealigMyers, 1976)

IAutonoe megache®.O. Sars, 1879

Autonoesp.

Atylidae

Nototropis nordlandicugBoeck, 1871)

Calliopiidae

Apherusa megalopg8uchholz, 1874)

IApherusa sarsbchoemaker, 1930

Haliragoides inermi§G.0O. Sars, 1882)
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Corophiidae Corophiidae g. sp. + | +

Protomedeia fasciata U j\H U +

Cressidae Cressa dubigBate, 1856) +

Cressa minut&oeck, 1871 +

Cressasp. +

Dulichiidae Dulichia falcata(Bate, 1857) +

Dyopedos monacanth(§letzger, 1875) +

Dyopedos porrectuBate, 1857 +

Paradulichia typicaBoeck, 1870 +

Eriopisidae Eriopisa elongatdBruzelius, 1850) +
Gammaridae Gammaridae g. sp. + | +

Ischyroceridae

Ericthonius rubricornigStimpson, 1853)

Ischyrocerus commensalhevreux, 1900

Ischyrocerus megache(Boesk, 1871)

Ischyrocerus megalos.0. Sars, 1894

Ischyrocerus nanoidg$lansen, 1887)

Kergueleniidae

Kerguelenia boreali$.0. Sars, 1891

Lepechinellidae

Lepechinella arcticgschelenberg, 1926

Lilieborgiidae Idunella aeqvicornigG.O. Sars, 1876)
Lillieborgia fissicornis(Sars, 1858)

Melitidae Quasimelita formosdurdoch, 1865

Melphidippidae Melphidippa borealiBoeck, 1870
Melphidippa goesstebbing, 1899
Melphidippasp.

Odiidae Odius carinatugBate, 1862)

Oedicerotidae

IAceroides latipe$G.O. Sars, 1882)

Arrhis phyllonyx(M. Sars, 1858)

Bathymedon longimanyB8oeck, 1871)

Bathymedon obtusifror(slansen, 1883)

Bathymedon saussur@oeck, 1871)

Deflexilodes subnudy®orman, 1889)

Monoculodes packarddoeck, 1871

Monoculodesp.

Oedicerotidae g. sp.

Paroediceros lynceud. Sars, 1858)
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Paroediceros propinquus*R z V

Pontocrates arcticu&.0O. Sars, 1895

Rostroculodes boreali@oeck, 1871)

Pardaliscidae

Nicippe tumideBruzelius, 1859

Photidae

Gammaropsis melano.0. Sars, 1882

Photis reinhardi. U j\H U

Photissp.

Photis tenuicornisz.O. Sars, 1882

Phoxocephalidae

Harpinia crenulataBoeck, 1871

Harpinia laevisG.O. Sars, 1891

Harpinia mucronata.O. Sars, 1879

Harpinia plumosa. U j \H U

Harpinia propinquaG.O. Sars, 1891

Harpinia sp.

Leptophoxus falcatus.O. Sars, 1882

Paraphoxus oculatugs.0. Sars, 1879)

Pleustidae

Pleustes panoplus. U j\HU

Pleustidae g. sp.

Pleustomesus mediug R z V

Pleusymtes pulchellgs.O. Sars, 1876)

Podoceridae

Laetmatophilus tuberculatuBruzelus, 1859

Stegocephalidae

Andaniexis abysgh. Boeck, 1871

Phippsiella similigG.O. Sars, 1891)

Stenothoidae

Metopa boeckBars, 1892

Metopasp.

