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1. Introduction

Persistent organic pollutants (POPs) are widesprebiguitous com-
pounds, which can be found in all types of envirental compartments [7, 15].
They include a wide range of compounds like dioxpaychlorinated biphen-
yls (PCBs), and several organochlorine pestici@2$. [PCBs and organochlo-
rine pesticides like lindane, HCB, DDT and its #atives have been produced
and used for several decades. Despite a ban in c@untries, on their use,
these compounds persist in various abiotic andchémmpartments resulting in
bioaccumulation and biomagnification in the foodaich[20]. Polycyclic aro-
matic hydrocarbons are a group of common enviromah@ontaminants, origi-
nating from anthropogenic sources as well as fratamal processes [22]. They
exhibit properties similar to those of persistehlomooorganic pollutants. Oc-
curence of PAHSs in the environment is of greatrigge due to their carcino-
genic properties [33, 34]. A large variety of PGiPs transported into estuarine
environments through different input pathways, sastriverine and municipal
sewage discharges, run-off from nonpoint sourcesamospheric deposition
[10, 16]. It is well established that organic cont@ants present in water, air
and sediments migrate into organisms such as giwates, fish, plants, mam-
mals and birds and may then undergo subsequergptetnfrom organism to
organism in food [28]. Thus, POPs are the groupositaminants remaining a
cause for concern.

Gulf of Gdaisk, due to the geographical layout and as a catcharea
of an industrialized region, is obviously exposedarge and changing loads of
environmental pollutants. At the same time thisaae characterized by high
biomass of organisms from different trophic levdigisting papers on POPs
concentrations in the food web in the Baltic Sea daainly with animal organ-
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isms from higher trophic levels (fish, mollucs dricdis) [12, 14, 25]. Relatively
few data on the POPs levels in plankton organismsagailable [18, 27]. Ex-
cept the paper of Falandysz et al. [13], no publisdata on organochlorine
contaminants and PAHs concentrations in planktomfthe Gulf of Gdask
ecosystem are available. However, phytoplanktoryspk central role in the
biogeochemical cycles of POPs in aquatic envirorsg8]. Several potential
pathways exist for the introduction of POPs intodavebs, but since phyto-
plankton is the first step of the food web, plamktgptake is thought to be a key
process in the transfer of pollutants from the watefish. Second, plankton
uptake of pollutants influences the transport, ammnce and distribution of
POPs in aquatic environments. POPs associated phigtoplankton may be
transfer to successively higher trophic levels thio interactions between
predators and their preys [26].

2. Aim of the study

The aim of this work was to establish the levepoliution by persistent
organic contaminants in plankton communities fréw® Gulf of Gdask. Con-
centrations of 12 polycyclic aromatic hydrocarbdR&Hs), 7 polychlorinated
biphenyls (PCBs) and selected organochlorine peeic(HCB, lindane) were
determined in plankton collected from 4 stationke Bampling stations were
chosen along the expected pollution gradient. TB@$ distribution has been
correlated with lipid content in organisms.

3. Materials and methods

3.1. Samples collection

Samples of plankton were collected using a plankin(60um mesh)
during r/v “Oceania” cruises in 2004 and 2005. Thsribution of sampling
stations is shown in Fig.1, while characteristi€s@ampling stations and col-
lected material are given in Table 1. The planidamples were retrieved, fro-
zen (-18°C) in precleaned glass jars and transpdotehe laboratory. The sub-
samples were preserved for plankton species idsattdn.
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Table 1.Location of sampling stations and material chanastics
Tabela 1.Lokalizacja punktéw pobierania prébek i charaksgyka probek planktonu

