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On the baaie of inveetigetione cerried out in the 1981-1985

‘ - period, temperatura. salinity, and oxygen were analysed. Seaeo- C

~

.j.,f;;l nal temperature end aelinity anomaliee were calouleted.ﬁ_
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It wee found that the temperature in the upper layer in 1981
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and 1982 wae oloee to normal.-Dietictly warmer pariode were obaer-..
ved in 1983 and the firet half of 1984. Theee yaerﬂ were charac-fﬁ
terized by poeitive tamperature enomaliea. 1985 wae the coldaat o
yaer; eevere winter had a greet impact on the change of hydrolo-‘
gical conditiona. Lower tempereturee were obeerved throughout

the whole of 1985, not only in tha upper layer but also in the
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Neuer Stempel


_ Water ealinity in: the upper leyer was different in eech of o
the following three periodux 1 - aalinity decreaee 1n 1981 and i
1982; 2 - ualinity inereaee efter the inflew- in autumn 1982 4
and the turn of 1983/1984; 3 - a pertod of repeated ealinity S
deoreaoe from mid - 1984 to: 1985. when minimum valuee were re- | -
corded. The ealinity of the deep layer wee charaeterized by an T
increaee during the 1nflcwn of 1982 and 1983, a elight decrease"-,;,
in 1984, and a subatantiel decrease in 1985., T .
' Qxygen level in the upper layer in the 1981-1985 period .‘.'.:_
fluctuated between gbout 10 5 ml/l end 6 5 m1/1._0xygen contents':i
in the deep layer varied: from year to yeer.-In 19811982 until =
”‘an inflow, oxygen levele were et their minimum, 1ncreaeing after~
* wardo to 2. 0-6 2 ml/l. Oxygen eonditione after an inflow impro— o
ved at the. turn of 1983/1984 but this eituation did not laet :
long. In 1985, oxygen levele ranged from 2 8 to 4 ml/l.“¥;p-

‘.Introduction ‘

N ‘.
In ‘the 1981-1985 period the See Fieheriee Inatitute car-_  o
ried out 48 oeeanogrephio roaeareh eruiaea in the Poliah fiehery

| “one. Regular neaeonel investigatione were condueted from thei -

'veeeele "Birkut" and "Dr Lubeoki"‘ They enebled up-dated evalua-:l.

" tion of environmental changea and eerved for the ygeperetion of'

: quurterly hydrologieal and riehery foreeaete. Additionel reeon-"

¥

'?naiesanee 1nveetigationa made 1t poseible, among othere, to ob-

served the inflow of Oatober-November 1982. An exteneive range
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of environmentel data wae obtained during complex Baltic etudiea?

......

conducted on thc reeeorch veeael "Profeaor Siedlecki" in July

o 1981, May 1983. Auguatgseptember 1983. May 1985. The uee of

. this veeeel in the Beltic made it poeeible to etudy certain

Ty

phyaico-chemical proceaaea and biological phenomena at a. time K

when they were undergoing rapid changee. Inveetigationa worev

'.‘carried out twice during a storm,: intereetinge recordings of'

‘currenta bcing obtained /WoJewédzki et al., 1985/ Upwelling~ |

and meaoecala eddiee were localted /Piechura, 1985; Majewiczl-7
and Greloweki, 1985/ Twice, research .wag carried out duringit.'
a period “of atagnation of the daep leyer /July 1981, August-f -
Septemher 1983/. In May 1983, a detailed viaw of watar atructu-
re wae acquired after the inflow of autumn 1982 Finally, in

' Hay 1985. an*unueual phenomenon or advection of cold water into

the deep leyer efter one of the moet severe wintera in the Bal--

- tic was obaervod. A total cf 55 thoueand information unita o

/obeervatione. meaaurementa, analyaee. 1ncluding nutriente/ was

‘collected. Thanka to all theee inveatigationa, tha Poliah\?iaha--

N

ry zone wae one of the best explored areae of the Baltic 1u\the o

- 1981-1985 period. e

:Method5f<

Water temperature wee meaeured with Japaneee end Weat Ger- -

man raveraible thermometera with an accuracy of O 01 C, aalinity '

‘. .

‘~{- with 6230 N Pleeaey aalinometera with an’ accuracy of O 001 /oo.,'




‘Oxygen level wae determined by the w1nk1er method. The deta cel- i
lected from the “Profeuor Siedlecki’e" cruieee wea procesaed by
nsans of etenderd programmee on the Elliot 905 computer. _
- The interpretetion of the meteriel collected was baeed onﬁ

| etetione repreeenting the main areae ef the Polieh fiehery zone:_
utetion B1-IBY-5 /Bernholm Deep/, etetion BE /Slupek Furrow/,

etetion G2 /Gdeﬁek Deep/. For theee atetiona,,meen weter tempeQ
L reture end enlinity veluee were eelouleted for the mein monthe "
of eech eeaeon in the 1958-1984 period. Theee veluee served as-
a basie for comparieen with_the\xeluee neaeured on epeeifie ‘

dateon.:

Rooulte.