Synopiidae Bruzelia tuberculaté&sars, 1882
Syrrhoe crenulata* R z V
Tiron spiniferugStimpson. 1853)
Tryphosidae Hippomedon holbolli .U j\HU

Hippomedon propingvus.O. Sars, 1890

Lepidepecreum umbo* R zA866)

Orchomene serratéBoeck, 1861)

Orchomenella pinguiBoeck, 1861

Tryphosella horingBoeck, 1871

Tryphosella nanoidef.ilieborg, 1865)
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Tryphosella sarsBonnier, 1893

Tryphosella schneideBtephensen, 1925

Tryphosella triangulgStephensen, 1925)

Unciolidae

Neohela monstros@Boesk, 1861)

Unciola leucopis .U j\HU

Unciola planipesNorman, 1867

Uristidae

IAnonyx nugaxPhipps, 1774)

IAnonyx sarsBteele & Brunel, 1968

Boeckosimus plautusU j \H U

Caeconyx caeculy$ars, 1891)

Centromedon productus* R z V

Centromedon pumilud.iljeborg, 1865)

Centromedorsp.

Menigrates obtusifronéBoeck, 1861)

Onisimus norman(G.O. Sars, 1895)

Tmetonyx cicad@-abricius, 1780)

Tmetonyx simili$G.O. Sars, 1891)

Urothoidae

Urothoe elegan8ate, 1857

Cumacea

Cumacea g. sp.

Diastylidae

Brachydiastylis resima . U j\H U

Diastylis echinatBate, 1865

Diastylis edwardsii .U j\HU

Diastylis goodsiri(Bell, 1855)

Diastylis lepechinZimmer, 1926

Diastylis oxyrhynch&immer, 1926

Diastylis rathkei .U j\H U

A+ ]+

Diastylis rathkei sarsNorman, 1902

Diastylis scorpioidegLepechin, 1780)

Diastylis sp.

Diastylis spinulosaeller, 1875

+

Diastylis sulcateCalman, 1912

Ektonodiastylis nimigHansen, 1920)

Leptostylis macrur&.O. Sars, 1869

Leptostylissp.

Leptostylis villosas.0. Sars, 1869

+ 4[4[+
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Lampropidae Hemilamprops assimiliSars, 1883 +

Hemilamprops cristat¢G.O. Sars, 1870) +

Hemilamprops roseudNorman, 1863) +

Lamprops fasciatu&.0. Sars, 1863 +

Platysympus tricarinatuklansen, 1920 +

Leuconidae Eudorellacf. arcticaHansen, 1920 +

Eudorella emarginata . U j \H U + +

Eudorella hispidas.0. Sars, 1871 +

Eudorellasp. +

Leucon acutirostriss.O. Sars, 1864 +

Leucon nasica. Uj\HU +

Leucon nathorstDhlin, 1901 +

Leucon pallidugs.0. Sars, 1864 +

Leuconsp. +

Nannastacidae Campylaspis horrid&.0. Sars, 1870 +

Campylaspis intermedidansen, 1920 +

Campylaspisp. +

Decapoda Decapoda g. sp. +

Crangonidae Pontophilus norvegicu@Vl. Sars, 1861) +

Hippolytidae Caridion gordoni(Spence Bate, 1858) +

Lithodidae Paralithodes camtschaticFilesius, 1815) +
Oregoniidae Hyas coarctatuseash, 1816 +

Pandalidae Pandalus borealis. U j \H U +

Isopoda Isopoda g. sp.

Aegidae Aega psord.innaeus, 1758 +

Arcturidae Astacilla granulata(G. O. Sars, 1873) +

Astacilla longicornigSowerby, 1806) +

Chaetiliidae Saduria sabini .U j\HU +

Desmosomatidae Desmosomap. +

Desmosomatidae g. sp. +

Gnathiidae Caecognathia elongata. U j\H U +

Janiridae Janira maculosd_each, 1814 +

Katianiridae Katianira cornigeraGurjanova, 1930 +

Katianira bilobataGurjanova, 1930 +

Leptanthuridae Calathura brachiata Stimpson, 1853) + | + | +
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Calathurasp.

