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dobodyggdol  gmdy  xaual  Voddmowppgbgh  gargdgbBado,  @mdargdoi
«13609369em  Gomgbmdom @0l brgol [ymol gomgye dobsBo (1073 — 100 %),
dop@od  domo  Logdhmm  dgdseagbermds  dbmgeom  m3gebgdo  dogomb  Fmbmdom
(L3ogngbdo, y@sbo, mJAm ©s bbg) obmdgds.

bogmog@gdgdols dgbodg X3 9aL d093908690s >bm@ol, Robyma@ols,
Lognogoydolbs s  bbgs  gegdgb@gool  bsg@mgdo,  @md@mgdoi  mGasbobdols
3bmggedmJdgegdol 3GmEgbdo Jmbsfomgmdl ©s s30@md  ofmwgdosh  domygbyd
6030009 9dg0o0. domo oy gbenmds 0bmdgds dognoa@sdgdom 39dy®d IgB®mby, oby
IO0gaEdom, GmIwgdos  dogombx @  JgHow  Fomowos,  gopdy  dosGogrosbmsol
Lobmdo gBhmgyeo. gl bogmog®gdgdo o JmJdgogdl Fymol gobogy® 0golgdgdby,
bogm  domo  GomEgbmds s mobogsmomds  3bmggerdmJdgogdols  domJodoy@o
30m3gLgoom Aobolsobmgmgds.

bogmog®gdgdols dgmmbyg xaunos soMgdo, OMIgmms dgdEggemosi Fysedo
0bmdgds  dogog@sdon 1 @od@ (yoabyg. ombodbya so®gddo Ygool  gobadswo,
sbm@o,  gmaodefysmdso s ULbgs  sodgdo,  Omdgmms  @omEgbmds
05dM 0oy oS OMy@3 30bogy® 35JBmAgoby (39939 5@ 9@, (6930,
do®0g05bmds), olg domamayoy®by.
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3o0s  5dobs, bwgol  Fysmo  dgoEegl  goblbogr  m@asbyen  bogmog@gdsl
Jo@mool  Lobom, dgdobogy®  dobs®gggdl  bdgengmowsb  ho@obogro  dobosgnols  ob
3330500 m®a560b3g00L  bomhgbgdol Lobom, ©s dmerml, @mabsgo m@asb0bdgdl
o(ygd9@o bodBgdogdoms s mggbgdoms s dydydfmgagdom ©sdmsgdgdyao.

0obsdg®mgg  [o®dmagbgdom, Jow®mlyggdm, olggg GoamaE S@dmbgg®hom
gsdofols  aobgoms@gdol  s@gyen  gBedbg dgoddbs  wgsdofol  bgws dob@ools
dobogm@ols  2odmebmdols s ©gaobsiool 3GmEglgdol gegasm. o3 3gMomedo
hodmygs@odws Jbmgmmom mggobol (yegdols dos@omols 3o®ggenswo dgdopagbgrmds s
dodogosobmds. dgdymddo  mygebgdo sofym  bdgemgmols G@gg30L  3OMEYJEgdols
howobgds, mAggdoi goblbgsggdbymo  Jodoydo dgdswygbermdols oygm. 3ol yodem
‘dgoigoes  0mbgdols Log@mem msbsgo®wmds: bwgol Fyaol doGomswo  gomombgdo
LYmoge  sdmgddgggeo dool  Jobgdol godmgo@golbs s mggebgdo dwobs®ggdom
domo  odm@obol  Jgegaoe  [omdmodgs, bmeom  9dg@glo  obombgdol [o@dmImds
039560l {o@dmJdbol  Lofyol  3oboTo  dob@ool  wgasbogosl  ¢30gd0d©gds. gl
30m39Lgd0  Mobodg®dmgg  3g@omedoi  d0dobo®gmdl,  dop@ed  Iguwedgdans
bogengdo 063 gbLogmdom. sbgmo 30m39Lgools ‘b Fogens 0obsdg®mgyg
M 3gobmarmaools 9db0dgbganmgobglo Lsgzombgdos.

3.1 mg3gobol Fyemgdol ds@ogrgdol Tgdoeagbmmds

xg® gowgg XIX Loygybol slsfyoldo d9i3b0gdgdds dgbodbgl, Gmd ™3gsbols
VgomTo aoblbogno do@ogol GomEgbmds (3ges@gdoo Lowowgs, dog@sd do®ogols
‘dgdoagbanmds,  Lbgowolbgs  do®oggdol  mobogo@omdbs, @mdamgdoz [y gdol
do@0@0obmdsls  2oblobwg@ogl, IJbmxgmom  m3gebol  ygges @sombdo  gOmbso@os.
>mbodbyeo  3obmbbmdog@mgds  Bm@IYmodgds,  Gmam@3  mggebol  Fyagdol
dodogngbols  dgdig9e0mdol  Igedogmdol  mgolbgds. IJbmgmmom  myzgebol  {yangdol
5mbodbyeo  mgoligds swdmbgbogro odbs  (yemols Lobxgdol Jodoygdo obogobgdols
dglfogeom, Omdmgdo oswgdyge odbs g ©oddsGol dogd ALmgmoml  ao@dgdm
“hgangbx g®0m” gy boy@mdol wOML s Egdeg gl mgolgds s@s30lL odygos. dols
dog® bohggbgdo ogm, GMI 2od@3boMgdyam dogEool brgsdo o danog@® do®oenosb

Vomgan  bwgodo  (yagdol  do@oangdol  Tgdoeygbamds  gOmo  ©s 030890
3odmbsogaoll  (o®dmowygbl  Lobsdo®m  @sombgdol  dwobodggdols  dbodgbgeomgsbo

hodmbogboo  25d@3bos@gdyero  (yegdo.  Jggdme  dmygsbogmos  brmgol  [ymool
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dodoangdols  dgdowagbermds o  Lbgopslbgs ombgdols  3mb3gbd®sEos  Ladygsgnm
do@o@osbmdols Fyodo (35,16%0) . sengmzobols s 0. grosbobols dobgwgoom (1984):

ds@oggdol Vgd(339e0mds, ds@omgbols  dJmeosbo Isbol %

Jeoem@ogdo (dogrmowgdo) 88.7

L0 e3o@gdo 10.8

3oOdmbs@gdo 0.3

bbgo 0.2

Lo 100%

obombygdo, %o 3500bgdo, %o

Cl~ - 1935 Na® - 10.76

SO; - 270 Mg* - 130

HCO; - 0.14 Ca™ - 041

Br~ - 007 K* -039

H,BO; - 003 Sr*t - 001

xodo — 22.29 xodo — 12.87
[HA1g 35.16

Omym@ 3 dmyggobogro Imbs39dgdowsb hobl, mggobggdols ©s brggdol [yegdo
‘dgodangds,  dogogymgbmm  Jaom@owgdol  gaslls s bos@@oydol  xaualL. o3
dobobosmgdgmom  begols  Fyegdo  3b0dgbganmgbow  goblbgogwgdosh  dpobsdols
Vgeoolbaob. dbmenme @gs ombo dgoagbl bmgol (yoewdo os@OLgdyeo do@oangdols
Log@mm dobols 99,9%-U. wsbo®bgbo 0,1% dgbwgegggol 3g@omeyao LobEgdol yggeos

bbgs 9e09d9b63 by dmeols.
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32. bmgol Fygeol dos@oosbmds s dobo goblsbmg@s

bwgol (ymols FoMogosbmds os@ol 1 gy bewgol (yoedo goblbogro ygges
dobgBoy®o bogmogdgdols dgdoagbemds 3®sdgddo 0d 30Ombdom, A®mI dO™mIo s
0mo  hobogagdygmos  Jeom@ol 933035 gbG o Gomegbmdom, babdo®ygebaol
yggens  dodoao  aoaygsbognos  mJbowgddo.  Fymols do@ogosbmds  godmobobgds
30/38 9gOmggmmom, oby dgomoligoo Foggdom — 3@Omdogngmo s @mam® 3 bgdmn
o0gbodbgm, os@obodbgds S %o.  brgol  Fymol  do@ogosbmds  oberml sl
dobgBomoboizool 3bgdslmsb (M, dy/em). 50%-3g ds@ogosbmdbdols dgdmbgggsdo S %o
~M- 107,

bwgol  Fyeol  do®ogosbmdols  aoblobwgmsggb  Jaom@ols dgdggermdols  ob
Vagool  gagdd@myodhothodols dobyrgom, @owash begol Fyomo gugldOmmodos:
G553 dgBo  do@ogngdos  Fysewdo, doo  dgBoo  dobo  gaogdBHOmasdGodmds,  g.o.
Jobommdsi  bogamgdos;  Jobsmmdol  gobmdgom  dgodangds  [yawols ds@ogosbmdols
2oblobmgds  3bMogols Jobgwgom. [ymmol FoGogosbmdols goblsbmg®s  dgodangds
obggg,  Fygomdo  Lobsmerol  Lbogol aodws@gbol  gygmbols  dobgogom, @owyob
dogdgeo  ggoby  Fymol  do@oosbmdsbgs  ©odmgowgdygeo.  do@ogosbmdols
3oblobmgds Fymol Lodggmogol aobmdgomsi dgodangds. do@oaosbmdols gobmdgols
y4ggemobg  bybo  dgmmeos  go  Jodoyg@o  sbognobos,  »mydzs  opo  dognosh
‘dOHMIo@ggo000.