Coordinates Lipid
Station Date 0 f : - Depth Predominant speciesg content
sampling| | atitude | Longitude| (M) (% d.w.)
Rotatoria
AU (Keratella cruciformis)
UWw 1 9 54°22,3'N| 19°00,6'E| 16 Cladocera 1.36
2004 . .
(Bosmina coregoni
maritima)
Rotatoria
(Synchaetap.)
Ma Cladocera
uw 2 ZOOyS 54°22,3' N| 19°00,6'E| 17 (Bosmina coregoni | 5.59
maritima)
Copepoda (nauplius,
copepodit)
Bacillariophyceae
Ma: (Cyclotella me-
UWw 3 Y 54°22,3' N| 19°00,6' E| 17 neghiniana 5.15
2005 : .
DinophyceaeRerid-
iniella catenatd
AU Rotatoria
MECH 1 9 54°39,6' N| 18°32,3'E| 11 | (Keratella cruciformis;| 3.23
2004
Keratella quadrata
Ma Rotatoria
MECH 2 Y 54°39,6’' N| 18°32,0'E| 11 (Synchaetap.) 5.42
2005 .
Copepoda (nauplius
Cyanobacteria
oks1| AY9 |540335 N| 18°36.2°E| 20 | (APhanizomenonflosy /o,
2004 aque; Nodularia
spumigeng
AU Rotatoria
OKS 2 9 54°33,5' N| 18°36,2' E| 20 | (Keratella cruciformis;| 10.61
2004
Keratella quadrata
May o , o , Rotatoria
OKS 3 2005 54°33,5' N| 18°36,2' E| 20 (Synchaetap.) 9.25
GG | AY9 540391 N| 197102 E| 89 | COPePoUaAcartiasp.,| g q¢
2004 nauplius, copepodit)
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Fig. 1. Location of sampling stations
Rys. 1.Lokalizacja punktéw pobierania prébek

3.2. Sample preparation

The analyses were based on procedures describ&kdypande [9],
Mazeas and Budiski [19], Behar 1989. In brief, a frozen sample viragze-
dried in the laboratory and then 10-15 g of dryemat was subjected to extrac-
tion with methylene chloride (3 x 30 émin an ultrasonic bath. The internal
standards were added to all samples in order tblist the recoveries. After
filtration, the solvent was partly evaporated undacuum. Further concentra-
tion was carried out under gentle nitrogen stre@he extracts were concen-
trated and subjected to clean-up procedures. &ilicaina columns and solvent
mixtures increasing in polarity were used (F1: 100ékane, extracting HCB
and PCBs, F2: 90% hexane: 10% methylene chlorittaeing PAHs and F3:
75% hexane:25% methylene chloride, extracting HCH®mental sulphur and
sulphur containing compounds were removed fromtifsacl using powdered
elemental cooper. The fractions were evaporatedpaiwt to final analysis,
dissolved in isooctane.

3.3. Quantitative and qualitative determination

Extracts were analysed by gas capillary chromapgraA Shimadzu
17A GC equipped with a split/splitless injectoraa80°C and DB 5 column
(60m x 0,25 mm inner diameter x 0,@b film thickness) were used. FID de-
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tector, helium as a carrier gas and following otemperature were used for
PAH analyses: 50°C held for 1 min, followed by /68D increase to 150°C,
followed by 30°C/min increase to 310°C, hold for din. PCBs and or-
ganochlorine hydrocarbons (HCB and lindane) weralyaed applying ECD
detector, helium as carrier gas and the followingrotemperature program:
100°C - 1 min; 60C/min do 140°C; 10°C/min do 310hGld for 20 min. Identi-
fication and quantification were performed by meahsnternal and external
standards. Recoveries in the range of 70-99% datives standard deviation in
the range of 10+20% characterized the method ipeesto individual com-
pounds. The limit of detection of organochlorinegg the method was 10 - 60
pg g* dry weight, and of PAHs — 5+50 ng ¢ dry weight. The laboratory
blanks were analysed in parallel with the sampRrscedural blanks were at
least 5 times below measured concentrations.