Macrostylidae

Macrostylis spiniferas.0. Sars, 1864

Munnidae

Munna acanthiferadansen, 1916

Munna fabricii . U j\H U

Munna groenlandicddansen, 1916

Munna hansen$tappers, 1911

Munnopsidae

Baeonectes muticf&.0. Sars, 1864)

Echinozone arctickdlansen, 1916

Echinozone coronatéSars, 1870)

Eurycope product&.0. Sars, 1868

Eurycopesp.

Ilyarachna bicornisHansen, 1916

Ilyarachnacf. frami Just, 1980

Ilyarachna hirticepss.0. Sars, 1870

Ilyarachnasp.

Munnopsis typicéM. Sars, 1861

Munnopsurus giganteys.0. Sars, 1877)

Nannoniscidae

Nannoniscus oblongus.0. Sars, 1870

Rapaniscus crassipg€slansen, 1916)

Paramunnidae

Pleurogonium spinosissimuf@®.O. Sars, 1866)

Mysida

Mysidae

Erytropssp.

Pseudommap.

Tanaidacea

Akanthophoreidae

IAkanthophoreus gracilis. U j\H U

Colletteidae

Collettea cylindratgSars G.O., 1882)

Cryptocopidae

Cryptocope arcticdHansen, 1886)

Leptognathiidae

Leptognathiasp.

Pseudotanaidae

Pseudotanais affinislansen, 1886

Pseudotanais lillieborg.O. Sars, 1882

Pseudotanais macrochel&O0O. Sars, 1882

Sphyrapodidae

Pseudosphyrapus anomal({s.O. Sars, 1899)

Typhlotanaidae

Torquellacf. grandis(Hansen, 1913)

Torquella grandigHansen, 1913)

Typhlotanais finmarchicu&.0O. Sars, 1882

Typhlotanaissp.

Typhlotanais spinicaudbelansen, 1913
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Ostracoda Ostracoda g. sp. + +
Myodocopida Cypridinidae Cypridina norvegicgBaird, 1860) +
Philomedidae Philomedes globosugillieborg, 1853) +
Podocopida Hemicytheridae Elofsonella concinngJones, 1857) +
Macrocyprididae Macrocypris minngBaird, 1850) +
Trachyleberididae IActinocythereis dunelmengidorman, 1865) +
Pterygocythereis mucrona{®ars, 1866) +
Rabilimis mirabilis(Brady, 1868) +
Pycnogonida |Pantopoda Pantopoda g. sp. +
Callipallenidae Pseudopallene spinipgBabricius, 1780) +
Nymphonidae Nymphon hirtipe8ell, 1853 +
Nymphon longimanur8ars, 1888 +
Nymphon macronys.O. Sars, 1877 +
Nymphorsp. +
Nymphon stroemi U j\H U +
Thecostraca | Balanomorpha |Balanidae Balanussp. +
Mollusca Mollusca g. sp. +
Gastropoda Gastropoda g. sp. + |+ | +
Lepetidae Lepetacaeca?2 ) 0«OOHU + |+ | +
Epitoniidae Boreoscala greenlandicgPerry, 1811) +
Newtoniellidae Lovenellasp. +
Cephalaspidea [Cylichnidae Cylichna alba(Brown, 1827) + +
Diaphanidae Diaphana hiemaligCouthouy, 1939) +
Diaphana minutgBrown in Smith, 1839) +
Diaphanasp. +
Eoscaphandridae Cylichnoides occultugMighels, 1841) +
Cylichnoides scalptu@Reeve, 1855) +
Laonidae Philine lima(Brown, 1827) +
Philine quadrata(S. Wood, 1839) +
Philinidae Laona finmarchicgM. Sars, 1859) + | +
Philine sp. +
Retusidae Retusasp. +
Scaphandridae Scaphander punctostriatyMighels & Adams, 1842) + | +
Littorinimorpha  [Eulimidae IAclis sarsiDautzenberg & H. Fischer, 1912 +
Eulimidae g. sp. +
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Haliella stenostoméJeffreys, 1858)

Hemiaclis glabraG.0O.Sars, 1878

Naticidae

Cryptonatica affinifGmelin, 1791)

Euspira pallida(Broderip & Sowerby, 1829)

Naticidae g. sp.

