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Between Jlay 2) and June J, 19A5; hydrolnr.1flA1 mp.ARUrp.mAntA

Negat1ve tht'rJDa] eI!N!181y f)f t·h~ d.~er le..ye r

in the Boutbern Baltic in 4955

d8t~ ~ü thöa~ environmeütsl ounditiuna which influence the ri~v~-

~ey, oxygen level ~a.r

adysction ot very cold but very well n~ygeniz~d w&ter from the

\

thermel anomaly et the deep #ater lcy~r, wa= di:euescd. Ä compa-

r1SDn was .ade with the low t.mperDtur~~ cf thc deep laJ~r fello-

wfog severe winters in 1956, 1963, 1919.

Thls repDrt not tD be clted wlthout prior reterence to the Council

Internatlonftl Council tDr,.•.,

the Exploration of the See

funk-haas
Neuer Stempel
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Introductlon

from the Shlpsk Purrew. Wster 'Ni th a lower ox:ygen level in the
I

Thiß I

I
Gdanak Deop was' pushed upwerda and underwent transformation.

prooesB W88 still taklng ploce in December. when·water with
"

higher sslinity /12.21 % 0/ end ?xygeD level /2.71 mI/lI was
'". '~.'

In thc autumn cf 1984. 1n thc upper weter lay~r cf the

Bouthern Balt1c, positive the~al anorna11~9 ware obnerved. In

tbe deep l&yer, tbe most interoating' phcnc~cnon wau on inoroaoe

,in o~gen 16~el in the Gdonak Deep in Nove~ber. '984 !Woj~w6dzkif

1986 b/. Thanks to dynemic proceonee. a largp. quantjty of denBer

end welloxygenatod water could be tronBported within D ahort time

"

"
I

~~

«, ""t ,,,,,,t

, treneported through the throshold from the S~~pck Furr~ /Sta-....
,"

tion BJ/ into tho Gdanok Deep. Bcglnning in Janusry. 1985. thia
•situation was influcncad by thc extreme conditione of the 1985· '

.'.....
winter. Since tbc beginning cf ,TRnuarYT EI ir temperaturoa ovar'·, ':

tbe Beltie end adjscent aroas wer6 n6gativ~f &6 1~ as -~o ~nd·

_200q. It 1s enough' to campers diurnal tem~erntu're drop,,' for ",:

station G2: for ths Novembor-December period they uouolly.equo1

/
.
r

.....

-0.06°0, ror tbe Decombcr~JQnuary pe~iod ~·:.':"O.11oC. In the '985

. °winter, the tempe.!"sture drop tor Novernber-·~.anuarywaR -0.12 C.

Hea~ reoerve of the upper water lay~.r from,:' thc outumn of i 9cH

W8S deploted by tho time Dur invcatigations.,be:;on in Pobrua~y

1985. Hext B08suromenta w.re made 80 lote 09 May. ~rom tho re~"

searab Teooel uPrcf'esor S1edlec!d" ... "!he distribution of meaeure-

menta stat1oDO 18 ohown 1n P1g. 1.

" ., .

.;;'" ..... ~;..1 ~'" '.,
. ; .' . ~. . . .
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Metbod

A total of 766 tGMpersture, 76) Ballnity, and 76) oxygen

moeBurements were made at 96 statioco, at standard depths. Wo

tor tomperature was moasured with revorsible thermometers with

on 80curecy oi Z 0.01°0. Woter ror on61yajo waD taken with Nan

sen bottloe. Solinity weB moa8ured with 0 Plessey,62JON 0011no

meter, while oxygon quentity ~ by mosnB of the Winklermnthod.

Tbe reaults of mesauromsnts end Bnalyoa were proceosed by menne

of standard progrornm3B on the veoael Elliot 905 computer •
•

Results

"t"'.
In F,ebruar1 1989, in tho w68tern part :'of ....... +h. _ ...

U,,",toA " .... ""'. a. ..

..~
tie, negative water tempftratures were alreedy noted. In thc

oBornholm »esP. water tempereture W88 -0.34 C, and 1n thc S~upok

~rrDW _O.J2eC~ Xegotlve tempereture ysluss in these ar~~6 reo-
, "

ebed down to deptha of 50 end 20 m. re8~~?tivnly. At thie time.