3.4. Supporting sample characterization

Lipid content in each of analysed samples was migted gravimetrically.
Major groups of phyto- and zoo-plankton were deieech by using the inverted
microscope (Axiovert M40) and Utermohl's sedimeaotatechnique [11].

3. Results and discussion

The PAHSs concentrations in the analyzed planktonpées are presen-
ted in Table 2. The results are expressed inhwet weight. The concentra-
tions of individual PAHs ranged from 0.19 to 5.98g" w.w. The highest con-
tents of PAHs were observed, irrespectively of seamnd identified plankton
species, at the station located in the neighbouttoddNavy harbour in Gdynia
and shipping channel. These findings are in gosdeagent with data obtained
for sediment, identifying this area as the mostytetl one inside the Gulf of
Gdaisk [23]. Relatively high concentrations were foundspring 2005 at sta-
tion UW, situated in the coastal area at the Vastabuth.

The group of PCBs consists of 209 different possdangeners. Since
different PCB congeners have been determined ionabar of studies, often
data are not comparable. In recent papers stamaandoring mixture of 7 con-
geners have been used, e.g. PCBs nos. 28, 521181138, 153 and 180 were
selected as the most abundant in the environmeht@vering a wide degree of
biphenyl molecule chlorination [17]. Individual amentrations and the sum of
concentrations levels of 7 congeners in the studatiments are presented in
Table 3. The concentrations of individual chlordi@pyls ranged between
0.033 to 0.597 ng'w.w. The lowest values were observed at the statiii-
ated in the open sea, at the @slaDeep. Highest concentrations were detected
in the plankton samples collected at the Oksywaést. High values were also
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found in plankton collected at the station situatduse to the Vistula river
mouth (UW). The obtained data are in good agreenmvéhtresults obtained by
Falandysz et al. [13]. However the detailed congmariof individual com-
pounds concentration obtained in this study withlished data is impeded, due
to differences in sampling techniques, extractive analytical procedures, and
finally - different compounds sets normalisatiogparted in the literature. As a
consequence, different proportions of individuahpound could be determined
and reported.

Table 2. The concentrations of polycyclic aromatic hydrdears in the plankton
samples (ng gw.w.)

Tabela 2.Stezenia wielopiefcieniowych weglowodoréw aromatycznych w prébkach
planktonu (ng g* w.w.)

Sampling station
Compound uw 1luw 2luw 3 Mech| Mech| OKS | OKS | OKS GG
1] 21| 2] 3
(FF")mre”e 1.66| 2.08) 1.11 — |0.62| 455 1.24 3.05 0.36
g;e”athre”e 432| 3.93 373 — |3.05| 5.91| 1.6 6.85 1.59
(A:)thrace”e 0.19| 0.94 026 — |0.15| 0.63] 0.10 052 0.09
(Fllll‘)ora”the”e 2.34| 598 1.31 —* |1.99| 452 479 439 1.69
(F’F}’;)e”e 0.62| 2.41] 096 —* |1.10| 1.06| 453 1.80 0.60
Benzo(a)anthracene | g 571 4 45/ 041 — | 0.23| 1.90, 094 2.16 0.40
(BaA)
%‘gg’se”e 1.16| 1.84| 096 — |0.91| 2.18| 2.06 069 1.17
?Bekr;:zl;)(k)ﬂ“ora”the”e 0.41| 1.40| 0.78 — | 1.26| 2.22| 1.68 1.42 1.90
Benzo(a)pyrene 1.42| 1.10| 099 — |1.13| 1.05| 524 1.95 1.97
(BaPy)
%%‘Zn)zo(ah)amhrace”e 0.15| 1.18 0.82 —* |2.06| 0.99 1.42 0.66 1.50
(Blfg‘gr‘)’(gh')pery'e”e 0.09| 092 0.19 — |0.00| 1.44 1.09 012 1.87
:238”0(1'2'3‘Cd)pyre”eo.w 226| 1.48 — |2.06| 015/ 021 061 3.24
S PAHs 12.9225.5212.97 — |14.56 26.60 24.9624.3216.34