Rissoidae

Alvaniasp.

Frigidoalvania janmayen(Friele, 1978)

Onoba aculeugGould, 1841)

Pseudosetia turgid@leffreys, 1870)

Punctulum wyvillethomsoifleffreys in Friele, 1877)

R S S S ) S S S

Rissoasp.

Rissoidae g. sp.

+

\Velutinidae

Lamellariasp.

Limneria undatgT. Brown, 1839)

\Velutina schneiderfrriele, 1886

\Velutinasp.

Neogastropoda

Buccinidae

Buccinum finmarkianumd@ HUN U «JH Q

\Volutopsius norwegicug&Gmelin, 1791)

Cancellariidae

Admete viridulgFabricius, 1780)

+

Colidae

Colus sabin{Gray, 1824)

+

Turrisipho lachesis 0| U F K

Columbellidae

IAstyris rosacedGould, 1840)

Mangeliidae

Curtitomasp.

Curtitoma trevelliangTurton, 1834)

Mangeliidae g. sp.

Oenopota elegans0j O O H U

Propebelasp.

4+ [+ ]+ ]+

Muricidae

Boreotrophon clathratuél., 1767)

Boreotrophorsp.

Raphitomidae

Nepotilla amoendG.O. Sars, 1878)

Theshianana /RY pQ

Nudibranchia

Nudibranchia g. sp.

Trochida

Margaritidae

Margarites costaligGould, 1841)

Margarites helicinugPhipps, 1774)

Margarites olivaceugBrown, 1827)
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Skeneidae

Skeneasp.

Skenea trochoidg§riele, 1876)

Solariellidae

Solariella obscurgCouthouy, 1838)

Solariella varicosgMighels & Adams, 1842)

Trochidae

Gibbula tumida(Montagu,1803)

Trochidae g. sp.

4[|+ ]+ + ]+

Caudofoveata

Caudofoveata g. sp.

Chaetodermatida

Chaetodermatidae

Chaetoderma nitidulum R Y p Q

Chaetoderma productumL U p Q

Chaetodermap.

+

Crystallophrisson niten® | EL XV

+

Polyplacophora

Lepidopleurida

Leptochitonidae

Leptochiton arcticu¢G.O. Sars, 1878)

Bivalvia

Bivalvia g. sp.

Cuspidariidae

Cuspidaria arctica(M. Sars, 1859)

Cuspidaria glacialigG.O. Sars, 1878)

Cuspidaria lamellosgdG.O. Sars, 1878)

Cuspidaria obesa /RY p Q

Cuspidariasp.

Cuspidaria subtortdG.O. Sars, 1878)

Lyonsiellidae

Lyonsiella abyssicoléG.O. Sars, 1872)

Lyonsiella subquadrat@leffreys, 1882)

Lyonsiidae

Lyonsia arenosa 0j OOHU

Thraciidae

Thracia myopsisO j OOH U

Thracia septentrionalideffreys, 1872

Thraciasp.

Adapedonta

Hiatellidae

Hiatella arctica(Linnaeus, 1767)

Hiatella sp.

Panomya norvegicéSpengler, 1793)

Arcida

Arcidae

Bathyarca glacialiGray, 1824)

Bathyarca pectunculoidgScacchi, 1835)

R o e R O o o o I I I I R R ) ey

Limopsidae

Paracratis minuta(Philippi, 1836)

+| 4|+ |+

Cardiida

Cardiidae

IAcanthocardia echinatél_innaeus, 1758)

+

Cardiidae g. sp.

+

Ciliatocardium ciliatum(Fabricius, 1780)

Goethemia elegantula0 j OO H U
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Parvicardium minimungPhilippi, 1836)

Parvicardium pinnulatunfConrad, 1831)

Tellinidae

Macoma calcare§Gmelin, 1791)

Carditida

Astartidae

Astarte crenatdGray, 1824)

Astartesp.

