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A co111prehensive scientific survey (about 30 parameters) over the time period of 

1979 up to 1989 has been developed as well as experimental work to test the 

influence of the main polllutant COllpOUllds on the血 rineorganis● s. 

DlTRODUCTIO頁

血 eJl釦 kSea is one of the polluted World'• Oce皿立ea.The eutropbi-
eatio這 process,四 aco匹 eiuenoe of polllltiGn, has accelerated for twenty ”心swhen the urbanisation 皿 dind匹 trialdevelo四u,ntbegan. 匹 1屯： the 

last two 曲 cad.ea t畑 re has 
~JD ,o I 立 11I been a ole心 modificationin 

concentration or si璽e of 
parameters that cl這ra.oterize
the polluted marine zone畠

(MIBDl et al. t 1980; MI血皿
et叩立GIOOL1J,1984 eto.)• 匹 e
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Fig .1 -The location of 昌皿pl匹 point• 
(1: Navodari; 21 Casino Mamai亀； 3, 
置omauianMarine B.eaearoh Insti'tute; 
4c Ion ktiu; 5: Modern珀畠ch;6: 
S匹 thCo匹 t皿炉； 71 頁o心証orie;
la South直 orie;9•'!Ula; 10: Oos— 
ti皿 ijti; 11 : Nept皿; 121 Mangaliぃ
13• i匹 aVe心）

co:nteヰ withlo叫~tem regis-
tered ol: 逗叫~•. Labora.to巧●x-
per紐 .entehave permitted us a 
皿 wvie叩 oint in a.pproい出.ng
the pollution probl細 l.

S匹 L皿

The s四lpl江 locati゚ 皿

心 egiven in罵ig.1. &皿pl江`
frettuenoy w皇S 重ont)心， duri喧
Febr¥直ゥ如chtoむ tober.The
．ヰeriaenud吐釘紐 were, 1印—
1凰tedfrom 血 horearea. a1泣

kept江 tostandard oo瓜 itione.

H 匹匹Y

血 U 叫瓢●thode are 
desoヰ日 in: SI匹 A,1978; 
SCOI. ー田直訟， 1966; 躙置エロ四
1960; 1970; S2置エ直L皿&.PU-
即饂， 1972.Heavy呻 talewere 
皿 &17ee4in a.to叫 oabsorption. 
~riaental condi tiou 江•
fiven in some o血 rpaper• 
e.g. MI.BJ暉... 匹 GIOC血，

198う）．

重匹 DIS畑 IO頁

匹 exte血 iveand increased nutrient in匹 tint.o the :Bl暴心釦ao四 rthe 
laat two decades bu led to elevated nutrienい conoentratioa 皿 dto in— 
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or紐 sedrisk of叫 verse eutrophication effects (四皿瓜，
There were found min. 皿 d max. values (i~ 戸 atlー1)

1984; 1985; 1987). 
of N-NO: 0.01 

N-NO : 0.59-1う5.5; N~ 皿:0.1.3-34); P-PO: 0.06-1,340 and S註810
-92.4; 

ぅ
ぅ04.92. Undetectable 1e•e1s 碑工eto皿 d!出 all U : 2.14-

man.mum 
匹 oronutriertts ter the 

photo如 thetic印 tivity,but that situatio皿 weェetime and甲匹
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Fig.2 -Mean annual of the匹 inmacro皿 trientsin the inshore area 
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d江 aoterized江 e紐 sit匹 ted j匹 tinfront of 
the OUば allsor into the 叫叫—
ter祉 zones. The distribution 
of a.nrmal mac江 0皿 trients mean 
level has proved the出gheutro-
phieation stage (Fig.2) on ae-
co皿 tof the 直assivea.nthropo-
genie input. Besides these ma-
cronutrients,notable tuantities 
of N-urea were deterr凰ined;皿

