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Wstęp

D ot ych cza sow e o b s er w a c j e s ezon ow y ch  zm ian  zaw a r t ośc i ' f i t o p l a n k -  
t on u  w  w od ach  Z a t ok i  G d ań sk iej  o gr a n i cza ł y  się d o c h a r a k t er y s t y k i  
jak ośc iow ego  sk ł ad u  n a t u r a l n ej  p o p u l a c j i  (Ru m ek  1950; R i n ger  1970 ).  
N i e  w y k o n a n o  d o t y c h czas  j ed n o c zes n y c h  p o m i a r ó w  i l o ś c i o w y c h  s ezon o
w y c h  zm i a n  za w a r t ośc i  f i t op l a n k t o n u  or az j ego  p ot en c j a ł u  p r o d u k c y j 

n ego. P o m i a r y  t e są szczegó ln i e p r a coc h ł on n e i  w y m a ga j ą  sp ec j a l n ego 
p ob ier a n i a  i  zagęszcza n ia  p r ób  p l a n k t on u  b ez u ży w a n i a  s i a t k i  p l a n k t o 
n ow ej .

N i n i e j s za  p r aca  p r zed s t a w i a  w y n i k i  b a d a ń  i l o ś c i o w ej  i  j a k o ś c i o w ej  
ch ar ak t er y s t y k i  f i t o p l a n k t o n u  w  p r zy b r zeżn y c h  w od a ch  Z a t ok i  G d a ń 
sk iej  o r a z w i el k o ś c i  zm ian  w  za w a r t ośc i  j e j  p i gm en t ó w  fo t o s y n t e t y c z-  
n ych  i  zd oln ośc i  a sy m i l ow a n i a  C 0 2 w  w a r u n k a ch  l a b o r a t o r y j n y c h .  P o 
w y żs ze d an e u zu p eł n i on e są r e j es t r em  f i zy k o c h em i c zn y c h  p a r a m et r ó w  
śr od ow isk a. Rozezn a n i e n a t u r a l n ego p o t en c j a ł u  b i o l o gi czn ego w ód  Z a t ok i  
G d ań sk iej  o r a z j ego  zm ian  sezon ow y c h  m a i s t o t n e zn aczen i e ze w zgl ęd u  
na cor az szer sze w y k o r zy s t y w a n i e  t ego a k w en u  j a k o  m i ej s c a  l o k a l i za c j i  
su bst an cj i  od p ad ow ych  p ow st a ł y ch  w  w y n i k u  d zi a ł a l n ośc i  gosp od a r czej
i  p r zem y s ł o w ej .  Su b st an cje t e p o w o d u j ą  zm i a n y  w  n a t u r a l n y m  ch em i -  
zm i e w o d y  m or s k i ej  i  m ogą  n ar u szy ć s t a b i l i za c j ę s t r u k t u r y  i  f u n k c j i  
f i t op lan k t on u . S ied zen i e s ezon ow y ch  zm ian  w i el k o ś c i  p o t en c j a ł u  p r o 
d u k cy jn ego f i t op l a n k t on u  zost a ł o p op r zed zon e o b s er w a c j a m i  c y k l u  
zm ien n oś c i  za w a r t ośc i  su b st an c j i  b i ogen n y c h  w  w od a c h  Z a t o k i  G d a ń 
sk iej  (O s t r o w s k i ,  B o j a n o w s k i  1964 ; B o j a n o w s k i ,  O s t r o w s k i  1965 ).