LbodggMogol  30@sdo®  asbmdgs  yggeoby  dod@0zo  sMgmdgd®omss
dglodengdgano. gl dmFymdoenmdbds  odanggs  Fyamol  Lodgg@ogol LY@ogew  wo
doOB0go oEagbol Ladysagdsl, @ol dgdogysi @bomol dobgwgomn dgodangds,
Vgeool do@ogosbmdoi gobolabmgdml. mygdis, 9bps s@obodbml, @Gmd dmEgdyeo
dgomeo doenbgo Josbanmgdom gogagol odanggs - dbmame 0,05%0 LobylGom.
do@0@0obmdsls 305]B0g5d0  yggemsbg bdodoe opagbgb  Jeom@ol  3mb3gbd®siools
dobggom, 9gem Lfmoswe, Jam@osbmdols dobgogom (Jem@osbmds os@ol 1 3y
begol (yomTo Jogmagbgdol — Jaeom@ol, d@mIol, gAm@0lLs ©s omeol xody®o
93>0 9barmds 3®>d96do Jepm@ols 03308°229b¢ 9 9o gbmdaby
3556 5M0dgdom). gl dgmmeo Mm3Fodsgny@o dglsda gdermdgdol 3o@mdgddo odarggs
doM0@0obmdols asblobwgmols Lsdyoemgdsls 0,01%0—dg LobybEom. 369pLgbds xg6

3093 1902 (geols doowm gm@Iygas:

S %, = 0,030 + 1,805 Cl%o 3.0)
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Lowsg Cl Fyamol Jeom@osbmdss.
1967 (geol Log@msdm@olm  dgmsbbdgdom, 3bywlgbols gm@Iyamol bogmswe
domgdyao 0bs BOM JoMB0go, dogMsd s@obsiamgd byl@o Go@Iygaes:

S %0 = 1,80655 Cl%o (32)
od gm@AIYErsd doowe Labgafmgds “Log@msdm@oliem”.

MoEaob gobsdo®s s bdgmmsdys bmggddo do@ogrols dgdig9enmds Modwgboody
3oblbgogogds ™mggobol Fyagdol do®ogool Lodygogrem d9dggemdbolgseb, s@Lgdmdl
sbsgnmpoyg®@o  LAOYJA YO0l L3gEosmyg®o gm@dgmgdo bbgopslbgs bmggdobmgol.
obg dopomomoe, dogo bumgol ‘dgdmbgggsdo godmoygbgds Bm@dyges S = 1,1856 +
1,795Cl, dsen@ools bwgobmgol: S = 0,115 + 1,805 Cl, sbmgol beogolbogol: S =0,21 +
1,794 Cl (S @o Cl dmEgdygeos 3Gmdoanggdom (%o)).

03039 UJgdoo godmmgmomos gom@dgagdo  d@sgogno  d@nsdyg s dmdensdm
Goobomgol. sbg dogogomsw, goldool bpgol (ymgdolmgol asdmoygbgds Gm@Iyanes:
S=10,140 + 2,360 CI.

3.3. 35@0@05bmdols aobsFomgds mggobol Fyamol bgpsdomby

Tyeools  do@oeosbmdols gobofoamgds ™ggoboli bgosdodby bmgswsw, Fyaol
do@o@osbmdols dohggbgdgeo m3gobol Fyeols dogsblols dwygbgergdol — bogngdgdols
5 5mAmJagdols  gobofoangdsl dgglodsdgds (ob. Ly@m. 3.1).

39560l bgeed3omby do®oe05bmdols 3obsfoggbdols bmbogy@
356mbbm3og@gdgdl 0bmgsobgbols Lodygomm Fanoydo @yz900 330h39690L. G390y
dogdgeo  bog@mem  Lygdosmo  sbobogh  do@ogrosbmdols  dgdiomgosl  ds@ogno
3obggdol  Jodo®mygangdom,  Go3  3Mb@0bgb@G @  hodmbowgbl  3o3doM©gds.
BOM3039e0  Mo0mbgddo,  §3350™A0L  mAogg Ibs@gl  dmdsBgoygero  doGogosbmdols
bmbgdo aodmoymas, @3
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byy® 3.1 mg3gobol Lodygoemm Feroyg®o do@oaosbmds (%o)

da0g®o 3obo@ydo  Jodgdol @oombgddo boangdgdols dgdEodmgdygen GomEgbmdsls s
2obAoa smANJagdsls 9zo8d0G©gdo.

Jbogmom m3gebol bgesdo@by Fymols do@omosbmdbdol gobgoy® (bmbogy®)
3obofoagdsl  Lodo godBmdo s@®gg3l: @obgdgdo, dwobsmggdo s yobyangdo.

03956996do  ©obgdgdo,  Lodygs@m  aobggddo  (osben.  40°), @sbogangm
6530096m5b  3obo@gdolash hOwommgmobs s bodb®gmolggbss dods@mygero. dom
dgo@gbom  doMogosbo (s mdogno) Fymgdo doswogo  asobggdolizgh  ao@ssigm.
bmdog®o  gobgogdol  hOommgmosh ©s  LadbGgmowsh, ™®3gebols  s@dmlsgagm
bodomgools  aolifgMog ©obgdgdo  3sLos@y®o  ©obgdgdolggbss dods®mygmo ©s dom
bogangdo dodoaosbo Fyamgdo gowssigm.

Tyewgdol Logdomm o gamsizools gl m@ogg gergdgb@o sO®ggal do@ogrosbmdols
Bbmbogoy®  aobofoggdsl s mygobol, Omam@3  s@dmlsgmgm, obg  ©sbosgagm
6530096bg 0bmysmobgdl momJdols dgMowosbymo dJodos@m gy gds sjgm.

dobo®mggdo m3gobggdols s obloggmmgdomn bwggdols dgbodmsggdbmsb sbanmls
dgbdo®g M50mbgdl  53H3boMgdgh. do@osh wopos dobsdggdol aobaol, bogg®ols,
3Mbaml  (boodo) s @  mds  gbps,  5dobmbol  gogangbs,  @mdgaoms
30909F 3boMgdgemo  9539dB0  Iwobsdggdol  IgloGmsgowsb  m3gebgdo  500-1000 33
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dobdognbg dgodhbggs. s@JBogne bwggol 360dgbgenmgbse 53 3boMgdgb dwobs®ggdo
b0, gbolgo o @gbs.

Lgbmby®@o yobyagdol @meo x 9@ gowgg oM >0l Lomsbopme dgLfsgeroano.
bodmoddo, gogobgols LEswosbg gobymgdo (yemols ds@ogosbmdol yobdsl 039396,
bo@m  asbogbymbg - 3o@oJom: 4obyaol  ©bmds  [yawols  dodogrosbmdols
‘dglodhbggo ‘d93(300 9651 0§ 3930. do@ogno aobggdols dodo@myen gdom
do®0g05bmdols bogthmm dgdo@gdols po@s, o3 Yobymgdol wbmdbsl 3o3doMogds,
d60dgbgamgobo  2535dF 3bo@gdgemo aogegbs dgodengds, dmobobml 03 yobyangdds,
AmIgdoi Y9©990do ©bgds, asblsggm@gdom 3o aobogbymby.

039560l bgesdomby (ymol dodogosbmdols gobofoemgdols Logdmem  Iggdsdo,
Omdgmoiz  ®9390bgs  Imizgdgeo  (bgd. 3.1), o@ Ygool Jops Dbwggdo, bLoswss
dobo®ggdol  2035dFbo@mgdgano  gogargbs  bdo@op  dognosh  danog@os. Sl
dogooms, dog@ool (10-12%0, yuc99ddo — 2-6%0), mgm@o (24-30%0), dogo (16-18%o)
s> >bmgol (10-12%0) beggdol do@ogosbmds dbodgbgermgbo@  bogagdos ®ggobols
Ty gdol  do@o@osbmdoby.  09dEs, bmagxgd  Lofobsomdpgam  dmgmgbslsi o3l
SA0mo0 — @0y dos brggddo do@oosbmdols 360dgbgermgsbo  bOws dgodhbggs.
dogomoms, oy Fymols doasblol d@gbsdo dpagbgero o s@ols oo, bmanm
Tyeols sm@omjengds 0bGgblogdos, (ymgdols do@ogosbmdsd dgodangds,  38-39%0-1s
(bgeomadygs  bwgs, L3s@OLgmols gy9dg), bmaxg® go 40-42%0-Lsi (Fomgano  bemgs)
dose{omb.

4g9e0obg doMogosbo bgsdo®dyeo [ymgdo sEasbBol m3gebgdos (bsdygsame,
354%0). dgodgdom  bogagd  do@ogosbo  Fysemos  Fybod  (349%0) ©o obpmgmols
(34.8%0)  mg3gobggddo.  3boIgbgenrmgbo® 53R boMgdbymos  [ysemo  hdwogmgm
4obygermgsbo m3gobol bgos 1969630 (29-32%0 o 0-10%0 65300 gbmsb).

