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Southern' Ba1tic continued /see: Renk, 1972;' Renk et al., 1973/."
The investigation was 'carried out .at .thr.ee~· ro'utine st;~tions

/Table 1/. Primaryproduction was'measured'with the radiocarbon.
tnethod '/st~emaim Uielsen, 1952/at thede~ths of·O.S,. 1 ,2,3~ ....
4,5:7,5,10,15 and 20.mc·tres. The'inoubatio~"wa8 carried out..

:in.situ·from sunrise until tone noon, sometimes even twlce
a ci~y. adit:LonallY '. from true' noon Until.sUnset. The activity
of filters' w~·s determinedwithGM 'counter,' bariUDI carbona~e" '.
being' used' asthe standard. I~organic.carbon ~issolved.in ..::,,'

.water \vas determined Viith the. methodof.Andersonand Robinson,'
/1946/modified bY To~bicki andBenk /1972/.The details oon-:'
cerning -the methods, used 'are described in OthE31~ 'papers fRenk . -',
1973; .Renk~ Torbicki 1972/.: "

.The inve~tigation of primarY'production 'wss'acco~panied'

by chlorophyll messurements. These studleswere described in "
. .'~

another paper /Renket a1, 1973; 1974/. '. ~'
• ,"' I'-..~,-.'.. ;..

Table 1. Stations at which measurements' of'primary
producti~n~were.t~kenin 1973.·' ",-.

-~
,

station Region Position· Depth to·:·
bottom/m/

140 01'E . 550 02 'N.
",

,', -..:'Ä1 Arkona Deep 50 :,'

B,.- .Bornholm Deep 15045'E 55020~N " 98
19020'E 54oS0'N . '116- -

G2 Gdansk Deep .'..
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The results of the phytoplankton production measurements . ~

are presented in Figures 1-2 by meansof diagrams il1ustrating ,/~..-
vertical distributions of primary production in different"
seasons of 1973. From this.figures ean be seen thatthe
thicknesD of the euphoticlayer inthe southern Baltic
amounts to 18-20 m·. -The primary produetion urider 1 m2 of· the
sea surface was ealculated by graphieal intergrating the
eurves within the whole water eolumn of the euphotic zone.
The integrated values are presented in form of pbints in
Fig. 3. Th~ broken lines in the figure ~ustrate the.mean
values of primary production for particulary months.
There'va1ues are obtained as arithmetic. means from all the
measurements taken in the corresponding months of the years
1966-1973.

As ean be seen from Fig. 3 the primury produetion in
1973 was below the mean value for the years. 1966-1973.
i.e •• all the results of measurements indicate lower primary
production except those from l\1ay in the Bornholm Basin
/stations·A1 • B1/. However the energy efficiency in primary
production in the Arkona Deepand in the Bornholm Deep in
May 1973 was 'approximatby 0.4 like in the same month of
previons years. The energy efficiency in primary' productlon
of theGdansk Deep /Station G2/ in May 1973 was lower than
in the ~ame season of the preceding years.

The primary productions calculated for partieular
quarters of the years and the annual primary produetion
of.the Gdansk Deep are given in Table 2. The menn annual
value of primary production for the Gdansk Deep calculated
on the basis of observations carried oUt for several years
/since 1967/ amounts to 85.8 -~Q- • From the figure~ ..
presented in Tnble 2 follows m·year that the annual ·primary
production decreaDed during successive years. 'und in the last
one it was approximately by 30~ lower than the m~an ~ual

primary produetion. The observations on phytoplankton b·ioID8ss.
•

j



(

•

. ,

c

- 3 -

Table2. Annual primary production of the
Gdansk Deep in 1970-1973

" ..

. ' Primary production in' Annual primar~Year, particular uartere
,

, production ,
I II II! IV-' C. '

., ;~;;ar' ,
..

, ,

'""""

'1970> " .5.8 '37.2' '67.1 7.4 117.5 .'
"

"
. r

,1971, 5.0 30.4 " 24.4' 13.1 72.9
.; "

'1972 2.5· 12.4 40.5 11.4 68.8:
1973 5~8 15.4' 25.2 ,13.3 59.7

:"

'mean.' for .'
the period 3.7 25.1· 44.2 12.8 '85.8

..

1967-1973 .
"

, distribution in.tha Baitic /Rank: et al.1·973/' indicate that ..
th.~·. ~h16rophYll:c'oncentrations 'of the' southe'rn BaItic wat'e~~
in·'1973 ..:were;~n the average~lower.tha~ in:1971 end 1972,.····,
th'e . sa~e ~ as the pr1mary'productions was'., .' ': ' . . .', ..