M A T E R I A Ł Y  I  M E T O D Y K A

O b ser w a c j e p r zep r o w a d za n o od  k w i et n i a  1969 r . d o  l i s t op a d a  1970 r . 
P r ó b k i  w o d y  m o r s k i ej  p o b i er a n o  w i a d r em  p l a s t y k o w y m  z gł ęb ok oś c i



ok oło 0,5 m  w  st a ł y m  p u n k cie (m o l o  w  Sop ocie),  w  o d l egł ośc i  500 m . od  
b r zegu , 1— 2 r a zy  w  t y god n iu .  Z  p r ób k i  w o d y  m or sk i ej  u su w a n o w i ęk 
szą część zoop l a n k t on u  or a z f r a gm en t y  g l on ó w  w y żs zy c h  p r zez sączen i e 
j e j  p r zez s i a t k ę o w i el k o ś c i  oc zek  ok o ł o  IOOm-. Ta k  p r zy go t ow a n ą  p r ób k ę 
w od y  m or sk iej  z za w a r t y m  w  n i ej  f i t o p l a n k t o n em  p o d d a w a n o  n i ezw ł o 
czn ie p o s zczególn y m  an a l i zom .

Sk ł ad  i l oś c i ow y  i  j a k oś c i ow y  f i t op l an k t on u  ok r eś l a n o  m et od ą  l i c ze 
n ia p oszczególn y ch  k om ór ek  w  k o m o r ze Th om a , s t osu j ą c  p o w i ęk s zen i e 
m ik r osk op u  600 -k r ot n e.  O k r eś l a n o  p r zy n a l eżn ość  k a żd ej  f o r m y  f i t o 
p lan k t on u  do od p ow ied n i ej  gr om a d y  i  r od za j u  n a p od s t a w i e p r a c  (B r a n d t  
1908; H u b er - P es t a l o zzi  1938; H u s t ed t  1962; L eb o u r  1925; t en że 1930; 

Siem i ń sk a  1964; Pa s h er  1915; W o ł o s zy ń sk a  1928). P r ó b k i  f i t o p l a n k t o n u  
p r zed  w y k o n y w a n i em  t y c h  a n a l i z b y ł y  zagęszczan e p r zez w i r o w a n i e.  
I l ość f i t op lan k t on u  ob l i czan o z d ok ł ad n ośc ią  5— 1 0 %  w  za l eżn ośc i  od  
m asow ości  j eg o  w y s t ęp o w a n i a .

Szy b k ość  a s y m i l a c j i  C 0 2 ozn aczan o m et od ą  z w ęg l em  r a d i o a k t y w 
n y m  (w ed ł u g St r i ck lan d a, Pa r s o n a  1965). I n k u b a c j ę p l a n k t on u  p r ze
p r ow ad za n o w  s t a ł y ch  w a r u n k a ch  t em p er a t u r y  (1 5 °C ) i  o ś w i et l en i a  
(5 0 0 0  L x )  p r zez ok r es  4 god z. I l ość  za s y m i l ow a n ego  C O 2 ob l i czan o w e 
d ł u g w zo r u  St r i ck lan d a. U ży w a n y  i zo t op  C 14 k a l i b r ow a n o  m et od ą  m i k r o 
b io logi czn ą  z p om ocą  szczep u  C h lo r e l la  p y r en oid os a  A8 2  (St eem a n  1965).

Zaw ar t ość p i gm en t ó w  fo t o s y n t e t y c zn y c h  w  f i t op l a n k t o n i e ok r eś 
lan o sp ek t r o fo t o m et r y c zn i e p o ek s t r a k c j i  a cet on em . Z a w a r t o ś ć  c h l o r o 
f i l ó w  a, b, c or az k a r o t en o i d gw  ob l i czan o, ■ st osu jąc w zo r y  St r i ck lan d a-  
-Pa r s on a  (1 9 6 5 ).  Su m ę w ęg l a  n i eo r ga n i czn ego, za w a r t ego  w  p r ób k ach  
w od y  m or sk iej ,  ob l i czan o w ed ł u g B u ch a (1 9 4 5 ),  p o s ł u gu jąc się w y n i k a 

m i  p om ia r ów  a lk a l i czn ośc i ,  zasolen i a  o r a z t em p er a t u r y .