In the Odanak Deep, eI.o.im the 55-80 m Inyer, negative water '

tlono ol the prov1ou8 yeero or a:ftor lcfl,OWB,' et thia dopth
,
I

,
I,

I

in the BorchDlm Doep, '1n the 40-60 s laysr., at the boundary "1 th
I

the 'halocline. 8 oons1derabla negative tomperature anoMaly ep-

poored 1-5.26°0 3t 8 depth cf 60 ml du~ to o~pvect1on nnd: ~ORt

likely, advect10n of waters from the ~esi. Under average condi-

I
I

, 1

therc 10 warmer wltb h1ghQl' flenelty, iuppe~:"h810e11ne 18yer!·,: I
whieb zeltes it tmpcsfJ1ble tor th3 Qonvection, to' reDch thet de~ply.
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temperoture anomalie. labout _3°01 replaoed 1n Pebrunry positi

ve temperature anomal1os tram autumn. 1984. Thus. slrGsdy in

FobruQr1 tbere were in1t~8l cond1t1cno tor gradual oooling o!

8ubsequont water arosa dU6 to the transport of coldor end dan

aor water trom tbo intermcd1ate layersfot tbe Bornholm Deep_

During our m08suremento in ~B1 /23-24/, si 0 main trsnseot

tram.station "2" to station "\6", poo1tive water tomperature

anomalies ware oboerved only at the bottom of·tho Bornhelm Bnd

GdBnsk Deeps IFig. 2,31. TUe whoIe of the Seupsk:Furrow, ita

.1opes ond tbresholdB down to deop lsyers .e~e chsrscterized.,
."

by negativa tOt2sprature mnomalie~,. Af~or 6-10 doyo. meesure-'

ments were made egein at.trsDsects perpeßd1~ulsr tc th8 ahore-
'"

line st Dtation BJ latter 6 dayo, Tab~e 11 nnd station G2' lefter

10 daya. feble 2/. At'~ho bottom of thc Gder~k De9p p ~ sh~rp
t. ~

temperature drop W88 ObBerTEld - by 3 .. 19°0 1P'1g.. 4~ :·TAble 2/.
, I "

At) B raBalt ot,edveot!ol1. wstor w1th high üxyg6ü lavül. of 4.5
. '. ' ,.,,' ',:.' . ü·

mI/I '/PrGvious11 1.)3 J:!11/11 bat lowor .salinity /11.554 100,
••• l\o

previously 11.7740/00/ was tr8nsported 'into ·:tbe Gder1ak :Deep. -::::
.' , \

Tbe transport snd·c!x1ng of tbis wBto~ on the elo~e wes reade....
" '..

possible by tho' thermal teotcr,. whieb., en8bl.~d ·the. ovar<?om1ng... "... ".

or the wator dons1ty barrier.down to the bottom•
.. "::.A

" :
'..

!I
"
"

.' .
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Table 1

Weter temperature, Bel~nity, end oX18GD lovel
in the B3 stat1o~ aros in Mey 1985

1985.05.24 1985.05.30

'lIDeI slolool °2/cl/1/ T/oe/ B/%o! °2!ml/ll
I

Level
1.1
40 3.11 7.755 9.37 3.26 7.772 9.49
50 2.04 7.873 9.'07 2.08 7.818 &.99
60 0.99 8.658 9.52 , .38 7.999 8.47
70 2.53 8.698 5.76 2.42 ":.,8.637 6.48
73 2.70 12.313 5.40 3.15 12.568, 4.43

; .:

, " T;;bl f;l ~

Weter temperature at station G2 for Yay Bft~r s~vere. '

w1ntors in the yesrs 1956-,9B5 and in August 1985 "

Level • e s's ure m e n ts d 9 t e
Iml

1956 196,3 1979 1985 "1985 i:385
maj 20.05 11.05 23.05 "·01.06 10.08..

0 2.10 7.80 . 4.80 10.65 10.27 ,6.23, .
10

.
2.00 . 6.64 ....10.25 16.37- -

20 2.00 - 4.13 3.48 16.38
JO 1.80 - 2.91 2.61 16.35
40 2.40 - 2.88 ? .12 10.88

50 2.60 0.80 1.Q4 , .82 1·53 6.44-
60 1_40 0,80 0 ..85' 1.15 .. '.60 2.06

..
70 1.70 2.50 2.02 3.29 1.50 " 2.15
ß{I 2.60' '2.95 4.36 2.25 2.78 .3.02
90 4.90 4.15 4.97 6.10 2.)9 4.17

100 5.60 6.88 6.47 4.52 4.62
106 5.60 5.15 6.93 6.47 3.28 4.64
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those timos such lcw iemperaturos ware not rocorded'ot the bot-

"