US¥叫 variatin fro鵞 tr訟 eto 

~;2~1-
？ 

甑 s recorded, 
concentrations r!'t— 

ched from. 46 to 15~•-a..t 1 • 
Silici匹 hash血 m • and 頂心•
叫uesof 2.e4 andぅ04.9!(≪-at
1-• Hi~level a Qf di ol ved 
0ェganic 頂a.tter were present 
duri屯： the considered period. 
, his parameter razl&Etd between 
21皿 d40 but 40-65 匹m匹~l一1
匹 lueswere fo皿 d,too.血.,;r紐 t
load of dissol匹 dorganic皿 t-
ter was correlated with hiゆ
levels of即 D • !he raw value置

were distri叔ted between 0.2ぅ
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一1and 55 mg l (Fig. ぅ）．門hesize cl紐 stretuency ('lo) on a whole of the 1,521 
細皿pleswas: less than 1 to 1: 2.76; 1一5:60.68; 5-11知.05;10-15: 4.86; 
15-20: 1.51皿 d直orethan 20 up to 85: 0.07. !he出 ghestv吐uee碑匹 regis-
tered within the nearshore not f立丘om diso地咋濤匹 wellas when great 
p切toplanktonicbloo11e oe皿 ed四 dbiom臼 8beg皿 to涵這ineralized.

Heavy這etalscontent into these亀 W暴ter匹,detem. 年edon 10Dl isobate; 
the血如 orvar註 tion埠 listeddown as~1ー (Table 1). 

T,a.ble 1. Heavy metal& level 

Hea: 可 S皿 pli匹 point(min. m立 ・/1.l 
met吐 N註vodari North South 

匹 la. M四屯aliaConstan炉 Constan~a 

Cu 
trace-6.25 trace-;s. 5 6 trace-7.0 trace—ぅ.20 trace-4.90 

9・ぅ8 2.51 ,.12 2.07 2.12 

Pb trace-6.25 trace-0.5 traee-4.25 trace-2.75 tra⑳ - 4.12 
5. うう 2.76 1.56 2. う2

Zn 2.2-91.0 6.5-46.50 1.45-44.0 1.65ーぅ.60 1.40-24.0 
28.66 11,.47 16.79 1う.82 10.20 

trace-O. 70 trace一1.00 tr釦 e-1. う2 trace-1.60 trace-0.95 
0.41 0.55 0.56 0.70 0.40 

Table 2. 霊Phy(ntoo.pcleankllton cell Table , • The fretuenee ('I,) of 
d紐 sitie lー1x10-6) C坦rzso-c四 to;e逗ta

Year No. of An.rmal Max血 匹

-..amJ>le畠 iv_alue _ value 
1979 143 5.642 62.995 
19ヽO 141 7.607 65.562 
1911 132 13.474 161.015 
1982 ;74 5.41:, 91.041 
1983 405 .911 40.735 
19叫う20 12. ;11 101.c汀9
1985 2t8 1.495 56.324 
1~06 l 1, 5 .96J う1.540

Year/ 
Month 1979 1910 1912 

0.17-34.09 O -33.03 
0 -1.;.;; 0.01 -25.65 
0.05-4.5畠 o -11.ea 
o.62-1e.oa o -69.66 
0.09-51.04 0.002-,0.00 
0.43-C漏.06 O -51.04 
ぅ．ぅ1-11.79 O -17.:,9 

Phytoplankton co皿皿nity US¥叫 17
developed high iuantitie霧 ofind.ividu吐0
on vol四 eunit Table 2),sho直 dthe ten-
denoy to produce pe印 henessof hiゆ eell
no. densi tie墨， tempora心 d●veloped sig-
n江icantquantities or C 110-C叩 ,to-phi
ェepresentatives('!'able号~had ave巧
low entropy (Fig.4). 匹 e entr:o可臼

S地皿011Wiener JI'ie畠 biologicalindioaー
toェwhi吐江tegratesinformation on the 
kind霞皿d皿重bers of or匹瓜as present 
in a oo皿四ヰty,in as匹 leda切， which
can be treated beurist上這17like皿 other
enviroment吐 parameter.