34 do@0og05bmdol gobsfoamgds m3gebols Fyewgdol Low®mdgdo

039560l bgs30®bg  Fo@o@osbmdsl  aobsdo®mdgdl  3Gmzglgdo, @mIgerms
dogengboms Tyaol dognsblio gsgodogds: do@ogosbmds gadm dowsgos of, bows

d®3gbodo Jpagbgano bojangdos s sds@os 03 Pbbgdbg, Lowsi (ymol dognsblol
dBgbodo  dpagbgero  dopognos.  do®ogrgbo  m3gobol  bgodo@oesb  Low®dolzgb

‘dg930L 3bom gOEgegds. hggyegd@og, dmigdyeo Lo®dg smgym ob @sdwgbody
sbgygan 9@l dgoagbl. mggobols Fymgbol do@omsw dsbsdo do@ognosbmdols oliggg,

AmamO; bbgs mggebmamyoy@o dobsbosmgdangdols gobofoagds, dm@obmb@ogyd
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3o0R0bsl — 5394300, o6y ©0bgdgdl, ¥zo5d0Mgds. SFoBMd m3gebol Ty gdols
3900035 9@0  LAOYIHYOS  Logdome  oMog@magommgsbos:  m3gobgdo  s@ligdmdls
doogogmo  “9abm”  Fyed@g,  @mdegboz 53 dobosboomgdengdols  Low@dyemo
9693930l Lobom ganobogds.

FTyeools do@oaosbmds Lo@®@dols 3o@gosbmsb gamsm 0b@Egds, Gowysh gl
Fyeools 5396980l 39@@ 0z 900 Fobslfmamdol woi3gel 9bmdybggerymal: @si dg@os
Vygeool do@ognosbmods, doo dgBos dobo Lodyg®ogg. doa®sd 0dol godm, GmI
10d33M039 ©odM 3o dYeos GgddgOs@ydsbya, slgmo Fmbol{m@mds dgodangds,
oM lgdmdegl doMmomosbmdols dgdEomgdol 30MmMmdgddo, 038 dgdmbgggedo myy odseo
A933905@ O >fmboslfmdgdl ds@omosbmdom gobdo®mdgdyano Lodig@ogol
‘399300 905L. 5335050, Tymol domods B9d3g@s@y@sd dgodangds, dgedEo®mls
dowoeno 1odgg@ogomn godm{ggyemo domoao do@ogosbmds.
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0530 4. 3LMBKROC (M3Io60L )IGIIKRO HIJ0A0)

039560l mg@dya @990l gesdofol  Lomdydo  @ggodo s genods@o
3ob8300mdgoL. Jbmgaom  m3gobol Lomdy@o dogsblols aob@margdsdo  dgdsgoan
dodomo (93090 aobggnmgbgds  dbol  @oosios s Lomdml (3o
>BINLRYOMbmsb, bmgrm ©sds@gbon (3090l — dobodggdol Lomdymo hodmbswgbo
> Lomdmlb godmygmegs yobyeFo®dmJdbols 3Gm3gldo. dbmgemmom mggebols Lomdy®o
doaoblol  aob@magdols  bodxgol  dmogodo  [g3®gdos  Lomdml  ©sbsgotyo
s0OnJagdoby o Lomdml 3gans s@AIMbggOmbonsb, bmem ©sds@gdomo — Lomdml
©5bo3oMy 960 yobymols ©bmdsby.

039560l Lomdyg® doasblido ¢gdmog@dglios Lomdml Ggms [ymol bgosdodby,
Omdgelsi g39ds Ibols @oosiEos — Lomdbml dJoGomswo [yodm ©s Loowsbs begds
so®OnJmgds — Lomdml badyxgol dodomswo Loby.

4.1. Ibegemom m3gobol Lomdyg@o dsgsblbo

gesdofoli bgosdo®ol, boswspol bgws 69bol, ™mggobols s o>@IMLRYgOML
Lomdml  do@oms  Fyos@mb dboll  @oosigos  [o@dmowygbl. ©gsdofol  bgws
396900l Bgd3g@s@®s  JoMomoEs  ©sdM o dmos  dom  LomomAggombsls s
dbowsb dmbymo Lomdml @omEgbmdsby. Bgd3g@sd®ol 3goggdbomdbsls Lomdy®o
doensblo  goblobmgdogl. ™9 ogo ©5go0m0s, 35306  Fgd3gaoRg®s  do@ymomdls,
9oMYMBomo  dogsblol  @OmML  go - gagoygmmdl. gesdofols  Lo®edggdowsb
dodmygmxzomo Lomdml dows bogowo bdgagmols bgosdo@ls ©s mggobols gLzgaby,
350 gb0m 33009,  dbowsb  [odmbya  Lomdmbmsb  dgwodgdom.  sdo@mad
d90gmOm@maosls s m3gebm@mmyosdo  ogo  o3m3obgdol  gosfyggdolsl  domo
PO ILBIOILYOIGS brgds.

gesdofols Lbgoealbgs Mg30m69d0 dbols Lomdmls omEgbmds
3obLbgoggdgmos. 0p0 ©ImGoEgdYmos pgmp®ogogm obrby, Vamofswol wombs
> EEg-m5dgbg,  Jods@ @  300mdg6bg  (5GAMLBIAML  goddo@gommdsls s
0OYI0sbmdabyg),  Jggngboero  bgosdo@ols Godbs s damdsdgmdsby.  ofgwseb
3o0mdobodg  5HIMLRIOML, ™mggebols s boswsgol (Amym®E don bgosdo®mby,
obggg Low®mdgdo)  Lomdy®o dogosblo (erol Lbgolbbgs 3g@omedo s@omobsdo®os,
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@53 ©gesdofol  boggargg @ga0mbdo  Bgddg@dyg®sms ggmols s ©@mTdo  dobo
(335 gdomdol doenbg oy Ly@smnl odgngge.
dboll Lomdydo @oposiool 3bs ©gosdofol Loggmgs 1969053y @mygenos,
5303 ™3 Lomdml Jgm@swo [yodmgdo ©s bsjogdo [omdmodbgds. dbols @owosiools
3°@3309%0  bofogo 5@HINLBIOmL byws Lobeg@om, @@gdmydomns s ©gesdofol
Bgo30000m 50093 gds S Ygob oM@ Ybegds  dansbgBoms  dm@ol  Logdgl.
>M 300 Mo05300L  Lowowol dgxodEgdsl dnbygmo @oposiool bowowoglmsb
semdgom  gfmgds.  wo@hgboano  dboli  @ooszos  SEINLR OMLs  ©s  ©gesdofols
bgosdo@ols  dog®  dmsobmJdgds. bdgmgmols o mggobols  bgwsedomo, @mdgemo
30dmdM05 oM 33990 G9d390H YA gosdwg, >BINLBIAMTo Lomdml g@ddge@ommosbo
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aoododygmos  glggaol  geoEmbobmgbodgdowo  33gbsdggdoll  ao3d 390 gdols
Lobwg@odeyg. my IoBgaoggeo mogmbgaol Low®dg 200 dgB®bg dg@os, sds@gdom
309m34mx39b  BlLggmsdolo@my® bmbslsiE, Omdgmoi gobggboaros Lydeo@m@amols
Jaos  Lobegdowsb  3mbHobgb@ha®  mbgdsdwy.  doH@oggmo  FgORemdo  dmozogh
do@0s@l, ™3gobols  Jgodgel — osbdobogol, @mdgawoi 6-7 33 Jggdmo  Low®dgdo
3050l Yen@®osdolognTo 5b goegndo (bathus — @®ds, abyssos - yalig@yero).

8amadzemo Bmbos
e 5265 m295b0l bmbs
-
26006360 30 E;Tjﬁ-’(?’" o J3039¢75305¢70
5 I},C 5 :.,mm = B3H03339eP3805¢P0
SOOUMIPEmIZ0IC™0
29360l
deyemo OGS
95 sdolimdg-
r3gocro

byy@. 8.1 Abmgeom m3gebol dgbdogoblis ©s 3gansgosgols gzmenmaoyg®o bmbgdo (m@oy.)

039560l Fyeol Loldg oymags @omggge  bmbgdos @mam®a  ggoGogowol
dobgogom, g.0. g@mdsbgmby woEgdym B9bgdoe, olg dM@obmbAsols dobgogom, g.o.
Tgeool  Lobggdow, @mdemgdoiz dgdo@gmdl  mggobol  Jgodygaols  Lbgowslbgs
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bmbgdbg (ob. Lyd. 8.1). Fymol Dbgos 9gbsl 200 3 Low®dgdweg (bygdberoGm@saols
Jags  brgemo) gfmes  g3odgeogosgo, boem  ga@m  @ds  dgdody  9gbsl
(3o@osol Jggos Lobwgmsdeyg) — ds@odgemegosgo. 3ol Jmbioggl sdolm3dgasposeno,

amdgemoi ofggos ds@osgols Jggos Lobwgmowsb (6-7 33 Low®dgbg) s gao@ds
Sb60lm3gansgoomo.  3n@0bmbRsmmy@o  dodsOmygmgdomn  Ibmgmom  mggeby  0gmegs

bobodo®m, oby bg@o@ye Dbmbowe (neretis —  Lobsdo®m), Gmdgawoi  gobygboenos
doBgogygmo  mogmbganols  bmbols  bgdmm, s  ™mggebyd  bmbow, @mIgenos
dgdo@Mgmdl ds@osgrolis s sdobasaol bmbgdls bgdemm.