. On both me08urement dates IMay 23 und June 1/. convent1o

nnl dene1ty of water si tbe bottom was 9.12 u
t

• At the bottom

o~ tho Gdonak Deep, a rapid ahunge of thermal cond1tlonö occur

red /ccmpsre Fig8 2, 4/. 'ster with ,low oxygen contants ond

a temperaturo' above GOC W88 tronaported to the northarn part

of the Gdansk D~ep ,71gB 2, 5/. It appears fro~ Table 2 that ..

tbe temperature st the bottOD, of the Gdansk Doep remolned et

~ a stoblo IOTOI of 4.62-4.64°0. Por csmpsrieoo. in th. 1958-1984..o ' ,per1od, a iemperature below 5 C was obacrved in this aren only

,in 1969 14.98°0/. '912 /4.74 GC/, end 1984 /4.~70C/. 'The chongos

anal;yzed. b,. U8 for May 1956" 1963, and 1979 con:r1m·thot at
.".;

" .
.;:,,-

:..~
afior the proviOUB 8evore winter in 1979 did not obsc~~e suoh

effocts e1thor.

i,om of tho Gdansk Doep /Pigs 6; 7/. Neh~ing end P'rancko' /1981-/.'

who discua~ed hydrologiosl and chemical"chenges in the B~ltic

Conclua1ons .',

"."

Th. hydl'olog1cal a1tuatio~ of the ooutbern' BDltfo diaouB

8ad on ibo bfU;10 01 detailecl 1DOsQurem.'nis in )(8Y was cons1dered

unilp1c~l. lergaly due to ihe nagativ~ thermal 8Domsly, especlbl
17 1n the deep leler and at.the bottom.lt sppesrs t~om oomps

1"100D8 mado with tho pravious periode ~ollaw1ng seTere winters
",

;1956, 1963, sud 1979/. that auch oxtremc,coD!1,~g D1 9 lsrga

• f ~ '\". __ .•
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..
volume of wnter 8B noted after the w1ntor cf 1985 WaB not cbaer-

ved. At the same time, tbanks to the advection procea8,ofcold

water /desplte ~he aboence of inflor./ rolatively good oxygen

cond1t1ons ware' preserved Bince thc 8~tumn of 1984&nd thc sta

enBtion cf tbe deep layer wes arrcDted~ Thus~ tha prcGorvnticn
•of relot1vely gOod'oxygen conditions occurred At thc expensc '

of thormal condltiona. Tbc impact cf the thermal situation 'diB-

~: CUBsed here on biolog1cal procesaee end stocks end conoentrRt1onn

I

I

or fieh WSB preli~inar11y diocuased in p~p8rs by H~rra ./1985/•.! .

. ~." ...... 'Orl'oweki'-/1985/! end' Wojew6dzki '/1986/_- The8e 'papers 'd6~ It;-onlY"1' .;_ ..
,

with' aorta1n e8peots of biologica). lire end etoeks ol"':major RBl-.

tic fiah stocke:

L1terattire.

:-.:

,
." ..

j =.':~Hc-ri:~~.~.9B5. '1 CZlI0,; przebiog .'i efo ktYWllo,W1;Qrb'''.l'l>''''''-!ill!L-1_ .

.. '. '. z21bwi'if Ba~tyku l\' zale:tnosci od warunk6w hydrologie?-... .
nyoh. Referat ßO Seminarium RWPG )Rostock/.

I
I

I
I
1
I
J'

1
j
i

Neh!"ing D.,

Orlowski A.

j .. 1 - '.• : A' ~ "','•.

Prsnoke E. 1981. "Hydrogrophiech-ehe'miBcbc. Vorlinde
rungen in der OStS80 naoh·dem extremen E1sw1nter. . . . .

1978/19-. Fischerei Forsohung, W~~aen3chBftlfche
Schr1ftenreiche 19/1981/1.

1985. ROEm108zczenie. 1 w.~elkD~c zBaob6w ryb:,'W polakic.i
otrGtierybo~6w8tw8mornkiogo okreslone matod~
bydroaJcustyoznq !roja R/V "prof.Siodlecki 23.05 _
5.06.1985 r/. Bulletin of the Ses Pisheries Inoti_

'.tuto, Nr 5-6.
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Wojew6dzk1 ~. 19868. 'ater, dynsmies, temperature, salinity, end
~oxygen level in the Baltic. Referat leES, C.. M•.
1986/C:JJ

Wojew6dzki T.. 1986b.. Einfluss der negativen thermischen ·Anomalie
11m Jahre 1985 auf die Biologie und die FischfWnge
:ln der OBtsee, Ref .. Rostock. RWPG.

'.: .~.
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