R E Z U L T A T Y  I  D Y S K U S J A

O t r zy m a n e w y n i k i  o b s er w a c j i  p r zed s t a w i o n o  w  t a b el a ch  1 i  2 o r a z 
na r y c in ach  1, 2. O b r azu j ą  on e zasob n ość p r zy b r zeżn y c h  w ód  Z a t ok i  
G d ań sk iej  w  f i t o p l a n k t o n  o r a z sezon ow ą  d y n a m i k ę j ego  zm ian . Z a ob ser 
w ow an o d w a w y r a źn e m a k s i m a  t zw .  za k w i t ó w  f i t op l a n k t on u .  Z a k w i t  
w iosen n y  o b s er w o w a n o  w  d r u gi ej  p o ł o w i e m a r ca .  D o m i n o w a ł  w  t y m  
ok r es i e f i t o p l a n k t o n  z gr om a d y  B a ci l la r iop h y cea e.  Z a k w i t  j es i en n y  

w y s t ęp u j e o d  p oczą t k u  s i er p n i a  i  t r w a  d o p o ł o w y  w r ześ n i a ,  p o c zy m  n a 

st ęp u j e s t o p n i o w y  sp ad ek  i l oś c i  f i t o p l a n k t o n u  aż d o os iągn ięc i a  w a r t o ś c i  
m in im a ln ych  w  m ies i ą cu  s t y czn iu .  Po d c za s  za k w i t u  j es i en n ego d om in u j e 
p lan k t on  z gr om a d y  Cy a n op h y cea e. O b y d w a  m ak sim a i lości  w y s t ęp o 

w an ia  f i t op lan k t on u  os iąga ł y  t en  sam  p oziom , t j .  ok ł o 10 m i n  k om ór ek  
w  l i t r ze  w o d y  m or s k i ej .  T a b el a  2 p r zed s t a w i a  d y n a m i k ę zm ian  p r ocen -
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t ow y ch  u d zi a ł ów  o r ga n i zm ów  z p o szczegól n y ch  r o d za j ó w  f i t op l a n k t on u  
w  n at u r a ln ej  p o p u l a c j i .  W  t a b el i  w y m i en i o n o  t y l k o  t e r o d za j e,  k t ó r y c h  
u d zia ł  p r zek r a c za ł  1%.

O b ser w o w a n o  w y r a źn ą  d om i n a c j ę f i t o p l a n k t o n u  z gr om a d y  B a ci l - 
la r iop h y cea e  w  ok r es i e zi m y ,  w i o s n y  i  l a t a . W  ok r es i e j es i en i  (p o za  sa
m y m  m ak sim u m ) d o m i n o w a ł  f i t o p l a n k t o n  z gr om a d y  Ch lor op h y cea e.

Zaob ser w o w a n o  w y r a źn y  w y s ł a d za j ą c y  w p ł y w  w ó d  W i s ł y  n a sk ł ad  
ga t u n k ow y  f i t op l an k t on u . W y s t ęp o w a ł y  m a s ow o w  t y m  a k w en i e Z a t ok i  
G d ań sk iej  ga t u n k i  m i k r o f l o r y  t y p ow o  s ł od k ow od n ej  n a l eżącej  d o r od z. 
C h lor e l la , Scen ed esm u s , A n k is t r od es m u s . G at u n k i  t e n i e b y ł y  n o t ow a n e 
jak o t y p ow e d l a  f i t o p l a n k t o n u  w ó d  G ł ęb i  G d a ń s k i ej  (R i n ger  1970). 
W  om aw ian y m  ak w en i e n a j c zęś c i ej  w y s t ęp o w a ł y  n a s t ęp u j ą ce r o d za j e 
fi t op lan k t on u :

z gr om a d y  B a ci l la r iop h y cea e  —  Ch a etocer os , C y clot e l la ,  M elos i r a , 
Sceleton em a , F la g i la r ia , N a v icu la , Cos cin od iscu s ;
z  gr om a d y  Ch lor op h y cea e —  C h lor e l la ,  D ict j os p h a er iu m , Scen e
desm us, A n k is t r od es m u s , E u g len a , G on iu m ;

z gr om a d y  Cy a n op h y eea e —  An d ba en a , Gleoca p sa , A p h a n is om e- 
n on , M icr oc i s t i s ,  Ch r oococu s ;  
z gr om a d y  D in op fa gel la t a e  —  P e r i d i n i u m ;  
z gr om a d y  S i l i co f la g e l l a t a e  —  Ebr ia .