[+ [+ |+

Astarte subaequilater&. B. Sowerby I, 1854

Lucinida

Thyasiridae

IAxinopsida orbiculatdG.O. Sars, 1878)

Mendicula ferruginosgForbes, 1844)

Thyasira equaligVerrill & Bush, 1898)

Thyasira gouldi{Philippi, 1845)

Thyasirasp.

+ |+ |+ ]|+

Thyasiridae g. sp.

Mytilida

Modiolidae

Modiolula phaseolingPhilippi, 1844)

Modiolus modiolugLinnaeus, 1758)

Mytilidae

Crenella decussatéMontagu, 1808)

Dacrydiumsp.

Dacrydium vitreum 0j OOHU

Musculus nigefJ.E. Gray, 1824)

Musculussp.

Nuculanida

Nuculanidae

Nuculanapernula2 ) 0OOHU

R S S S ) O ) ) ) ) ) I

Yoldiidae

Portlandiasp.

+

Yoldia hyperboredGould, 1841)

Yoldiella frigida(Torell, 1859)

Yoldiella intermedigM. Sars, 1865)

Yoldiella lenticula 0jOOHU

+

Yoldiella lucida /RY pQ

Yoldiella nana(M. Sars, 1865)

4[4[+ ]+

+ ||+ |+ |+

Yoldiella propinquaLeche, 1878)

Yoldiella solidula: D U p Q

Yoldiellasp.

Nuculida

Nuculidae

Ennucula corticata 0j OO HU

Ennucula tenuigMontagu, 1808)

Pectinida

Anomiidae

Heteranomia aculeata0*s O O H U

Heteranomia squamul@.innaeus, 1758)

Pectinidae

Chlamys islandica2 ) 0 OOHU

o) I I R Y I I S I I I
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Karnekampia sulcata2 ) 0 OOHU

Palliolum tigerinum 2 ) 0 OOHU

Pectinidae g. sp.

Propeamussiidae

Cyclopecten hoskynfirorbes, 1844)

Similipecten greenlandicy§&. B. Sowerby 11, 1842)

Scaphopoda

Scaphopoda g. sp.

Dentaliida

Dentaliidae

Antalis entalid.., 1758

4[|+ ]+ + ]+

Antalis occidentaligStimpson, 1851)

IAntalissp.

Gadilida

Gadilidae

Cadulus subfusiformi@vi. Sars, 1865)

+

Siphonodentalium lobatu(®. B. Sowerby I, 1860)

+

Siphonodentaliursp.

+

Brachiopoda

Craniata

Craniida

Craniidae

Novocrania anomala 0« OO HU

Rhynchonellata

Rhynchonellida

Hemithirididae

Hemithiris psittacedGmelin, 1790)

Terebratulida

Cancellothyrididae

Terebratulina retusdLinneus, 1758)

Terebratulinasp.

Zeilleriidae

Macandrevia cranium 2 ) 0<OOHU

Bryozoa

Bryozoa g. sp.

+ ||+ |+ |+

Gymnolaemata

Cheilostomatida

Flustrina g. sp.

Bitectiporidae

Hippomonavella boreali§/NVaters, 1900)

Hippoporina reticulatopunctatéHincks, 1877)

Schizomavella auriculatéHassal, 1842)

Schizomavella poriferéSmitt, 1868)

Bryocryptellidae

Cystisella saccatéBusk, 1856)

Porella apertaBoeck, 1862

Porella compress&l. Sowerby, 1805)

A Y A A Y e

Porella sp.

Smittina peristomatéNordgaard, 1905)

+

Bugulidae

Bugulasp.