81 dbmgmom mggobol dm3ygmsos.

d3gbsdgms 33 sasbowsb Jbmgeom my3gebgdo Fomdmwagbogmos 15, sdobmob -
dbogme bmgol gm®dgdo goagbl 5 geoobl. gbmggmms 63 gensbowsb bwgsdo
d0bo®MblL 52, ofgsb  dbmame  begol gm®dgdo  dgowygbl  31-L. Fbmgarom
3956930 Log®omm xoddo 3bmgdmdl gbmggmms osbamgbom 150 smsbo Loabgmds.
bwggdol  goygbsdo  yggeobg oo  3b0dgbgamds  gbodgds  @m@SIobogg@gdl,
A50@sM0gol,  bofmogm®osbgdl, dOsgomxsa®osh dogdl, bohsdxggbosbgdl s
9doegls  3odmbbso®gol,  IyYEgegggbosbgdl o m@Lopymosh  Jmeoylggdl,
6gdlgoboobgdls s  ®ggbgdl.  I3gbodggdosb  Jbmg@om  mggebgdo  yggansby
db0dgbgamgobos  3ogmgobo s  3g@ooyeo  [yomdgbodggdo s dbodgbgeomgsbo
oM gbmdom g3bgogds gmgm@oGmam@opgdo s I(gebg [yomdgbodggdo. bsjangd
3°30GImd o> Igde,  Foogmo o @ydx-d¥geby  Farsdggbodggdo,  obygy
435308203560 339b>Gg950.

Jbmgaom m3geobol 3m3yasogbol gog@Egmgdol s®goemgdo dgodamgds oymlb
oo s 3d30MY, gOmosbo s Fyggdowo. mmbogg m3gobgdo agbgogds 3manodgdgdo
Polydora  polybranchia >  Thelepus plagiostoma, Logo®ibgens — Beroe  cucumis,
Joomlbso®gdo  Oithona similis.  30@Mb0mbE g0l Sdbmey@y@o  ¢ddogmglmdol
358039 gbols  s@gomo  asi3omgdom  gofOms s domo  d@ogogo  Lobgmds
9bgdogyg@os.  dogomomsw, sSlgowos Mienosomuc claudicans  3bmg@mdl  dbmamo
bdgeomsdygs bwgsdo, bogm g3@m3ol osG@sbGosg® Lobsdo@mbmsb dbmamo mgon®
bwgsdo ggbgrgds Ixmdstyg dgoygbs Lucernosa sainthilairei. Ibmg@om  3gebgdo
dabmgmgdo @020 doO®mbomb@olmgol sdobolosmgdganos 3030 5@ P00
303039 gos, @mEgbsi  obobo  agbgogds  ™mMogg bmdogd  bmbsdo, dog@sd oG
33bggds  H®™M30496Tdo.  dodmmo@gan  Mm@yobobdgdl  doggymgbgds  dspomomsw,

93



Lodbgygmows Phascolosoma margaritaceum, 3mgoodg®o Terebellides stromii, 30dlbso®o
Balanus balanus, dmegoalsggdo Mytilus edulis, gq9ds3o Balaena glacialis, bgopgbo Cetorhinus
maximus. >OLYOoMdL  olgmo  JoAMdombEgdo, GMIamgdoi  bgosdo®ye  [ymgddo

33bggds  dodm@modymow,  bowm  Lom®dggdbdo, Lowsi  [yomo  9gg®m (30300,
3bmgOmdgh  FOm3ogym  Ggaombdog.  Sbgmo  BlLggrmdodmems®ymo o309 gds

sdobabosmgdganos dog o 0mo, Loggmbmgm@slngols Diphyes arctica,
bogo@bgensbogols Pleurobrachia  pileus,  Lopo@olmgols  Kohnia  hamate,

30omlbso®obmgols Calanus finmarchicus (Lo®gobols bwgsdo o@{ggl 1500 dg@®sdwy
Loe®dgl) s bbgs d@sgeolimgols.

300OMbomb@Ggools  aog@igegboll  dodm@s@mds  0odom  soblbgds,  @™3
dgoobgyamo  3gMomeols  godgobgodmgdol  bobsdo  HOm3ogygmo  bmbs  googws o
hOogmgmols dobss®@bo, AMdgemsi 309350 §335BM@0l goszggomols Ladygoggods,
sbobanbgb  Lodb®gom  bobggodlygg®ml  (ywgddo.  @omdmdsbmsb  gOmow
BOM303900 @50mbgdol gl sbo@dmlsbanggdo b o©odgbebgh ob ao@onbsgegl
96 303 Low@dye (yagddo, @ol dgogaowsi [o®dmoddbs dodm@s®@mds  ob
3lggomdomommds. gEsdofsbyg gmods@ol obEm@oygmo  3geoggdgdom  soblbgds
d0@®Mbomb@gools  goblobangdol  jogg  gOmo  mogolgdyg®gds —  @mEglsg
d0@OMbomb@gdo  a3bgogds  SHESbGogols s [Fybsdo  mgygebggdol  hdwoermgm
500698d0 s 5@ a3bgogds gobyamgsob ™3gebgdo. 2og@3gegdol s@gomol slgmo
Fy39@00mds sbobosmgdl dMsgoe Jo®mmbomb@l ©s Il 9fmegl sdg0dm®goy@o
35303980 gbs, odobolosmgdgeos dogomomse, bogol beos®dobmgol (Echinarachnius
30M3s), brgol godlggansgobmgols (Salaster endeca), J>dogobogols (Clupea harengus),
oA gbobmgol (Hyppoglossus hypoglossus).

Jobs  g0od4obgodgbols  39Mom@do, @mEglsi  oOJHoggmo  >gbol  gewods@o
330 gdon  mdogo oy, OG0z Mggebol  gogbs  oedm  jogBoddo oy
9JOMdobgnmsb s 8dG0dm@gogmds  o@  s@OLgdmdws. o3 dmgengbsd  msgo  ohobs
3odgobgo@gbols  3g@omTo  530gdol  dgegyoe,  @sdsi3  dgydangdgeno  aobos
dmOgog o go®dgdol  domoen  aobggddo  sOLgomds.  gerods@ol  olEm@ogeo
Ggomgdgdom  soblbgds  slggg,  dodmboomb@gdols  [ybs®  mgygebydo o
SOEobHOgIN0 33O ggos.  Jodggee  dgdmbzgzedo gdmo  ©>  0pogg  Lobgymds
o3bggds  odg@ogol  olsgmgm  bobsdo@mgdols s osbool  o@dmbsgen gm
bobodo®mgdols do@gomu® Mgaombdo o @ ggbgogds [ybo®o mzgeboli hdwomgm
bofogndo. dgmdg Tgdmbgggodo gohmo s o0gogg Lobgmds Ebmgdmdls  g3@m3ols

94



sliogagm bo30Mgdbmob s hOwommgm o39M030L s@dmbsgangom bs3o®gdmseb s o6
33bggos S@sb@0zol ™m3gobols htwoamgmoon.

82 3gmogoomol 3m3gms300

bwgol 3gespos@mol gm®ds JoMomsps  [os@mdmeagbognos do@gMogdoms s
Fygoadi39boMg9d00m; 5996 Jo®omss© Fo®dmwa 9bognos 4dod@oggligdom,
bof@ogodgosbgbom, godbmlbso@gdom, mogrgbosbo  dJmaylzgdom, mggbgdboms ©o
d99dxdfmg@gdom. aods  sdobs, oo  GomEgbmdom  gog@3gEgoymos  gligg@ols
9bg@bgdanm 3bmggegdols Lbgo@albgs Lobols do@gemgdo. d5]BgMogdo
303039 gogeos  dmgerls  Loligdo, bgwsdo®owsb glgg@sdwg, dog@sd  Low®dol
450 goobmob gOmo domo GoMmEgbmds 3@ gdyemdl. dogsmomsw, [ybo® ®3go69do
250 s 500 3 Low®dgbg doJBgM0gdols Momwgbmds dglodsdolsw, 10-xg® s 100-x g
bogengdos bgos3omby 2030 (3980 9o A5m©gbdslmsb ‘gt gboom.
dogOmm®aob0bdgdol  Loghomm  @omegbmds ®39569960L  bgsdodygm  dm@obmb@ by
Aeam63 T9bo, 3909gmdl 10-sb 100 smsl gabgddms@edwy/dae domdslom 2-50 3/
(g@obo, 1965). Lobsdodm  bmendo  doBgdogdols Gom@gbmds  dg@os, gowdg ©os
bwgodo. dog bwgsdo bodo®owsb 3,7-18,5 33 dobdognbg doJBg@ogdol Gomegbmds
Tgeool bgpsdodyga 3m@0bmb@bg (10-25 9) Jgowygbl 6-9 smsl  gabgdders®ly/den,
bogoem 555 o 111 33-bg dglodsdobow, 4 ©s 2 smsl gabgddms@ly/den.

Vgomdigbodggdo  Lobgmdgdol  mgoglsb@obomn ao3omgdom  dpos@®os  ©s
doGomos  [o@dmeygboenos  3g@owosbyemo s @os@mIyg@o  [yomdi39bo®ggdom.
bogergdo oMol o303ggdgeo  dmen@osbgdo,  3(gsbg,  bso@dman@osbgdo o

y@x-d7g56g  [yoedgbodggdo.  @osbegrmgdomo  slgmoggs  Fyomdgbs®ggdols
hodmmganogo  xa9Bgdol 20303 egds  Lobgmdoms  @omwgbmdgdol  dobgogom.