血 tropy or dive匹 ity index is a 
呻叫mェetor assesi叩 thedisorderl血 811
of the enviェonment under consideration: 
not all speoies develop at t血旺皿

levels,but only 1-; 印 eoiesare stro叩功~
do鵞inallts.四usindex provides an insight 
into eutrophieation process complement-
i匹 t迫 tprovided切 stand江 cropdata1 

Fig.4 -The variation of they-both will refleot the net bal皿 ce
p切topl印 ktonentro万 betweenincreases in pri.Jl江 prod:匹 tion

and crop losses, e.g. -~ 紅 江15. 置ed匹 edvalues me皿 s: high product幻 ity
produced切 afew domin皿 ts and an inefficient consumption. 瓜gstan凶
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crop leads to hiゆ
concentrations of 
ohlorop切11旦.Duri屯
191, ー1917 from the 
whole of 1,126 sam-
ples 67.-, 沙contained
from less than 1 up 
to 5rlー1, but 
う2.7 --re即 hed more 
th四1 up to 115 

R 
？ lー （亙ig.5)ぷねh

evels of standing 
crop and implicitly-
those ot ohlorop切11
旦,determined血por-
t皿 tnegative modi-
fications of water 
ool叩 andtr皿 spa-
ren町 (MI血直，1984).
血 etin吐 point ot 
all t坤 se chanses 
W邸匹boxia,ma.ri碑

org叫細田直ort吐 ity
and the decre匹 of
1皿 dedquantities of 
fish 叫swellas the 
disappearanoe of some 

J'ig.5 —庫皿 value and variation range of the chlo-
rop切11a oonoentratio皿 du.ring19a3-19a7 

vertebrates specie畠 (MI血皿， 1917).
'fhe e巧）er血ental appro呻 ofthe pollution is absolutely necessar:,, 

since its conse1uence consists in an incre堕• of叫 neral皿 dor四 iccom-
pounds. The in匹 tof organic matter generates, by蘊inerali四 tion,different 
eOillpO匹 d畠. As for instance江i the匹 li血 Channel匹 i.rinearea., glucose-. 証
determi血 dat a level ot 0.4-5. 7 1- AlmlU邸J& WILLI四， 1971, and in 
血 BlackIlea wate.-ao匹 aminoaoi叫(;i-1) t.heN were id皿ti.fi~d: 紅 gi-
血 e(o -1.4)i lysine+切昌tid江. t釦 e-14.5); 藝 pa:ragine(traoe-16.7); 
glutamic &.4i>id 0-12.6) etc. (STUIXOVA & XO即立OVA, 1969)• 四e tests匹 r-
fo:m.ed on t畑 0● o:r: rel畠ted compounds e町）地畢i11ed a st山皿1暴tionof重axi11匹

division立 te(IC aE江.)of unioellulぶralgae, 紐 theseoo直pounds were expe-
r血entedsep心 ately oェind江 ferent combination {for all examples control 
埠匹 cul切 remedi四 lacked by eヰ erimentedcompounds)邸 itC皿 beseen 
below (Table 4) : 
匹~ble 4會 匹eeff eots ot s血 0

皿 ino虹:id.$on alg紐 divisionrate 

Species 

珈d血q~s匹cies 霞re stimu-
lated切r all 匹 iants but糾utamic
釦 idand紅 spa.rtatewere best utilised; 
I: m立 . w邸 greaterthan control: 12 % 
tor 血 OdOlll.On紐迪坦 andonly-26. 5 % 

血 odomo皿 st, 皿is,
for 珈do譴o~tep;叫·I!\•

Oontrol (o) 1 • 2ぅ
Saooha.rose st血:ulated OPf,, 皿lJdO-

ill皿 inoaoids 1.40 
!!Q!!!!. ap• (1: 匹.1.07)皿 d匹 suti-

紅~gi叫立1-L7eine函stid血 1.:,0 
lised by Q_mtomona.s叩・皿d勤心eptia

Glut叫 .e印 id+呵心叫皿 1.55
lanowii,too. All e巧冷rimentedoェ匹ic
co叩 ounds ent吐led the incェe邸 eof 