. ,.' ' , To' de'mönstrate the diffe;~ncea in ~rimary'production'
.of:different :parts of the 'Balt1~~ themean ~al~es of prima~y
pr~du~ti~n from the pe~iod 1966-1973' a~ they had 'bee~ ". < ,:
evaluated· after Po1ish investigation' /Renk 1973. Renk' et ".:'

'8.1 1973( ae weIl; as the ~nnual.primary production taken '.. : .: .
. ~ "" . '"

from' soine other papers,'are present~d .in Table ..3~ ~om' the ...
many-year observations the, mean value of annua1 'primary .': '.:','

'production forthe southern Baltic was eatimatad at·82 .g~-- .... :.
It fOllows that the'primaryproduction of the Gdansk m·year
Deep is greater thari that of the .Bornholm Basin.·The Gdanak···
Deep in "also' p~c~lar 'becaus'eof i ts greater primary' prod'ucti61:l

, . .'. ~ .

as .compared with the whole of the Baltic proper andof.aome .'
other' areaa belonging' to this .seri.. '. ., ,"

'. ·,Asswning: the values oi i)rimary. product1an det'ermined
at different:stationa to' be.repr~~entat:i.ve for.the 'wliole of

·the surroundlng areas, we t~iAd to 'det~~mine'the approxi~at~
'. value of annual' .primary praductionof particular reg:ia~s, cif.
.' the Baltic Sea. In Table 4' thera are the values 'af. total '.

. . ,
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Author'

..: "

Renk .·"1973,'" .>:....
Renk' et sI· 1973.

, 197:1-

15-:-192

64

65 "

. 85.8: ..

, 37~9-:-69.4
'", 29.4+30.6

.78
45

66
63.2. ' .' Schulz ~ Kaiser'

1973; Kaiser. .
Schulz1973 '
Renk 1973, .
Rank et s~ 1973,
1974·:· .
Schulz, Kaiser ..
1973, "Kaiser

., Schulz 1973
. ;, .

SchulzKaiser 1973
Sen Gupta,1972

., Fonselius~ 1971:
SchUlz' Kaiser' .. '
'1973; Kaiser.' .
Schulz 1973 " ."

• . . •. ' I

Bagge, Lehmusluoto
1971, Lehmusluöto
1971,' Lehmusluoto.
Fesanen· 191'.3

. 30+40' BaggeiNie~i, 1971
.'. .

::. 29.4-:-30.6 Sen Gupta ·1972
56.~ Fons~lius, 1971
55-:-82 Steemann Nialaen

o 1965

Annusl, ~ or :'. .
mean' simual
primary .pro:"
duction
. aC.' ' -g2-

m

Yesr or·.·...· ..·
period ",'

1966-:1'973 '.: , ,
196'9-1970 ....

1966-1973

1966-1969 .

1967-1969
•
1969-1971: . '.
1961-.1968 "
1953-1960

u -.

tI.

.. u·

, ~ 4 •

, .
. Ares:.'

.' ,. ,

Arkona Ses

Arkona Deep

. ~..'.".

Gotland Ses '1969, 1970'
/Ba~tic proper/ . 1969 - 1970 .

'.' '~ 19?3 .- 1967
1969-1970
.\ . ...

.Gulf of.Bothnia
Transition Area

Bornholm'Deep
". ..

. Bornholm Sea

. Gulf of Finland

. Gdansk ",Deep ..

•__. _T_sb_l_e_·_3_._p_r_iIDa_-r-r_y_·p_r_o_d_u_ct_i_'o_nr-_p_e_r_.Y_6_'s_r_'_'--r-------.-.._._.; /~
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I.lnnua~ primary production for the 1.3outhe,rn BaItic. as weIl,
38 .those :for the Baltic .. proper, th'e" Gulf of Finland and the'

~', • • " • >

'Gulf of Eothnia. For the areaa where no meaaurementa had
...

Table 4. Total ann~al' primaty production
. of the Baltio Sea :.

"
,

,,' "

..

. Region Annual primary Area .Total annual
production

/km2/~
production

--~Q- .' '. /million ton'
of carbon/ .. m.year

"

Southern
." .

,. ; .'
"

Ba.ltic . 74 84,800 6.27
Baltic
proper 56 151,000 8.45
Gulf:' of
Finla.nd 40 31,200 1.25
Gulf .' of

6~74Bothnia , 57 118,000
Baltic Sea 385,000 22.71

...

been performed, the ·following mean annual values of prlmary"
productio~ per 1 m2 ' o'f the sea aurface' ware adopt"ed: tor..
the Baltic proper -~6 8~_ ~ '-:, the :mean value from Table 3, .

for the aulf of Finlnftdm~Y40r5~~- , and tor the Gulf of'

Botnnia - 5~ -~Q-' • 'A~ 're8ul~~Y~~~m our calculations'the'
" m.year . .

total annual primary production·for the whole eouthern Baltic
arnounte to about 6.3 million ton of organic carbon, and.for
the whole of the Baltic area it amounts to 22.7·million ton'
of carbon.
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