* not determined
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Table 3. The concentrations of organochlorine contaminamtse plankton
samples (ng gw.w.)
Tabela 3.Skzenia zwizkéw chloroorganicznych w prébkach planktonu (ng w.w)

Sampling station
Compound UW | UW | UW [ Mech| Mec | OKS | OKS | OKS GG
1 2 3 1 h 2 1 2 3
24.4-
trichlorobiphenyl | 0.393| 0.076| 0.121| 0.172| 0.064| 0.074| 0.115| 0.597| 0.033
(CB 28)
2255
tetrachlorobiphenyl | 0.059| 0.040( 0.047|0.112| — |0.156|0.274/0.116|0.018
(CB 52)
22455
pentachlorobipheny] 0.039| 0.023| 0.057| 0.104| 0.027| 0.139| 0.329| 0.125| 0.020
(CB 101)
2.3.4.4'5-
pentachlorobiphenyl — | 0.004|0.007|0.026|0.017| 0.061| 0.152| 0.024| —*
(CB 118)
224455
hexachlorobiphenyl| 0.030| 0.050| 0.055| 0.086| 0.031| 0.183| 0.355| 0.079| 0.034
(CB 153)
22'3445-
hexachlorobiphenyl| 0.018| 0.000| 0.048| 0.082| 0.031| 0.135| 0.309| 0.079| 0.044
(CB 138)
2.2'.34455-
heptachlorobiphenyl —* —* 10.020| 0.001| 0.000] 0.029(0.069| 0.018| —*
(CB 180)
> PCB
0.538| 0.193| 0.355| 0.583| 0.170| 0.777| 1.605| 1.038| 0.149

(7 congeners)
lindane - HCH) 0.015|0.018/ 0.014| —* |0,121| —* | —* |0.117| —**
HCB 0.038§ — |0.489|0.053|0.016| 0.070| 0.031| 0.041| 0.007

* — below the detection limit,
** _ not determined

The presence of HCB and lindane was detected iarthyzed samples.
Concentrations of heksachlorobenzene were foube teithin a range between
0.007 ng § w.w in the open sea to 0.489 ng'gv.w. near Oksywie. Concen-
trations ofy-HCH (lindane) were low as compared to other PARsy ranged
from 0.015 ng g w.w. in plankton organisms living in open sea wa&G) to
about 0.121 ng @ w.w. in plankton collected near Mechelinki (Mech).

The percentage distribution of individual PAHs hretanalysed sedi-
ment samples is presented in Fig. 2. It followsririie results that the low mo-
lecular PAHSs (tri- and tetra-aromatics) prevailegmohigh molecular ones at all
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stations in the inner part of the Gulf of Gdl (Table 4). The opposite trend
was noted at deep water station (GG). Among thentmhecular compounds tri-

aromatic compound — phenanthrene was dominant saaliples (up to 32% at
the UW station). The other low molecular PAHs wardhe range from 4%

(benzo(a)anthracene) to 19% (fluoranthene) of dtal tcontent. Among the

high molecular weight PAHs, hexa-aromatics benzifginylene (Bper) and

indeno(1,2,3,-c,d)perylene (IP) were the dominargsain the samples from the
Gdaisk Deep (GG). The other plankton samples were ctearaed by penta-

aromatics dominance.