C凪，叩~monas sp. 
Control 0.71 

匹工 divisionrate up to 4.6-37.42 % 

且l細 ino釦 ids 0.93 
e.g. 血如e:ptia.l., or 552-987弧e.g• 

.lrginine+Lysi皿 ＋ 切stidine 1.06 
C可-ptomon邸 sp. 細碑絆叫ditionedto 
sea. 岬 terin 5, 10 and 20 % stim: 叫 ated

叫 t皿 0 叫 d+ U'.p紅町血 1.12 血odOlllQl ー ~l. division rate 紐 well
a.s beterotrophic b邸 teria..Thetboth were involved in叩D5va.ria. tion (MI血皿

and叩 INGIOGLU,198う）. An increase ot N ... urea up to 1 , 000 1-1 eti皿玉叫

I'. max. or 竺已ー一邸SiQJ吐屯竿!!(contェol:o. 79; va.ri皿 t:1慮）， Chloromo四 S
座 (control:0.42; var祖 nt:1) and~ 匹⑳血匹竿卓旱― [control:

匹 ei:血 nted
eombi皿 tion

I(匹エ）
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0.71; var註nt:1.71). The presenoe ot heavy metals邸 Zn,Ou. 0工 Cdinto the 
sea. water in匹 bleth吐 concentration地 sa sig1ヰfioa.ntrole for unicellular 
吐邸e,contribut屯 to皿 increament of their division rate; some examples 
are given down (concentration i~ 唸 1一1)(口able5): 
Table 5. Zinc, ooppeェandcadmi effect In conclusion, eco-

on algae divisionェate toxioolog t血 tconcerns 

Skeletonema 
ooetatum 

Zn JC m立•
0.5 1.43 
2.0 1.54 
5.0 2.10 

10.0 ぅ.18
50.0 2.22 

0 0.1 1.35 

Chloェomoru益 pa.radoxa

Zn X m江• Cu. X叫 a. 0d K max. 
0.5 ;.16 15 1.9畠 0.04 1.e2 
2.0 3.92如 2.10 0.10 1!95 
5.0 2.,0 46 2.41 0.20 ;.54 

10.0 2.40 - - 0.50 2 .. 07 
50.0 1.50 - - 1.00 2.01 
0.1 1.65 1.2 1.90 O 1.60 

with the toェioeffects ot 
chemic吐 and p切eical
唸 entson liv:i唸 org皿拉呻

h紐 to include all the 
P江 entchemioal. compounds 
or bェe吐 down produot.s 
t地 tma.7廷feetthe na.tu-
ral environment. We need 
to unders畑ndand to pre-
diot the 油地:viour and 
pathw町 s ot all pollu-

tanta if we紅 eto protect natui-al resources. 血 emoniわri屯 ofp切sioaland 
ehemi姐 1factors 直匹trun p江 allelwith ecotoxicology in its enlarged con-
cept. Thia is an integrated approach that will bring water pollutioa a返 te-
ment. For皿 environmentin which the peェt年 entreceivi屯rcapa.oi ty-a.p匹 a.rs
to be at le邸 t tempor江 ily-surpassed, the only realistic alternative is to 
cutt off all bio邸 tive inputs from land -b邸 edsou.roes. 血 tthis measure is 
eve可wheredeclined. 血血provement could be obtained by: (1) filtration 
through sand b叫 a,filtration thro屯 :hfabrics (miorostrainera), irrigation 
over grass plots and retention江lma.tu.ration ponds; t畑 se可 stemsb紐 ioally
匹 movere.sidual biological solids from the effluent and there切・alsorE池ice
the remaiヰ四 恥 あ concentration; (2)叫匹eed trea畑 en'tof sew心皿d
industrial w邸 test坦twillremove almost all phosphorus by precipitations; 
(:,) develop! 四 otnew treatment teohnoloa to remove nitrogen compounds皿 d
heavy metals. 
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