-

In the rive~yeer period from 1981 to 1985, water tempera-
ture of the upper leyer wao quite divereified /Pig. 2/. In 1981~' (X
1982, neauonnl fluetuetione elightly departed frem mean valuee; |

water tempernture was higher in the apring-eummer eeeeon end ,

.‘ - s

1ower -~ in the autumn-winter eeeeon, The'year 1983 was & distinec-
. tl&rwermer period, as well as the first heif"ef.1984:'i985,weé;13
the‘eoldeet. A cherecterietie featﬁre ie‘the.ehepe.ofVenbmaI& ff
‘.curvee in the open sed aroas /Bornholm Deep, Slupek Furrow/. ,‘
Spring periodn may be dietinguiehed in the Gdeﬁek Deep; the J

. highest tempereture enomeliee ‘reach up to about 4 0 /even in thev

'coldest yeer 1985/. Thie ie a reeult of the increese in tempera-'



- B a

tﬁra of the thin surfeace water layoer an the'bprins.,causad‘by

the advection of water from +1.2 Gulf of Gdorisk and the Vistula

/warmer at thot time/. |

Fig. 3 pregents tho water temperaturc anomaly curve for
thio part of the uppor layqr which io poeit;oned dircctly above
the halocline /ﬁinter.watar/ Unlike. in the upper neaiéaurfacc
pnrt of tho uppor layer, nagativc values of the anomaly predo-
mipnate here in the f;va-year atudy period. The Year 198, is the
moot typical with positive thcrmal temperature anomal;os,:q ?Oﬂult
of tho inflow of 1982 and, ot tho sare time, nild wintar. During
the pariod of thermal minimus /Fobruary~ilarch/, the témpargtﬁre
of tho upper layor ranggd’in all ercas in 1983 between 2 and 3°C,
In the summer of that year, the highest surface water témpéra-b
tures wpre.nluo pbaerved there for the five-year peficd:'ffom
18.65°C in the Bornhola Docp to 20.61°C in the Gdesak Daop.

In thsldéep layor /Pig. 4/, until‘tho inflow /autumn of
1982/, negative thermal onozalies wore maintained: the previous
inflow of 1980 wag an inflcw of cold water/ An 1ncrease in
tempcrature of thc doep laycr during . the inflow of 1982 vas vi-

oible in the maximum positive anomaly /over 3 C/ 1n the Bornholm

‘Deep. As a result of thic inflow and the in»er~1ayer inflow in

983-1984. a two-year periocd of inoroased dynanics of dcep 1ayer
water and maximum storing of heat coulq be obgerved in the open-
Bea arepn./btations Bl and B2/. On the othor hand, water flcwihg‘
into tho Gdarsk Deep and ;oming £ron intermediate layers of the

Stupsk Furrow wae already cooled. In Hovember 1984, watof with




o tomporature of 7.03°C flewed:into thio aféé,‘which wap vipoible
iﬁ‘the pooitive thefmél’ancmaly et the turn'of 1984/beginning

of 1985. An intarasting phanomancn wvas the adveotion of cold
water after tho winter of 1985, espaoially viaible in the Slnpsk
Purrcw and the Gdarak Doep.

In tho salinity changea of the uppor laver, three charao~

teristic pericds may be distinguished: saliniiy drop in 1981-1982,

golinity increaoe 1n'1983-1984, an u.renult of inflows, and

o olight drop in sali;ity in 1985, no doubt o rosult of the ar-

‘rasted by ice conditionc exchange of water with the Horfh Sea

- /Pig. 5/. o ‘
‘Salinify changeo in tho deop layer in tho five-yesr period

were oimilar to tho changoo in tho upper loyer /Fig.‘S/. miﬁi—'.

rum oolinity wao oboerved in tha pcfiod of stagnotion /1981-1982/.