B0EM3@sbJBmbols Loghom @omegbmds dlmgmom mggebgdo s@Lgdymo dgguoligdols
0obobdo,  Jgopagbl L5 dw@e.d.  3memyglgdol  dododmygemgdom  ©s  [ymol
35(30905Lmob  gOmsE osAMAYM0  Lobgmdgbol FoO@Mdomo GomEgbmds 0b@gds,
39M0osbyegdol  jo  —  dEodOEgds.  dogomomsw,  hAommgmols bwggddo
©05MAYAJool MomEgbmds Labgmdgdol dobgogom o@ol 2-3-xg6, bowm domdsbols
dobgogom — 15-50-x 9@ dgBo, gowdg 39M0Eosbymgdol. hBwommgmol  bmggddo
©05AMAYAJo0Esb  ROm  JgRor  gogMgmgoywos  Chaetoceras,  Coscinodiscus,
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Sceletonema, Rhizosolenia, Thalassiosira, Fragilaria, bogm 3g@owosbymmgdoosb —
Peridinium, Ceratium o> Rhalocystic.

Lodb®gmol bmggddo wos@mdydo Fyodi3gbodggdol @ompgbmds dgliodhbggew
d30MEgds, bmgm  3g@opoygmmgdol, I{goby o  @y@x-3(gobg  [yomdi9bodggdols
oM bmds 0b@gds.

bgg6do  BoRM3sbJHmbols doGomswo  dsbs  3mbgbB®momgdyaos  100-150 3

39b5Tdo.  bmdog® o  domom  aobggdbdo  [yoedi9bodggdols  yggemoby  do@ogno
3M63960®s530s  BoJlodgds  YIgogme  byosdod gy  )gbsdo, bmerem  FA@M3I0 e
3569940,  Lopsi  dbol  Gowoszos  9u®dem  dswsmos, - 10-15 3 Low®@dgby.
Tyomd39bodggdols  gg@@ogoy®  aobsfoangdsby  360dgbgenmgboe  dmJdgwgdls
H99390o@ M. od@oEEs, Gmd  Abmgmom  mggebols  I@ogogr  @sombdo  domo
dodlodognyy@o  MomEgbmdom  sOLYIMds  Aob3oMMbgdymos  mg@dmgmobom, Lows
Tyeools  bodgg@mogggdol 3339000 (330 gdomds  [o@dmJdbol momJml-ps “mbggew
309637, Gmdgmbsi ghowgdosh ©sdggdgeo  Fyodigbomggdo. [yomdgbs®ggdols
GomEgbmds  Abmgmom  mggobol  Lbgsolbgs Gsombdo  danogd  Ig@yggmdl, @o;
©odmgoEgdgmos  dompgbgdol  job3gbH@szosby,  yobomgdety,  Tgargdols
(3OOgY@si300ls s bmm3gsb@mbols ‘dg3300950L  bo@obbby. @mamag  {glo,
sOgdmdl  30MEs30M0  odMogdymgds  Fmbgs@gdols o  GoFm3sbJ@mbgdols
A5mEgbmdsl  dm@ol;  9335@™@ Y @s0mbdo  Fo@dm3@msb]Bmbgdols  asbgoms®gds

‘dgodan gds, dgobeygoml gobydswols @wgxoio@ols asdm.
Bbom3gobJHmbo  Lobgmdgdol  dgdswagbanmdbols  dobgogom  9dgRglfomaew

Fomdmeagboanos 30dmlbso®gdom, 30Mgge ®ogdo bobhsdgggbosbgdom,
939859 boowgdom, dobowgdom, 599303mgbdom, SAMEG30m@gsdosbgdom,

bogo®osbgdom, gegsdgngbosbgdol do@egdom. bwgol 3ensb@mbydo godmlbso®gdols
1200 Lobgmdbowsb 750 d0g390869ds bohodggbosbgdl, 300-bg dg@o — 5dg03mEgdls ©s
80-bg dgBo — 93R59booogdl.  begol  3asb]Bmbgdl  dm@ols  Labgmdoms  wowo
A5mEgbmdom  s@ol  FoMmImwagboano  9ds@Bogglgdo, @mIgamms dm@ol  [odygoboo
Jog@osbgdo  Phaeocystis o Noctiluca, 9d@sgs@@oizbmgsbo  @somgs®ogdo s
bm209000 068Ybm@os myxsbowsb Tintinnoidea. ssbaomgdom 4000 Lobgmdom s@0sb
Jo®dmpygboano  bof@ogo®egosbgdo, @Omdgmms  yggeobg  doboyg®d  gm@dgol
356939mgbgds Moo Igygbgdo, Logmbmam@gdo ©s asblsggmdgdom, Lags@ibgya gdo.
3eob]Bmby@o  dmenyglzgdol  OomEgbmds  osbgrmgdom 180  Lobgmdom  s@o0b
Foddmeagboano. sdobmsb, s@lLgdomo 8bodgbgermds 53l bmgog@mls Pteropoda o
Heteropoda. 3gnob@®Jmbdo  360dgbgermgobo  @omgbmbom  dgodangds, o@OLgomdwogls
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30 obJBmby@o xopoMydosbgdo Sagitta, dJodomsse mdoa (ymgddo — 3maoldgdgdo
Alciopidae, Tomopteridae > dgoo®gdom odgosmo — bydg@Bobgdo Pelagonemertes.
dogn0ob oo MomEgbmbdomn 5@l Fo®Imagboeno  bmm3msb]@mbdo  glizg@ g0
9bg@bgdenmgdol  Is@angdo.  bom3sbBmbol  Log@mm  Gomegbmds  Jbmyanom
039569d0  s@Lgdyemo  dggoligdol dobgogom, Dgoagbl 21,5 de@.d, Loowsbss
ssbamgdom 9 Je@E.R.  Jowpol  do3@m3msb]Bmbol  fomow, 12 de@e.d
Foddmeagboanos d9bm3@sb]@mbom, bogm 1 dar@e.d. — doi3@m3@sb]@mbom.

B3 obJHmbols x0dyg@do bso@lobgmds I30M©gds m3gebols mos bofoggdowsb
bwggool  goblogymdgdom, Jows  bwggdol  dodoGmymgdbom, GMImgdoi  depogd
3090 3boMgdyeos.  Low®@dol  doGgoolbmeb  ghmoE,  slygdymo  asM3399e00
300@0bMmbGgbosb, 3eobJBHmbydo 3bmggegdol x0dydo gdopagamds dgos®gdom
10035003560 brgds. bogoghmo  Labgmds  pogdgmgdgmos  dbomag  Fymol
bgpsd3o®ye  g9bsTdo  (dospomomsw, Oithona  similis, SOo3omsbyl,  Centropages
hamatus, C. typicus), Lbggdo agbgogds 100-500 3 x965F0 (Calanus finmarchicus, Metridia
longa, Aglantha digitale, Sagitta elegans), Ubggdo 3o — ow Low®dggddo (Chiridus,
Eucrohnia hamate, Microsalanus pusillus). gg®@ogogg@o asbsfoagdol sblgmo Lby@omo
33bggos bOsLO Y@ Bmdgddo doTob, Gmglsi 9dgdglbo Lobgmdol sbogmasb®s
QmAIJo0 253039 gdgmos  [ymol  bgpsdodge  ggbgddo.  bmm3@sbJ@mbols
oM gbmdol FgdoMgds sdgo®oe asdmbos@yeos 100-1000 3 ¢3gbsdo.

b9JB™bo dodomswaw [o@mImwygboaos mggbgdom, dydydfmg@gdom, mogrngbosbo
dogalggdoms s  gdswengbo  jodmlbso®gbom. bwgsdo  Isbmgdgdo  mggbgdo
doggnmgbgds  bmgol  0ggbgdl, @mImgdoz  3bmg@mdgb  dbmame  brgsdo,
B®5bboR e mgg3bgol, GmImgdoi Gmame [gbo, 0339090006 bwgsdo ©s Jgo®oml
4m05b  dpobo®gdo s bobyg@o@®sbbod e  0ggbgdl, @mdmgdoi  EbmgOmdgb
dmdgosdm  (ymgddo o  I@ogmegdosh  dpobsdggbol  Jg9dmfgado.  begol
093bgdoesb  hOwoammgmn  bobgzo®lbygdmdo  gggmoby oo  Gosmgbmdom
Fomdmeagboanos  Jodogolbsodgdo (Jodsgo, Lodwobo, dmogs, Jodboas, Jog3dos),
dgmeg  seaombgs  go@mggbolbsodgdo (godmggbs, bogops, bggzo, dob@so), dglsdy
sa0@mbge — Jodkoamslgdbdbo (Liygddb@os, mobylo, brgol Joddoms, LEsgowgdo).
B®obboG o 093bgdo 439e05by OO0 oM gbmdom Fo®dmeygbognos
0G0 9@olgdodbon s bymbolbso®gdom. bobgg@o@®sbbo@d e mggbgddo 3oMggen
Gopdo  Pbps  ogslobgammm  bogm@s,  3o3o®dobs,  Lobobo s Lbge.  {ymol
d9d9dfmgdgdowsb  bwgol byddmbdo yggerobg 860d3bgarmgsbos  ggdsdolbso®gdo.
903530560 39353960 930053 gloe dmMgomy® s bm@om @ @o0mbgddo 3bgogds;
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©oE@obgdo ©s Ggmbodyoms §98s3gd0 obygg, 3o3OGILISYLoS FgRs@dom ©odow
3obg©9dTdo.  brggdbdo dogosb oo @smEgbmdom  Lobgrmdgh  gomygmagbosbgdo,
OMAgEmsqshb [ybod ™m39569d0 dobo@mdgh woEyy®ds Lgesdgdo, hOommgm s
Lodb@gom bobggodlbg@gml s@JBogae bpggddo — Lgesdoligd@bo.