Ryc. 2. Szyb k ość fo t osy n t ezy  j a k o  fu n k c j a  zm ian  sezon ow ych . H od ow an o p lan k t on  
w  w ar u n k ach  5 K l u x  i  15°C  w  w o d z i e  m or sk i ej .  Czas t r w a n i a  d ośw iad czeń  —  

4 god z. N i e  d od an o żad n ych  su b st an cj i  b i ogen n y ch  

F ig.  2. Th e r a t e p h ot osy n t h es i s  as a fu n c t i on  o f  t h e season a l  ch an ges. T h e 
p lan k t on  w er e  gr ow n  at  5 K l u x ,  15°C  o n  t h e sea w a t er .  D u r a t i on  o f  ex p er i m en t s  

fou r  h ou rs. N o m icr on u t r ien t s  w er e  ad d ed  t o t h i s m ed iu m



T a b e l a  2

Sk ład  p r ocen t ow y  f i t op l a n k t on u  w  w od a ch  p r zy b r zeżn y ch  Z a t ok i  G d ań sk iej  

Th e p er cen t age com p os i t i on s  o f  p h y t op l a n k t on  p op u la t i on s  in  coast a l  w a t er s  o f  G d ań sk  B ay
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O b ser w o w a n o  b a r d zo gw a ł t ow n e zm i a n y  t ak  w  i l ośc i ,  j a k  i  w  j a 
k ości  f i t op lan k t on u  od  p om iar u  d o pom iar u . F i t op lan k t on  p r zy b r zeżn y c h  

w ód  Z a t ok i  G d ań sk iej  j es t  b o ga t y  w  p i gm en t y  f o t o s y n t et y c zn e.  Z a w a r t o ś ć  

ch l or o f i l u  A  w ah a się w  gr an i cach  1— 90 m g/ m 3, ch l or o f i l u  B  —  0 ,3—  

30 m g/ m 3, c h l o r o f i l u  C —  1— 40 m g/ m 3, k a r ot en o i d ó w  —  1— 35 m g/ m 3. 
Sk ł ad  or az za w a r t ość  p i gm en t ó w  fo t o s y n t et y c zn y c h  za l eży  od  j a k ośc i
1 i l ości  f i t op lan k t on u . N a j b a r d zi e j  b o ga t y  w  c h l o r o f i l  j es t  f i t o p l a n k t o n  
z m ar ca, k w i et n i a  o r a z p a źd zi er n i k a .  W  t y c h  ok r esa ch  m a s ow o w y s t ę 
p ow a ł y  ga t u n k i  f i t op l a n k t on u  z r o d za j ó w  Ch a etocer os  i  Ch lor el la .

Zd oln ość asy m i l ac j i  C O 2 ok aza ł a  się o w i e l e  w y żs za  n i ż p ob r a n y  
d w u t l en ek  w ęg l a  w  w ar u n k a ch  i n  s i tu  (D er a ,  B o j a n o w s k i  1966). Ry c in a

2 p r zed s t a w i a  zm i a n y  w i el k o ś c i  za s y m i l ow a n ego  C 0 2 w  s t a n d a r d ow y ch  
w ar u n k ach  t em p er a t u r y  i  o ś w i et l en i a .  P l a n k t o n  w i o s en n y  w y k a zy w a ł  
w ięk s zą  zd oln ość p ob i er a n i a  C 0 2 n i ż p l a n k t on  j es i en n y .  M o gł o  t o b y ć  

sp ow od ow an e r ó żn i ca m i  w  za w a r t ośc i  so l i  b i ogen n y c h  w y s t ęp u j ą c y m i  
w  t y m  czasie w  p r zy b r zeżn y c h  w od a ch  Z a t o k i  G d a ń sk iej .