Aftor tho autumn.inflew of 1982, o maximun valuo wag rocorded
in the Bornholm Doap /18.36°/00/ in Dscombor, and in the fol-
1ewing monthu.iﬁ pubooquant c;daa to {he‘cant. The next inflow
/1983/1984/ wan weak agd'repreaentad an intor-layer inflow; its
offocto wvore bagt Visible in tho‘S&upsk Purrcy /oolinity increo-
oo by about 2°/00/ ﬁnd tpe Gdarisk Doop /oalinity increage by -
aboutbSD/oo/. Siﬁilarly, in 1985, an incroasa in éélinity wasb
noot pronounced in these t o arognoy it wao a ‘rogult of increa~

ged dynamico of intermodiate loyers and cdvection of cold wqter.
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Onggn_lgvglwig 3hg deecp_layer
~ Changes in ox ygen levcl at the bottem- correuponded more
or lesa to sallnity changon in thia layor /Fig. 7/. As far back
an 1981, the oxygonation of tho main areas wan ralatively good
after the two inflcwn of 1979 and 1980. Howover, arleady in
Moy 1981, o poriocd of ufagnaﬁion‘bggan; In July, the near;bbttbm
- loyer with o thickneas of 25 m ih the Bornholm Deep contained
less oxygen than 1 m1/1. In the Gda¥sk Daep this layer was even
thicker /30 m/, end bottcn coedinonts frcm both arean contained
sulphuratted hydrogoen /Piechura, 1985/.'In the Slupbk Furrow;
oxygon level in tho eopring érd pummer of 1982 was 0 48 and O 78
m1/1, respectively. Acoor dina to our maasurements, thcse vere the
10dest values in this area in the whole 25-year pcriod.AAfter
the autumn inflow of 1082 bcbinning with the Bornholm Deep,
o gradual improvement in o:ygcn nituation van obaerved. In the
Bornholn Deep our ncasurcments 7198é.12.18/'sh§wqdva lovel of
6.20 m1/1. Such a high oxygen lovel romainod there for @ very
short tims duo to ox ygenation procesaeu- beuidos, the volume
of 1nf10w water wag lower than expectod and it quickly under~
went transformation. Aftar the noxt inflow /en inter-~layer one/
of 1983/1984, orygen coaditiong impéovod for a éhbrt timo in
the Bornholm and Gdarek Doeps /roaching 4 énd 2 m1/3, respecti~
voly/. In the formar arqé. e¢lready in Moy and until the end of
the ycar,'only‘traoao§uantities of-oxygpn wéra noted. Into the
Gdanigk Daep, alreqdy in lovomber, water ffom tho Supsk Purrow

wan tranoported thanks to dynomic procossoo at the bottom and



oxygen lavel increased to 2.8 ml/1. Furthex 1ncreaae to over

.4 ml/l1 was a result of advection of cold water 1n Kay 1985.

Conclusionsg

In the 1981~1985 period, thanks %o intensive investigations
of the Polich fighery sone, it was possible to obberye_the,ﬁostA
important changes of main hydrological characteristics, and -
quite‘often - tﬁe procaéées resﬁonqible Ior thelir sppocarance.
The results of these ctudies“formed a background of environmen~
tal conditions which ensbled a better underatanding.and 6xpla~'
nation of many biological changes ags well as developmant and
'trendn in fich otocks. The nost Qaluable rFsults were collectod
in July 19é1 on the 5gpofeqor Siédleéki". Thoy éonstitufed‘ma- 
toriél'for oompnrisohs of results in thé~rolloﬁihg years, inclu~
ding thoanec coming from threo cruiues of the "Profesor Siedlecki"
In cach of those cruisea, 1ntcrecting manoncule ‘phenomena or
‘proceaaea were encountered. This wano posnible thanks to a dense

notwork of statiohe invaotigéted within’p short time /quasisynop-

ticity of inventigations/. In the rive-yenr period under‘discus-h

oion, one of the nost 1mportant facto wao no doubt tho almost

two—yoar poriod /1983-1984/ . of optimum thcrmal, oxygen, and sali-

nity conditiopa for\biological 1ife in the Baltic after the in-
flowa, and the exceptional cooling of thé déep layer in 1985.
It appears from tho analyois of data that the Polish Pishery

~ zone is characterized by relatively good environmental conditions
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with the exceoption of'tho doepest part of the Bornholm Deep.

The Stupnk Furrow maintoined good oxygen éonditiona in the whole
fivo~yoar period, with ths excoption of spring and summer of
1982. In the Gdarnck Deep, water advection processen from the
Skﬁpsk Furrcy /the strongest in sutumn of 1984 and Sprihg of
1985/, independont of inflowe, were ohserved several times,
Thonks to thon, nslinity and oxygen 1n this aroa'were\relatively

good.
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Pig. 1 Distritutiea of oceanogrsphic sempling staticns in the
19€1-1885 perind. :
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Fig. 2 Surface wa’cer tenmperature anomaIi'eé /iAt, °C/ ih’ the
main areas of the Polish fighery zone |
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' ' Fig. 3 Water temperature anomalies /*At, °C/ of the upper

 layer . /above the halocline/ in the main areas of the
Polish fishery zone. '
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Fig. 4 Temperaturc anamaiiﬂé /iZXt, °¢/ of the deep loyer in

the main avcas of the Tolish Tishery zone.
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Fig. 7 ‘Oxygeh'leval at the bottom in the main sreas of the
Polish fishery zone. ’

-—