Bugulina tricuspigKluge, 1955)

Corynoporella tenuislincks, 1888

Crisularia harmsworthi{Waters, 1900)

Dendrobeania decorat@V/errill, 1879)

Dendrobeania frigidgWaters, 1900)

4[4[+ ]+

Dendrobeania murrayangBean in Johnston, 1847)
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Dendrobeania pseudomurrayakduge, 1955

Dendrobeania quadridentata/ RY p Q

Kinetoskias arboresceri3anielssen, 1868

Calloporidae

Callopora craticula(Alder, 1856)

Callopora lineata(L., 1767)

Callopora sedovKluge, 1962

Calloporasp.

Callopora weslawskKuklinski & Taylor, 2006

Copidozoum smit{iKluge, 1946)

Tegella armiferoide&luge, 1955

Tegellasp.

Candidae

IAquiloniella scabrgVan Beneden, 1848)

Caberea ellisii(Fleming, 1814)

Scrupocellaria elongatéSmitt, 1868

Scrupocellaria minoKluge, 1915

Scrupocellariasp.

Tricellaria gracilis (Van Beneden, 1848)

Tricellaria sp.

Tricellaria ternata(Ellis & Solander, 1786)

Celleporidae

Celleporasp.

Turbicellepora canaliculatg§Busk, 1881)

Cheiloporinidae

Cheilopora inermigBusk, 1880)

Cheilopora sincerdSmitt, 1867)

Cribrilinidae

Cribrilina spitzbergensi®lorman, 1903

Cribrilina watersi Andersson, 1902

Cryptosulidae

Harmeria scutulatgBusk, 1855)

Escharellidae

Escharella abyssicoléNorman, 1869)

Escharella labiatag Boeck in Smitt, 1868)

Escharella levinsertdayward, 1994

Escharella ventricos@Hassall, 1842)

Eucrateidae

Eucratea loricatalLinnaeus, 1758)

Fatkullinidae Stomacrustula cruent@Busk, 1854)
Stomacrustula pachystegidluge, 1929)
Flustridae Sarsiflustra abyssicoléG.O. Sars, 1872)

Hippoporidridae

Hippoporella hippopugSmitt, 1868)
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Hippothoidae

Hippothoa divaricata arctic&luge, 1906

Myriaporidae

Leieschara coarctatéM. Sars, 1863)

Myriapora sp.

Phidoloporidae

Phidolopora elongatdSmitt, 1868)

Reteporella grimaldi{Jullien, 1903)

Reteporellasp.

Schizotheca fiss@Busk, 1856)

Romancheinidae

Arctonula arctica(M. Sars, 1851)

Ragionula rosaceéBusk, 1856)

Temachia microstom@Norman, 1864)

Schizoporellidae

Schizoporella styliferglevinsen, 1887)

Smittinidae

Parasmittina jeffreys{Norman, 1876)

Parasmittina trispinosgJohnston, 1838)

Pseudoflustra hinck¥{luge, 1915

Pseudoflustra solidéStimpson, 1854)

o N S S ) ) ) ) ) )

Pseudoflustrasp.

Raymondcia majusculsmitt, 1867)

Smittina bella(Busk, 1860)

Smittina minuscul@Smitt, 1868)

Smittina mucronat®mitt, 1868

Smittina rigidaLorenz, 1886

4[4[+ ]+

Smittinasp.

Tessaradomidae

Tessaradoma boreal@usk, 1860)

Umbonulidae

Posterula sarsi{Smitt, 1868)

Rhamphostomella bilaminatélincks, 1877)

Rhamphostomella hinckisiordgaard, 1906

Rhamphostomella radiatul@lincks, 1877)

Rhamphostomella scab(®. Fabricius, 1780)

Ctenostomatida

Alcyonidiidae

Alcyonidium disciform&mitt, 1872

IAlcyonidium erectun6 L O p Q

IAlcyonidium gelatinosurfL., 1767)

IAlcyonidium radicellatuniKluge, 1946

Alcyonidiumsp.