0o389bosbo dmayliggdo bgd@mbdo ¢30@s@gbow [omdmwygbomos goads®gdom.
hOogmgmols begsdo oo Gomegbmdom agbgwgds hOwommgmols gsends@o. Loligo
Sorbesi, 5431 s@Imbogangom bs30@gdmsob goddsgmgdolngol 03M0bd9d056 53gM o 9o
godo@ols L. peali gbo®dobodo xmpgdo. mdoen {yawgddo dg@om 3530392090900
dgensbmggbgdo Sepia officunalis, bmenem bOogmgmols Fyegddo — Rossia. by@mbyd
300mlbso®gdl dm@ol yggeroby oo Gomegbmdomn [omImwagbogos 3093983 9d0.
69JB™byM0  m@a560Bdgd0L  Logdhmm  @smgbmds dbmgmom  m3gebgdo  s@Lgdyeo
‘dgnolgdols mobobdow, dgoagbl 1 den@.@H.

bgobEmbo Fo@dmagbognos  Jgoo@gdom  bsgamgdo  @osmEgbmdols gm®@dgdom,
Amdamgdoi Lobamdgh bgwsdo®bdyg (930bgolEmbo) s 3db0dgbganmgbom  dwo@s@os
Vgeool  bgosdodyga 19650 (303mbgolBmbo).  g3obgolEmbolbmgol 9u®m  Ig@ow
sdsboliosmgdgaos bobggMobydgdan@mosbgdo (ago®gdo Halobates, Hermatobates o
Halovelia), &m3ggdlsi ¢@g9bols 9bodo Leygmosm ©ogodamo ojgm. gl 3Fgdgdo
dbygdgdo o LY®ogo aowoswyommgbosh ™3gebol bgosdodmby o Jdbosh o
XM2YD  gO0mdgomdsls o@s dbmeme Lobsdo®m bmenTo, s@sdge oo mggebydogs.
303mbgolEmby®o QMAdgdo Fomdmwygbogros G020 3O mbos@y®o
A50ME@sM0g600,  0dmlbso®o  3mb@gmowgdom, Logrdgdom, Laspodgdom. dobmgols
sdsboliosmgdgaos o@obs®ogdo Minyas, GmIggdoi bgosdo@ye go@l gdog@gdosb
dJodom ©o by  g3ogdosh.  do®ol  bowybdo  JoBo®obobgdbym  Jlgando  dog@ols
599dBos. 3939 ggbosbo Jmaylizgdo Janthina, Reecluzia, Glaucus, Glaucilla, @mdgeoms
9L ydgdgdageo bogods ojgm, (yol bgoedodl gdsa®gdosh L3gEosgry@o 3336030
A030039000, GMagdoi Loglgs dogdol d9d@gdom. Fymol Dbgosdo®byg ©sdop®gdols
dbgogl dgomel 094gbgdgb gangsdggbosbo  3odmgdo Lepas fascicularis. mogggbosbo
Argonauta 53539 dobboo  bdodow 04gbgdl  39dbol boBgbgdl s ULbgs dEy@eg
Lo bgol. Fyanol bgwsdo®dzgds 9650 oo Gomgbmdom admgLgds dmenogdol
33903bgdo, mggbgdol Jgo@omo, bohsdggbosbo jodmgdols Gogol boydaosgry@do s
3M393m0@ @0 LEswogdo, dGsgsgo mggbols @oglbodgdo.

3engobBembo  do@omopse  Fo@mdmwygboanos  Logmbmygmagdomn  Physalia,
bobp®mgmagdom Velella, Porpita s Ubgs, ®mdamgdos 9bo@dobod  “xmpgdow”
30M3©gd05b, godm@hbogngdom Planes, GmIgdo o000 ©gd056 39b do30b%by
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dogdgao  ob  Lodaobol Fyoedi9bodggdmsb  ©s Lbgopslbgs Lopbgdmsb gomsg.
Velella-ls> o> Porpita-li  Jogoagdby s  hebhbols  bo@hgbgdby bdodow  Lbgosb
dmgg@Ebaolby®m-dmEoba@m obmimwgdo Idothea metallica.

83 glggMol 3m3gmszos

aLggeols QD@ doM00 SO Jo®dmpygboganos d5]BgMogdom,
Vgomdgbo®ggdoms s bmpog@mo yggogoamgsbo d3gbs@om. gogbol oo bsfogro
Vo®dmeagboanos  dogdom, dyageggbosbgdoms s  m@bogoygaosbo  dmaylzgdom,
699 3o6056gd00m.

3096@0L  Low®mdgdo  doBgdogdols @osmgbmds @mamai  (gbo, dGodwgds,
5dobmsb, b'dodo Modgbody slgymoms s smoligymon. asblsigmdgdomn LY@sgsw
93995  5gOmdymo  bodBgMogools Gomegbmds, @0l dgogaowsi dosmo  YgBodwgds
obogmdgools  MomEgbmdobmsb  g@9bBol  Low®dgdo  Lye ggdm  ogegdl.
dogomoms, hOogmgm  SHsbRogsdo  5g@mdgbol  Gomgbmdol  dgBoM©gds
5bogM™mdgo0l HomE bmdslmsb @sdol bgosdo@ye g9bsdo dgopgbl 64%-U, 4-6 13
596530 — 21-U, 16 I Low®Igbg ©s YBO®M WAIo — Fbmeme 2-1 (Peres, 1961).

QoA™MdgbGMLo  dodomswse  [o@dmwygboenos  dyds,  [omgawo s I(goby

Tyoedgbodggdom  ©s  slggg,  Dbmpoghmo  ygogogrmgsbo  33gbs®om.  gg9emoby
db0dgbganmgobo  dom  dm@ol  s@ol  Ig@s  [yoerdgbodggdo  (Fucus, Ascophyllum,

Cystoseira, Turbinaria, Laminaria, Macrocystis, Nereocystis, Eclania, Hormosina), msgolo
dbodgbgammdbon  dgm@g  segombgs  Jomgao  Fyoadi9bsdggdo  (Phyllophora,
Polysiphonia, Laurencia, Hypnea), 39l539%g — 373569 (yoendi9bodggdo (Ulva, Cladophora,
Enteromorpha, Caulepra, Dosicladius, Codium). Go@mdgb@mbols xo3900 @omwgbmds
Jbmgmom mg9s69do dgoygbl 200 denb.@-L.

R0AMOgbGMLol  gobofoamgdols  ao@g399mo  3obmbbmdog®gds  s03300390
Fyoed39bodggdols Tyanol 03 dmd@smdolowdo Fobssmdwgamdol 9gbs@ols dobgwgom,
Omdgeoi  33gbodgl  sdmdgdl  a®dybdL. dospoomsw, Fucus vesiculosus dgogdls
Ao@Egdols ©o@AYIgol domom 45 3o/ F. serratus gdaogdl — 40,8 33/132 dognols
o®RYdgdls, Ascophyllum nodosum — 37,6 3o/bd%, Laminaria digitata — 41,9 3o/Ld 35906,
amegbsig  Ubbgs,  9dgdgbo  Tyomd3gbo®ol  dpgdsmdbs  39dol  dmdgogbobswdo

3530 gd0m  boggmgdos  (Peres).  s5do@dmd  @ogodya  (yawgddo  doGomos@sw
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3580390 gdygeos  Acsophyllum nodosum, bogem  bgzo®mdigd (yegddo — dGogsgo
Lbgoalbgs Lobols g3939Lo.

bomdgbhobo  Foddmwygbogros  bmgamdol  gzoeg@gber  ddogomagdmgobo
NX3YBIo0n s gy dom dmAol oGO3 ghmo 5@ dogimgbgds 3geogoy@l, d9b@emlmsb
d03oMmgdsdo  byg@omo  goblbgoggdbymos.  3bmgdgdols  asdm@hggma  1lgg@geo
bobosmo oJgl @@gdangdols yggems Lobgmdsl, dbo@mgggbosbgdls s momdol gggems
699 35605bL. bmmdgbGmLol Loghmm @smgbmds Jbmgaom ™ 3geobgdo dgomagbls 10
Je@e.¢ dgbBmbols domdsbols asblsgygmdgdomn oo @omEgbmds (bsdyserme, 1
38/ ©odobolioomgdgmos  Lobodo®m  Gs0mbgdobmgol  3s30m503 900l doGEgdom.
35090039 geaby 396Ambol domdsbs boTgemme  dgoeeygbls 200 @/, beowem
200-ob 3000 3 Low®dgdwyg — osbmgdom 20 2@/ ©s sdolsmol aGubHgdby —
0,03-0,08 o&/32.

‘g B Y@o  H50mbg600sb doGos@ols s sdologrols bmbgdols dods@myen gdom
BbmdgbBmlols x0dygdo Jgdswygbermds @o@M0dgds; sdobmsb, dBsgoo gm®dobmgols
©sdobolboomgdganos  aog@gergds  dbmeme  2oM3399e  Lo®dgby,  GmIgaoi
‘dgodangds, 0330 gdmEgl 5ds m9 0d Lobgmdol dgdmbgggsdo, o3 ©edmowgdyemos
sMgoeby,  @mdgedoz  dmigdymo  Lobgmds  bdobo@mdl. olg  dogogomsw,
>0 JBoggmo  Lobgmdgdo Loggmodo s@goaol Lodb®gm  bmbgddo @mameg  (gbo,
53bggds  9Rdm o Low®dggddbyg, godg bOommgn @o0mbgddo. dspsmomsw,
50 JBogodo  og@ g gdyeo  Iyigeggbosbo  dmaylgzo  Lunatia Pallida, &mdgenoi
3bggds  mogmbgan  Fyoamdo, s@JHogol  Lobwg@mgdl aodgm  3bmgdmols 2-3 33
Loe®dgby. sbogrmgoy®o  J3gg0m  bobosmwgdosh dmaylzgdo Arca glacialis, Pecten
groenlandicus, Modiolaria discors. mgoy®s Ophiacantha bidentata >&J@ogodo — mogmbgaools
QMAss, bogm sbm@ols 39bdyagdmsb opo ggbgwgds 4450 3-ol Jggdmm Low®dgby.
oM@ Y@ogdo  Elpidia s>  Myriotrochus — >®J@ogaee  [yegddo  Fo®dmomagbls
bygdgo@m@samols  bobs@®gdl, boerm  GOM30390Tdo  olbobo  sbdobogrols o6 byyans
Yo A @o560bogol 3m3gEsi09b0s.