Table 4. Selected ratios of POPs determined in the plardaomples from
the Gulf of Gdésk
Tabela 4.Wybrane stosunki zwzkéw z grupy TZO wyznaczone w prébkach
planktonu z Zatoki Gdeskiej

Sampling statio
Ratio Uw | UW | UW [ Mech|Mech| OKS | OKS | OKS
1 2 3 1 2 1 2 3

GG

low molecularPAHs

total PAHSs [%] 82.95|73.12| 67.56] — |55.28|78.00|61.36|80.43|42.11

high moleculr-
PAHY total PAHs | 17.05] 26.88| 32.44| — |44.72|22.00| 38.64|19.57|57.89
[%]

Pheninthrene

22.30| 4.18 | 14.66 — |20.32| 9.38| 16.5813.17/17.18
Anthracene

Fluoranthene/Pyren 254 248 137+ | 1.80| 4.27| 1.0 2.32 2.83

A1%

Low chlorinatec
PCBs(3+4 Cl atoms{ 84.02| 49.45| 47.16| 48.66| 37.57| 29.68| 24.29| 68.71| 34.23
total PCBs [%])

Higher chlorinate
PCBs(5+6+ 7Cl 15.98| 50.55| 52.84| 51.34| 62.43| 70.32| 75.71| 31.29| 65.77
atomstotal PCBs [%0]

Total PAH,

Total PCBs content 25 | 167 37| = 86 34 16 23| 110

* — not determined
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Fig. 2A. Polycyclic aromatic hydrocarbons content [92dPAHSs] in the plankton samples from the Gulf of Gslg
low molecular PAHSs fraction; F — fluorene, P — piigmene, A—anthracene, Fl — fluoranthene, Py —ngyre
BaA — anthracene, Ch—chrysene

Rys. 2A. Zawartg¢ wielopiescieniowych veglowodoréw aromatycznych w prébkach planktonu oKaGdaskiej [%X WWA;
frakcja WWA niskoczsteczkowych; F — fluoren, P — fenantren, A —antiaEé— fluoranten, Py — piren, BAA — antracen,
Ch — chryzen
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Fig. 2B. Polycyclic aromatic hydrocarbons content [98dPAHSs] in the plankton samples from the Gulf of &lg high
molecular PAHSs fraction; BkF — benzo(k)fluorantegBaPy — benzo(a)pyrene, DBA — dibenzo(ah)antgce
Bper — benzo(ghi)perylene, Ipy — indeno(1,2,3-oytHpe

Rys. 2B.Zawartd¢ wielopiescieniowych weglowodoréw aromatycznych w prébkach planktonu oKeGdaiskiej [%X
WWA]; frakcja WWA wysokoczasteczkowych; BKF — benzo(k)fluoranten, BaPy — béaymren, DBA —
dibenzo(ah)antracen, Bper — benzo(ghi)perylen-lpydeno(1,2,3-c,d)piren.



70

OCB28 mCB52 mCB 101 mCB 118

7w CB 153 o CB 138 mCB 180

60

50 —

40

30

20

individual PCB content [%X PCB]

10

s |

o
T
—

Uw 1 uw 2 Uw 3 MECH 1 MECH 2 OKS 1 OKS 2 OKS 3 GG

sampling station

Fig. 3. PCBs content [% af PCBs] in the plankton samples from the Gulf of &da
Rys. 3.Zawartd¢ polichlorowanych bifenyli [%& PCBs] w probkach planktonu z Zatoki Gdkiej



Ksenia Pazdro, Maria t.otocka

The differences in PAHs pattern could be relatedifferent sources of
the particular compounds and their fate in the mmvnent, resulting from their
physico-chemical properties (Kowalewska and Koh@87). The occurrence of
PAHSs in the environment is mainly due to combustiml pyrolysis of fossil
fuels and to release into the environment of petnol products (Law and
Andrulewicz, 1983). PAH production resulting frorataral processes is gener-
ally very low compared to PAHs originating from lardpogenic sources (Re-
adman et al., 1982). Some indicators based on mlaleatios of specific hy-
drocarbons were developed to distinguish betweddsPdriginating from vari-
ous origins [3]. Phenanthrene is the most thermadhycally stable triaromatic
isomer. As shown by thermodynamical calculatiohs, tatio of phenanthrene
concentration to anthracene concentration (P/Aglisperature dependent [2].
Thus, high temperature processes such as combudtimmganic matter gener-
ate PAHs characterized by a low P/A ratio (<10)ewelas the slow maturation
of organic matter during catagenesis leads to mugher P/A values (>25).
The same considerations can be applied to the omadio of 4 rings com-
pounds- fluoranthene to pyrene concentrations (Plgo Values greater than 1
are characteristic of pyrolitic origin [29], whesegalues lower than 1 are re-
lated to petroleum hydrocarbons. P/A and FL/Pyosatcalculated for the ana-
lysed plankton samples (Table 4) indicate thatas#t near the shipping chan-
nel, the contaminants originated rather from pyimBources. They can be de-
rived mainly from industry and fuel combustion [25]