A u t o r zy  ser d ec zn ie d zi ęk u j ą  p a n i  d r  Z .  R i n ger  za  ży c z l i w ą  p om oc 
p r zy  i d en t y f i k a c j i  ga t u n k ów  f i t op l a n k t on u  or az p an u  p r o f .  d r .  K .  M a t u -  
siak ow i  za o t r zy m a n y  szczep  C h lor e l l a  py ren oid oscL

L i t er a t u r a  n a  s. 104.
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Introduction

Observations of seasonal variations of the phytoplankton content 
of the Gdańsk Bay w aters made up to the present time have been limited 
to a qualitative evaluation of the composition of the natura l phytoplan
kton population (Rumek 1950; Ringer 1970). No parallel quantitative 
estimation has been made of the seasonal variations of the phytoplankton 
content and its production potential. M easurements of this type have been 
known as especially labour-consuming and reąuire a special m anner of 
collecting and concentrating plankton samples w ithout the use of the 
plankton net.

The present work comprises results of a study on a quantitative and 
qualitative characterisation of phytoplankton living in the coastal w at
ers of the Gdańsk Bay as well as magnitudes of variations of its photo- 
synthetic pigments and the ra te  of C 02 assimilation under laboratory 
conditions. The studies have been complemented w ith a register of 
physico-chemical param eters of the environment. Recognition of the 
natu ra l biological potential of the Gdańsk Bay w aters and their seasonal 
variations is of considerable im portance in view of an increasing use 
of this aąuatic area as a site for deposition of industrial and municipal 
wastes. The wastes bring about changes in the natura l chem istry of sea 
w ater and may disturb the stability of structure and function of phyto
plankton. Evaluation of seasonal variations of the m agnitude of the 
production potential of phytoplankton has been preceded by observations 
of the variation cycle of the nutrien t substances content of the Gdańsk 
Bay w aters (Ostrowski, Bojanowski 1964; Bo janowski, Ostrowski 1965).

MATERIALS AND PROCEDURE

The observations w ere made from April 1969 to November 1970. 
W ater samples were taken by means of a plastic pail from  a depth of



approx. 0.5 m at a fixed site (pier at Sopot) situated approx. 500 m off 
shore, once or twice a week. The m ajority of zooplankton and fragm ents 
of higher algae were removed from the samples by passing them 
through a IOOm- net. The sea w ater samples prepared as described, 
comprising phytoplankton, were im mediately analysed.

The qualitative and quantitative composition of the phytoplankton 
was estimated by counting individual cells under a microscope in a 
Thoma’s chamber using 600-fold magnification. A proper class and 
genus was assigned for each celi of the phytoplankton (Brandt 1908; 
Huber-Pestalozzi 1938; H ustedt 1962; Lebour 1925, 1930; Siemińska 1964; 
Pasher 1915; Wołoszyńska 1928). A sample of the phytoplankton taken 
for measurem ent was previously concentrated by centrifuging. The 
am ount of phytoplankton was assessed w ith an accuracy of 5— 10% 
depending on its abundance. The rate of C 02 assimilation was assessed 
by employing the Strickland radioactive carbon method (Strickland, 
Parson 1965). Incubation was carried out a t a constant tem perature 
(15°C) and illum ination (5000 Lx) over 4 hrs. The amount of assimilated 
C 02 was calculated using an expression derived by Strickland (Strick
land, Parson 1965). The 14C isotope was standardized by a microbiolo- 
gical method using a Chlorella pyrenoidosa strain (Steeman 1965).