Jgosbo  (b®gdosbo)  a@9bBgdowsb  Jgodosh o @odosh  a®yb@gdby
aoabgamololl glgg@ol 3bmggegdoll @omegbmds Mmama i (gbo, 0bOEgds, bmanm
domo  Lodygoemm  [mbs d3odgds 0dol godm, @md g30x09bol  Fo®dmdowagbangdo
bmdom  35FoMoggos (O9bBol  Fm@osbmdol dgdiomgds, Islby oo Gm@dgdols
>Olgdmdol  dgydargbanmds).  0bgoybol  [o@dmdowagbangdols  bodx by b9bGmLols
Log@om  domdols  @dogr  ad9bBgdbg  dgodangds  ogmlb  ¢gOm oo, ®Yd3o
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930935960l 3bmggangdols domdsls of ¢BO™M bogargdos, godg dogod a®9bRgdby
(bye. 8.2).
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b6gBo  Hg08s 380 bégdo  Jgods  @sdo  bGgdo  4z0ds  msdo

o

by, 82. g@mo m@yobobdol Lodyogem Fmbs, 93035960l domdsls s Moibmgbgds

84 3m3ygmo30gd0 Lbgopslbgs gobgegdls oo Low®dggddby.

300MMd0mb@gdol  sdom@G o  ao@gdml  bmgogdmo  goJdmmo  balosmgds
33390050 asdmbs@yeo g@oogb@ o 330 gdom, M53 gobs3oMmmdgdl do® 3397
356mbbMm3ogMmgdgdl  brmgol  m@yebobdgdols  goblsbengdsdo. gomgdml  dgos®gdom
UGG 3gEoggogdl  dogggmgbgos  Fyaol  mgddgmo  @ggodol  dg@gdo
933°0M™M0sb  3maylgdolzgh o  s@Lgdmdol  3o@mdgbol  (33@s  bgpedoMowsb
Low®dgdo. B9d3g@s@@gmo  300mdgdols  (3geol  odogo  gobggdowsb  Js@oo
3obggdolizggh  swaomo  ogl Fymol  bgosdodgm  9g3gbsdo s glggdby
306306963 M0 dgerggols bmbsTo. Jo@mdomb@gdol dgdmbgggsdo 360dgbgemds 53l
o> dbmame  Tyamgdol go3090sL  g33o8m@0sb sdm@gdols dobgogom, o@sdg

#993905@ M0l PEg-Esdydo s Lybmbydo sI3eodyYwols (33E 0 gdgdlise.

101



N
8
T
|
g

~
8
T
|
[
=)

|
S
@bodols Bydagoemebs Imsbidmbao,
% bbgrgemols 886Gsemo fombomsb
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wammga  JIFIONBImo s8s0mgdols Bebgdo 48B3
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Bemsbefdbembols Bomdsls

T R O M M e Y TR Y Y BN B
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bg@. 83 3mobdBmbol (I, 2 s II) 396@mbol domdsbol ggmoggds (I, 1) wo 3masbidmbols
(3b030sbmdol  3gmomads (I, 3) wsdomo  aobgegdosh  Bs@omo  pobgogdoliggh. 1,1
3060maGopma0l  dobgogom; 12 —  dmam@mgol  dobgpgom; 13 —  dmam@emgolbs o
30603G0m30l dobgogom; 11 — bgbggg0h0l dobgwgoo.

30OMb0mbGgools  domdsls s Moibmgbgds bmdogdo obggbosb  sdseno
3obggdolizgb  hggnegd®og, 3Eodwgds (by®d. 83). dogogomosw, (ybod m3gobgdo
bmdog®o  bmbgdosb g335o@™mM0L3gb owosaogdolols beomdgsb]@mbols domdsls
dgoOwgds  5-10-x90, dgbGmlol —  40-80-x96, mggbgdbol — 2-3-xg@. dboeme
933°0™Gol  dobgmdmo s bmyog®on  @sombdo, Lowsi  [ymol  0b@gblboygdo
‘dg930L gegaom dob'do dompgbgdol Gomegbmds dbodgbgmmgsbos, 3gansgy®do s
596@mLY@0 Mm@Ao60bIgdol domdsls jgansg do@yermdls.

3037@5300L  OomEgbmdMogo  goms®odgds g335@m@ol  dods@mya gdom
3oblogym@gdom  dggg9m@o  solobgds o Low®dggdby. oy dspomomsw,
@o@m@smyg®o  dgbGmbol  Lodpodon  FOM30g9d0  dgodge 09 Hodm@hgds
Pgomgey®  aobgogdl, 2-5 33 Low®dgbg ULbgomds 10, 100 ©s 150-x96@ dg@os.
BO™303960L bgpsdod g (ymgddo 3ansb]@Bmdols domdslbs Gmym® g (gbo, 5-10-x96
bogengdos, go@g bmdogho ©o dm@o@ymols  dodpgdedg  aobgwgdol  dglsdsdols
53965T0. 100-1000 3 Low®mdgbg dgbodsdolo domdslgdo gOmBsbgmoligeb ¢339 15-30-
Xg® 3oblbgogogds, bmerm 4000 3 Low®dgbg — 100-x 9@ s Ig@oo.

BOm3039e00 bmbols d93M0 Go0mbol 3m3gmsiools Msmgbmd®ogo Loms®odols
do@omso dobgbo domygbgdol ¢3ds@obmdes, o3 beywsglh RmEGoLobmgbodgdswo
d3gbodggools o  dglodsdolbow, 03  bmggmgdol GomEgbmdsl, @mdangdoi o3
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33965099000 0339090056, BAOM30ggmo  FTyamgdol bgosdo@dyamo  g9bol Lomo®ody
bogggdo do@oangdom  3oMggen  @oado soblbgds domo dognosh LylLBo godm@sbom
Lom®dosb, Goasb 360d3bgarmgsbo  {9d3g@s@ydgmo Og-@sdy®o ©s Lgbmby®o
0493900L  o®  5@Lgdmdol  30Mmdgdbdo  [ymol  Ygdgge 53 bmbsdo  doenbgo
4dbodgbgamms. 0d GOm3ogye Fymgddo, Lowsi dgdggs dgoos®gdom domsmos o
dglododolbow, bgosdo®by  godmweol  dg@o  domagbo, Mm@ysbobdgbol  @omwgbmds
dognggg 0b@gds. sligmo Ly@smo 0ddbgds 39@dm, 3sLo@mdm@ol (5335@™A0sEY@0)
LboFobosomdegam ©obgdols @gaombdo s bmyog@m Lbgs @oombdo. godws (yemols
00 9bgd0m Loms®odolbs, JdAsgo@0 B™M30 39900 ®o0mbols 303705300l
OomEgbmdMogo  Loms®ody  9gogdodegds  dowom  Bgddg@s@y@sl.  @gd3g@ms@ ol
353 g0olmob gOmo© mAA60bdgdTdo bogmog@gdoms (33es dE0gMEgds s JH!Mo ©o
03039 60m3dsbols >@OLgdbmbdolmgols G®M30390Tdo Logo®m bpgds gadm dg@o Lsgggdo,
3000Mg bmdogd s 3m@sdymol  dodpgdedg @sombgddo. Lbgs Lodyggdom ®m3
g0 gom, dowogn  as5bggddo  Godm3msb]Bmbgdols gHmo s 03039 Gomgbmdom
Bgodaegds 05Ggoml 9gGm Fghds bmggmds, gopdy (O30 Fgayddo.
AomEgbmd®ogo  dohggbgdemgdol  Lado®obdodme, do®mdomb@gdol  x0dyco
dO5go39@Mmgbgds BO™M303900L dods@mygergbom go o J3oMEgds, sMIge 0bOEgdS
(Lyd. 84). 530l dobgbos bgaenlsgdgeno B gd3g@s@g@gemo  300Mmgd0, 5335@™A00L
booyg s Lobsdo®m bmeol w@olg®oemo bobosmo (Gmdgeroi 10-12-96@ g oo,
30Mg  dopogn  asbggddo), o3 JIbol o domE@M3oggee  dOSgoEBgAMgbgdsls,
Omdganlbsi dggbodsdgods x0dydo IOsgomag@mgbgds.
933°0M@0l 30 gdbomn  seaoo 53l 3o gm0 X3 9Rgool  Homgbmd®ogo
oMEMdgboll  odobolosmgdger (330 gdgdl.  obg  dspooms,  osGmdgdol
oM gbmds  adsa asbggddo g3gds, bmerm 3g@oosbymgdol — ob@Pgds; dsmo
GomEgbmdMogo dgxomwgds (D/P) oggergds d9dmgabso®ago:

3obgo, a@sw. 40 30 20-10 0 10 20 30

D/P 1,72 0,48 0,10 0,073 0,29 0,45 0,39

©05G™Mdgdo 3gM0Eosbymgdmsb dgos@gbomn 9u®m dg9¢ RMLRSGL Lodko®mgdgb,

boam gombgs@ol 3mbigb@®siool dgdEomgds g33o@®m@0l dods@mnyegdbomn soblbgds
0dog9  dodos@mnyagdom  Jodwobsdyg, dglodsdobo  [ys@dgbodggdol  Gomgbmd®ogo
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QoMb 330 gdom. IsLo@mdm@obo  Lofobowdwgam ©obgdol bmbsdo, Lows
0b@Egds BobRs@gdbol MomEgbmds, osEMdgdol Momwgbmds 0b@©gds.