The percentage distribution of individual PCBstia sediment from the
Gulf of Gdaisk is shown in Fig. 3. Among the detected PCB coage low
chlorinated CB 28 was the dominant one in almokinglestigated plankton
samples. Input of the most hydrophobic congener {8B) seems to be low.
Most reasonably, it seems that better solubilitioefer chlorinated in water are
responsible for the observed PCB distribution B, 2

The distributions of organic contaminants in bittsue are related to
their physico-chemicgbroperties (mainly hydrophobicity) and thereforethie
lipid content in organism [21, 22]. However, in tbeurse of this study no sta-
tistically significant correlation was observedveen analyzed POPs contents
in plankton samples and the lipid content. Simfladings were reported by
Quental et al. [26] studying the distribution of B&Cand DDTs in seston and
plankton along the Portuguese coast and SkogluddSarackhamer 1999, dis-
cussing bioaccumulation factors normalisation.

The interspecies differences have been also imgatstl. Samples com-
posed predominantly of zooplankton (Rotatoria, haugtages of Copepoda
and/or Cladocera). Only two samples composed predortty of phytoplank-
ton species (UW 3 collected in May 2005 and OK®llected in August 2004).
No clear trend in distribution of POPs was obsemang the species. It could
be related to phenomena that in coastal watersdimposition of contaminants
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in plankton biomass may vary with several factaemnely surface/volume ratio
of cells, physiological and biochemical status lafngton, composition of sus-
pended matter and diet [1, 4, 21].

Uptake of hydrophobic organic contaminants in algadl small zoo-
plankton organisms occurs by passive diffusion @], Thus, the correlation
between PAH, PCB and organochlorine pesticidesetnn plankton and wa-
ter concentrations was investigated. Generally,atielyzed data set yielded a
positive correlation between POPs levels in plamkamd those dissolved in
water (r>0.65). It seems that the differences dhvidual compounds distribu-
tion in plankton are driven rather by water concatitins than the interspecies
differences. These findings could be confirmed bsnparison of two data sets
from heavily contaminated station Oksywie. The vidlial contaminants per-
centage distribution seems to be uniform both fortgplankton (OKS 1) and
zooplankton (OKS 2) samples. Concentration in bmhmunities correlates
with water concentration (r = 0.78).

5. Conclusions

The content of persistent organic pollutants in amalyzed plankton
samples collected from the Gulf of Gd& followed the order
PAHs>PCBs>HCB:lindane.

Dominance of lower chlorinated polychlorinated ldphls and lower
aromatic PAH was stated in plankton from the GélGdask.

Accordingly to the obtained results the most peltustation in the Gulf
of Gdansk located near Navy harbour in Gdynia anhé vicinity of the ship-
ping channel could be distinguish from the otheatmns. These findings coin-
cide well with the results for sediment samplesectéd at the same stations as
plankton samples.

No statistically significant correlation betweenPconcentrations and
lipid content in plankton organisms was observed.