The photosynthetic pigm ent content of the phytoplankton was ass
essed spectrophotometrically after extraction w ith acetone. The con
tent of chlorophylls a, b and c as well as of carotenoids was calculated 
from expressions reported by Strickland and Parson (1965). The total 
m inerał carbon content of the sea w ater samples was calculated using 
a procedurę advanced by Buch (1945), making use of the alkalinity, sali- 
nity  and tem perature values measured.

RESULTS AND DISCUSSION

Observation results obtained have been listed in Tables 1 and 2 
(page 94) and presented in Figs. 1—2 (page 93, 98). They present abun
dance of phytoplankton in the Coastal w aters of Gdańsk Bay and seasonal 
dynamics of its variations. There have been observed two distinct max- 
ima of the so-called blooming of plankton. The spring blooming was 
observed during the last two dacades of March. In this period phyto
plankton from the Bacillariophyceae class dominated. The autum nal 
blooming extended from  the beginning of August to mid September. 
Thereafter a gradual drop in the phytoplankton am ount occurred until 
attaining a minimum value in January. During the autum nal blooming 
species belonging to the Cyanophyceae class dominated. Both maxima 
of the abundance of phytoplankton reached the same level of 107 cells



per 1 dm3 of sea w ater. Table 2 presents dynamics of variations of per- 
centage shares of micro-organisms from individual genera of phytoplan- 
kton in the natura l population. The Table comprises only those genera 
whose share exceed 1%.

An appreciable domination of phytoplankton from the class of Bacil- 
lariophyceae was observed during w inter, spring and summer. In autum n 
phytoplankton from the class of Chlorophyceae dominated.

An appreciable effect of the Vistula w aters was noted on com- 
position of the species of phytoplankton. In this aąuatic area of the 
Gdańsk Bay species of typically fresh-w ater microflora such as Chlorella, 
Scenedesmus and Ankistrodesmus occurred in abundance. The species 
were not considered typical for the phytoplankton of the Gdańsk Deep 
w aters (Ringer 1970). In the aąuatic area concerned the following genera 
occurred most freąuently: from the class of Bacillariophyceae — Chae- 
toceros, Cyclotella, Melosira, Sceletonema, Flagilaria, Navicula and 
Coscinodiscus; from the class of Chlorophyceae — Chlorella, Dietio- 
sphaerium, Scenedesmus, Ankistrodesmus, Euglena and Gonium; from 
the class of Cyanophyceae — Anabaena, Gleocapsa, Aphanisomenon, 
Microcistis and Chroococus; from the class of Dinophlagellatae — Peri- 
dinium and Ebria.

Sharp quantitative and qualitative variations of phytoplankton were 
observed between the measurements. Phytoplankton of the Coastal w aters 
of Gdańsk Bay were found to be rich enough in photosynthetic pigments. 
The chlorophyll a, b, c and carotenoid contents ranged from 1 to 90, 0,3 to 
30, .1 to 40, and 1 to 35 mg/m3, respectively. Both the composition and 
content of photosynthetic pigments were found to be dependent on 
the ąuality  and ąuan tity  of phytoplankton. However, the richest in 
chlorophyll proved to be the phytoplankton sampled in March, A pril and 
October, as has been shown in Fig. 1 (page 93). During these periods 
species from the genera Chaetoceros and Chlorella occurred abundan- 
tly.

The ra te  of C 02 assimilation of the phytoplankton occurring in 
the Coastal w aters of Gdańsk Bay, examined under optimum con- 
ditions, showed its high productivity. The amount of C 02 assimilated 
was considerably higher than that taken in si t u  (Dera, Bojanowski 1966). 
In Fig. 2 amounts of assimilated C 02 at standardized tem perature and 
illumination have been presented. The spring plankton showed a higher 
capacity of C 02 uptake than the autum nal one. This may be account 
for differences in the biogenetic salt ccntent of the coastal waters of 
Gdańsk Bay during these periods.
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