AOM3039  bmbsdo o33 gdYgeos  ddsgogmo  Lobgmds s domo  dmgeno
X3 9BIO0, @MIegdoi @ 23bgegds YROM oo asbgegddo. Ibmmme AGM™30396d0
Lobarmdgb 393 gOm3meygao Jowalizgoo s do@xbols 3merodgdo, GMIgemsi 20°C-by
0o 3933gMo@ Yoty s@Lgdmds 5@ Ygydeosm. 53 @gyombdo  momdols
3odmbsgaolols  Loboom a3bgogds  3@sb@mbydo  gqlgxngbosbgdo, Logmbmgmagdo,
dgybgdo  Geryonidae o> Charybdeidae, 3g0s5b]@mby®o  3menodg®goo  Alciopidae,
3enobJBmbydo  dyggeegagbosbo  dmanyliggdo  Janthina, LspoBgdo @  Loanidgdo.
Vgoad3960Mg9d005b Ibmame 20°C-bg s @M dopog Fgddgmsd®sby agbgogds
go@x-37g06g [yoedi9botggdo Trichodesmium, Syracophaera (3o gmeo@megm@opgdols)
939®glbo  Lobgmds  ©o  3gMoosbymo  (yomdgbodggdol  bmaog@mo  Lobgmde.
BOm303900bmgoll  Ig@o  sdsbslosmgdganos  do@xbol @oggdo s  doba®mgyero
doMg60; doba®gdo, AmIgamsi ¥glggdo dogmdo ofgm, 0bGgds @sdosh y@bR by,
doMomos  denog® 2533 3boMgdyga  Moombgddo (Ipobomggdol Tglo®meggddo). of,
hOoanmgsbo  bggdol 4399  @3bmg@mdl oo  @smgbmdom  sdgodomb@gdo,
Omdmgdo dgoagods brmgol, 3@ gbo60 Fymmols s bdgergmols m@aobobdgdolash. @i
‘dggbgds AOm3ogyeo Gsombols hOogmgmom ©s Lodb@gmom dpgdsdyg Ggaombgdols
QeoOsls s goybsol, dommgol godm@bgymse  360dgbgermgsbo  GoJbmbmdoydo
X39B9Oo0L sOlgdmds odsboslosmgdgao @ s@olb.
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byy®. 84 gam@obs ©s Goybol x0dy@o IOogo@ugOmgbgds dbmgmom  mjzgebols
Lbgoolbbgs  aobgoy®  bmbgddo. I —  Degol @bmggergdol (1) w©s  glgg@ol
do30mg08 950l (2) x0dyg@o  IOsgomagamgbgds dbmgmom  mggebols dg@owosbyyan
d@oenbg (bgbzggobols dobgogom);

II — Bmyogdmo m@as60bdol  xa1x9d0l x0dg@o IAsgomagmmgbgds 5@ J@o oe-
dm@goma® (o), GOM3ogge (8 ©o obBodHogam (3) Goombgddo  (3gobdmobols
dobggom).

1 — Diamtomeae, 2- Peridineae, 3 — Calanoida, 4 — Euphausiaceae, 5 — Hyperiidae.

9bs  S@0b0dbml,  @md  Jowogro  aobgogdo@sb  @ods@o  asbgogdols
dodo@m g gdom  bemdgb@mbols  dGsgomag®mgbgds g y@  @sombdo  Log@mm
Fgbol  mobobdo, 0bOEYds; m9d3s, gl gobmbbmdogdgds gOEgmwgds  dbmamo
930359b0ls s oMo 0bgoybols dgdmbgggedo  (Thorson), @oaob @gd3g@ds@ysms
sd3gro@ygeol  Ggmomgdgdo,  @obyg  dgoTomoe  @sdmgoegdygmos  3ndgaraiool
x0d900 Lodpowayg, a®9b@do aodmbs@dyamos bogegds, gopdg dob Jggd. bmdogmo
bmbgdob YB®M dowom a5bggddo posswyomgdolisl Jbmggmom m3gebol goybs
©oM0dEgds (ob. by®. 8.3)

Amama i [gbo, Joamdombdgdols bmdgdo IGoMegds Iswogo  asbgogdosb
b0 25bg0gdoliggh. dspsmomolmgols sgo@me Jmaylzgdo Nassa clausa, GeIgeoms
Loa®dg  Ugogg®ogdo  s@(ggl 12,7 33-L, obgoobools  bsdo®gdmsb 19 83-oo.
J0om@hbogogdols  Anonyx  Log@ddg  obyeoolobs s  d303dgMagb0L  bs3o®gdmsb
‘dgbododolow  dgoagbl 18 ws 50 33-U. godm@hboasl Temisto, @mdenols Loy®dy
Logg@obagmols bsdo@gdmsb dbmenme 6-7 83-05, bmdggaools (yegddo 12-16 33-dog
0bOEgds, bommm  a®gbasbpools  osbenml -  25-30  3d-0s.  (3bmggergdols  bmdols
‘d993060985Lmob gOmo oM gds domo (3bodosbmds. domamyoyg®o mgselsb@olom,
3o30(390 goygo  m@asbobdgdol  dog®  3bodol  oaMMggdsl  HOM30396T0, Lowss
Lgbmbydo  3gmoagdgdo  momddol  o@  dgodhbggs,  dgydergdgenos  gbokgdmogl
503 o309M0 360dgbgermds, MMAMA 3 dsomo asbgogdol Ym@Igdol ‘dgdmbgggsdo,
OMIgemsi 3ggds dgodargds, boba@damoge dgyfywgm ©s sdo@md domo Jmmnbmgbs
33399530 60gmog®gdgbdols do@oy by R ds@sgos.
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bowday, 8

by@. 85 bmgol glggdol gbgdbgdermgdols bmaoghmo xauxnol Lobgmdgdol @smgbmdols
d99300905 Low®@dol bOWsLmsb gOmow, %: 1 — Polychaeta, 2- Peracarida, 3 — Pantopoda, 4 -

Asteroidea, 5 — Holoturioidea

@53 980m Low®dolygh dogofggem, dbmxgaom mgzgsbols goybs Gombmd®ogo
©>  x0dygao  dgdopagbermdol  dobggom  d3ggm@o  @oModwgds  (Lyg®.  8.5).
dbo@ggbosbo o smggbs  jodmgdo agbgogds 6 33 Low®@dgdog, 8 33 Low®mdgdoy
330G gd o> bgdgaHhobgdo, 3Hos3Ymorgdo, MBLEHOSOEE0 ©s  Pargodggbosbo
30om@hbogrgdo,  Jobowgdo, dogbosbgdo s bohsdggbosbo  dmanyligzgdo,  begol
300l g3emo3900 s boMdgdo, sbowogdo s mggzbgdo. 9 33 Low®mdgh om§g396
0O YO gd0, 30EOMOEPYE0 S M3589bosbo Jo@xbgdo, Lodybsyeowgdo, Mmogxngbosbo
doenyglggdo s bofaogm@yosbgdo, 10 39 s YRO®M Ao — begol @ogogdo ©s
30bmxmEA o0, RmA>30bogg®gdo, 9J3Lx9bosbo do@xbgd0, bgdo@megdo,
3o@odgBgoo,  ®goydgdo,  sdBodmegdo,  obm3mpgdo,  IyYggxagbosbgdo s
@ bogoygmmosbo dmaylzgdo, amem@g®ogdo.

doosbamgbomo  goobao®0dgbols  mobobdo, dbmgom  mggebgdo  s@OLgdYe
gbmggmms 150 smslbo  Lobgmdowsb 2,5-4,5 33 Low®dgbg dbmenmo 990 domgsbo
o3bgegds; 4,5-6 33 Low®dgbg — 306, bogrm 6 33 Jggdmo — 286 (bgbgggoho, 1969).
Loe®dol bOsbmsb ghmsw 3asb]@dmbols s 696@mbol Momegbmddogo Lodwowmy
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5M5bo e gd 333900000 033380905, go®g x0dg@0 boo@lobgmds. dogomomsp, [ybod
m395b9do  100-200 3  Low®dgbg bgbGmbols  domdslol  @mameE  Fgbo, bmdsggb
SMYPYMd0m > Sligyemmdomn yAsImdom 1 33.9-bg, 2-3, 5-6 ©s 79 33 Low®dggdby
030 dglodsdobo@ dgoagbl 7, 1,25 ©s 0.5 g@sdb.

AM30390 bmbol m3goby® @Iy gddo, GMamAGSS bYagbgomol, Gmbasls
> doM05dol  @Adgengdo,  69bGMLOL  domdsls  godmobobgds  a@sdols  dgobgwo
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