Stenolaemata

Cyclostomatida

Idmoneoides arctoflabellarig<luge, 1946)

Annectocymidae

Annectocyma majgidohnston, 1847)

R o ) S S o S o ) I I R
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Crisiidae Crisia eburneodenticulat®&mitt ms in Busk, 1875 +
Crisia sp. + +
Crisiella sp. +
Filicrisia smitti (Kluge, 1946) +
Entalophoridae Entalophora clavatgBusk, 1859) +
Horneridae Hornera lichenoidegLinnaeus, 1758) + |+ |+
Hornerasp. +
Idmoneidae Idmoneasp. +
Lichenoporidae Disporella hispida(Fleming, 1828) +
Patinella multicentrgKluge, 1955) +
Patinellasp. +
Patinella verrucaria(Linnaeus, 1758) +
Oncousoeciidae Oncousoecia diastoporidéBlorman, 1869) +
Plagioeciidae Diplosolen obeliun{Johnston, 1838) +
Stomatoporidae Stomatoporasp. +
Tubuliporidae Exidmonea atlanticg§Forbes in Johnston, 1847) + +
Idmidroneasp. +
Pleuronea fenestratéBusk, 1859) +
Tubulipora flabellaris(O. Fabricius, 1780) +
Tubulipora murmanic&luge, 1955 +
Tubulipora solutKluge, 1946 +
Tubuliporasp. +
Tubulipora ventricosausk, 1855 +
Echinodermata |Asteroidea IAsteroidea g. sp. +
Forcipulatida Asteriidae Asteriassp.
Icasterias panopldStuxberg, 1879)
Paxillosida Astropectinidae Leptychaster arcticugM. Sars, 1851) +
Benthopectinidae Pontaster tenuispinus'« E H Q .RUHQ
Ctenodiscidae Ctenodiscus crispatufRetzius, 1805) + | + | +
\Velatida Pterasteridae Pteraster militaris 2 ) 0 OOHU +
Echinoidea Camarodonta  [Strongylocentrotidae  [Strongylocentrotus palliduSars G.O., 1872) +
Spatangoida Schizasteridae Brisaster fragilis '*EHQ .RUHQ + +
Holothuroidea |Apodida Myriotrochidae Myriotrochuscf. eurycycluHeding, 1935 +
Myriotrochus rinkiiSteenstrup, 1851 +
Synaptidae Labidoplax buski{McIntosh, 1866) +
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Lbi DeZkk Hljy? K_f_ckl\h Lzdkhg EETRETEEY
Dendrochirotida [Cucumariidae Thyonidiumsp. +
Psolidae Psolus phantapuStrussenfelt, 1765 + +
Molpadida Eupyrgidae Eupyrgus scabel « WNH Q + +
Eupyrgussp. +
Molpadiidae Molpadia borealisSars M, 1859 + |+ |+ |+
Molpadiasp. + | +
Ophiuroidea Ophiuroidea g. sp. + | +
Amphilepidida  |[Amphiuridae IAmphipholissp. +
IAmphipholis squamatielle Chiaje, 1828) +
IAmphiura borealigG.O. Sars, 1871) +
IAmphiura sundevalli 0cOOHU 7URVFKHO + +
Ophiopholidae Ophiopholis aculeatdl., 1767) + | + +
Ophiacanthida [Ophiacanthidae Ophiacantha bidentatéBruzelius, 1805) + |+ |+ |+
Ophiurida Ophiuridae Ophiocten sericeurfForbes, 1852) + |+ |+ |+
Ophiura albidaForbes, 1841 +
Ophiura robustgAyers, 1854) + +
Ophiura sarsii/*WNHQ + |+ |+ |+
Ophiurasp. + +
Ophiuridae g. sp. +
Chordata Ascidiacea IAscidiacea g. sp. +
IAplousobranchia |Polyclinidae Aplidium pallidum(Verrill, 1871) +
Phlebobranchia |Ascidiidae Ascidiasp. +
Stolidobranchia [Styelidae Cnemidocarpa rhizopuRRedikorzev, 1907) +
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