The observed differences in POPs contents andripaiteld be attrib-
uted rather to levels of contaminants in surrougdimter than to inter-species
and inter-seasonal differences. It makes natuhikgppn communities useful
tool for monitoring contamination levels in ecogyst
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Ksenia Pazdro, Maria t.otocka

Trwale zanieczyszczenia organiczne
w planktonie Zatoki Gdanskiej

Streszczenie

Zanieczyszczenia antropogeniczne, w tym trwaleezanyiszczenia organiczne
(TZO) wnoszone sdo srodowiska morskiego z wodami rzekaiekéw oraz w wyniku
procesow transportu atmosferycznego. svddowisku morskim podlegajprocesom
transportu i transformacji w biotopie i w biocermzzalenym od warunkéw panay
cych w danym ekosystemie oraz ¥davosci fizykochemicznych samych zygkow.
Pomimo wielu badg cykl biogeochemiczny zwikéw z grupy TZO w strefach przy-
brzeznych pozostaje rozpoznany w niewystargegin stopniu. W szczegdlda okre-
slenie ekologicznych i ekotoksykologicznych zagmn jakie niesie dlasrodowiska
morskiego wprowadzanie dohydrofobowych mikrozanieczyszazeorganicznych
wymaga rekonstrukcji drég ich migracji oraz rozpazia zalenosci determinujcych
ich rozmieszczenie wrodowisku. Jedm z wiasciwosci zwiazkdw pochodzenia antro-
pogenicznego jest ich zdolétodo kumulacji w tkankach organizmdawwych. Podsta-
wowym zagadnieniem jest zatem oftemie stopnia kumulacji badanych zwkow
w poszczeg6lnych ogniwachnleucha troficznego, ktérego kocowymi elementamias
ryby i cztowiek. Organizmy planktonowe stanawiocztkowe ogniwa tacucha tro-
ficznego i odgrywaj istotm role w przenoszeniu zanieczyszazsomidzy skiadowymi
abiotycznymi i biotycznymi ekosystemu.

Celem prezentowanej pracy bylo o#emie stzen zwiazkéw z grupy wielo-
pierscieniowych weglowodoréw aromatycznych (WWA), polichlorowanychfdmiyli
(PCB) oraz wybranych pestycydéw chloroorganicznglaidan, heksachlorobenzen -
HCB) w naturalnych zespotach planktonowych ekosysteZatoki Gdaskiej. Probki
planktonu pobierano przyzyciu siatki planktonowej érednicy oczek 6@um. W préb-
kach wykonano oznaczenia sktadu gatunkowego. Amaline zanieczyszczenia izolo-
wano z liofilizowanych prébek planktonu stogtijekstrakai chlorkiem metylenu. Po
zastosowaniu procedur oczyszczania ekstraktéw, WeAaczano stosag kapilarr,
chromatografi gazow z detektorem ptomieniowo-jonizacyjnym FID. Zanigszcze-
nia chloroorganiczne oznaczano stasujetektor wychwytu elektronéw ECD.

W wyniku przeprowadzonych analiz stwierdzote, organizmy planktonowe
Sa najbardziej zanieczyszczone zmkami z grupy wielopigcieniowych wglowodo-
row aromatycznych (WWA > PCB > HCB [1-HCH). Najwyzsze stzenia analizowa-
nych zwihzkéw obserwowano w materiale pobieranym na stdckatizowanej w po-
blizu Portu Wojennego w Gdyni i toru wodnego. W wynjzeprowadzonych bafla
nie stwierdzono istnienia Kkorelacji pagdzy zawartécia trwatych zanieczyszche
organicznych a zawardoia lipidow w organizmach planktonowych. Analiza zhior
wynikéw nie wykazata zmiensoi miedzygatunkowej i sezonowej. Stwierdzono nato-
miast istnienie statystycznie istotnej korelacjimedzy poziomem TZO w planktonie
i TZO rozpuszczonych w wodzie w miejscu pobiergmidbek. Wskazuje to na mié
wos¢ wykorzystania planktonu do monitorowania pozionanigczyszcze organicz-
nych w danym akwenie.
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