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Batween May 23 and June 3, 1985
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cAntration of Baltic fish speciee. Tt was found th
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there was no inflow of water int
Mey, oxygen level ncar the botism incrcassd thonks

advection of very cold but very weii nxygenized ws

west. The mechanism of this ndwaction which raanlted iv
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hvdrnlogiecal measurementsa
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thermel anémaly of the deep water leycr, wes dizcussed. A compa~

risor was m=de with the low temperaturss of the deep laysr follo-

wing sevare winters in 1956, 1963, 1979.



funk-haas
Neuer Stempel


Introduction

in oxygen level in the Gdafisk Deep in November, 1984 /Wojewddzki,

. trengported through the threshold from the S&upnk Purrow /Sta-

In the autumn of 1984, in the dpper water layer of the

gouthern Baltic, positive thermal anomalies were phaerved. in

the deep layer, the moat interosiing pnuncmcnon was an increape

1986 b/. Thanks to dynamic processes, 8 isrge quantity of denser
and welloxygenated water could be transported within a éhort time
from the SIupsk Purrow. Water with 2 lower oxvygen level in the

Gdarisk Dsep was pushed upwards and underwent transformation. This !

process was still taking place in Decamber. when water with

higher sslinity /12.21 ®/c0/ and oxygen 1avel /2.7 ml/l/ wae

tion B3/ into the Gdarisk Deep. Beginning 1n January. 1985, this
situation was influenced by the extrgme cogdit‘ons of the 198%. -
winter. Since the beginning of Januaryy ai;.temperatures over - .
the Baltic and adjacent aress were negativ§; &5 1low @as -0 and-
;2006. It is enough‘to compare diurnal tsmﬁcratufe drops for
station G2: for the Novembar~December perip§ they ueually.eQua]'
-0.06°%C, for the December-January period 2+20.11%. In the 1985 -
winter, the temperature drop for Novgmbér-yﬁnuary ;an -0.12%.
Hea% reeervevof the upper watier layer from;the gutumn of 1384
was deploted by tho time our invectiéation;lbegap inAPnbrua:y
1985. Nert moasurements were made as late as May from the re-.
saarch vemsel “Profeaor Siedlecki". The distribution of meggﬁre-_

pents stations is shown in Pig. 1.
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i o
‘?ﬁ? A total of 766 temperature, 763 salinity, and 763 oxygen
?ﬁ meagurements were msde at 96 stations, st standard depths. Wo-
{0 _ o
£ . ter temperature was moasured with revarsible thermometers with
4’ '
3, an sccuracy of =~ * 0.01%. Woter for analysin was token with Nean-
o
f sen bottles. Salinity was measured with a Plessey 6230F sglino-
3

meter. while oxygen quantity ~ by means of the Winkler mathod.

The regsults of measuremsnts and snalyss were proceassed by means

.»M«:%*

of standard progremmes on the vessel Elliot 905 éomputer.

o Results

In February 1985, in the waﬁterh part “of ‘. ccathv"n Bel~
tic, negative water temperatures were already noted. In the

Bornholm Deep, water temperature was -0.34°%C, and in the S>upsk

l.@ Pprrow -0.32%. Regative temperature vealues in theaa aress ;gn-
ched down to depths of 50 end 20 wm, respectively. At thie ti

! ¢ | in the Borohola Daep, in tho 40-60 m layer at the boundary with
| the -halocline, a considerable negative temgerature anomaly ap~

\ peared /=5.26°C at & depth of €0 m/ due to convection and, most

likely, advection of waters from the west. Under average condi-

tions of the previous yeafs or aftar inflowe, at this dopth

PR—

there io warmer with higher denaity /upper halocline layer/.
which mekese 1t impcaaibla for tha oonvuction to reach that deoply.
In the Gdedzk Deep, aluo im tho 5580 m layer. negativo water
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temperature anbﬁaligs /about -3%/ réplaced in Pabruary positi-
ve temperature anomslies from autumn, 1984. Thus, alrsady in
Pabruary there were initial conditicne for gradual cosling of
subsequent water areas dus to ithe tranaport of colder and den-
sor water from tho intermediate layers:of the Bornholm Deep.
During our mecasurements in kay /23-24/, at @ main transect
from station “2" to station "16", pooitive water tampaerature
anomalies were observed only at the bottom of the Bormhelm and
Gdarvigk Deeps /Fig. 2, 3/. The whole of the Sktupsk ‘Furrow, its
aiopea~and thresholds down to deap layers wére characterized.
by negative temeprature enomalies. After 65{6 deys, mesesurse -
nents wers made egain at. transects pérpandi?ylar tc the shore=
line at station B3 /after 6 dayo, Table 1/ égd atotion G2 /aftar
10 daya, Teble 2/. At tho bottom of the Gda%&! Deap, o sharp -
temperature drop wase observed - by 3.39°c /éig.4,;Tab1e 2/.
Ao & result of.advectiom, water with high oé%geﬁ lavsl of 4.5
ml]l_/proviéusiy 1.33 m1/1/ hdf'lcwer.séiihiéy /11.554% /o0,
previously 11.7740/00/ was tranaporteq'intOF;he Gdsﬁakineeﬁ.c:ﬁ
The transport and. nixing of this watar on th; elope was made
possible by the thermal factor,'whibh,énabléﬁ-the.bvebqoming )

of the wator density barrier.down to the bottom.
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Table 1

Water temperature, salinity, and oxygen level
in the B3 station ares in May 1985

Level ?/°¢/  8/°feo/ 0,/=1/1/ T/%/ §/°/co/ 0,/w1/1/
Rn : : :
50  2.04 7.873 9.07  2.08  7.818  §.99
60  0.99 8.658  9.52  1.38  7.999  B8.47
70 2.53 8.698 5.76 2.42 . 8.637 6.48

Tsble 2

Water temperature st station G2 for May sfter gevere
wintors in the years 1956-1985 and in August 1985

Level ' Measuraements date
’ 1956 1963 1979 1985 1985 1365
me J 20.05 11.05 23.05 -.01.06 10.08
0 2.10 7.80 . 4.80 10.65  40.27 16.23
10 '2.00 - - - 6.64 ..10.25 16.37
20 2.00 - - 4.13 © 3.48 16.38
30 1.80 - - 2.91 2.6t 16.35
40 . 2.40 - - 2.88 2.12  10.88
50 2.60 0,80 1.04  1.82 1.53 . 6.44
60 1.40 0,80 0.85 1.15 [ 1.60  2.06
70  1.70 2.50 2.02 3.29 - 1.50 - 2.15
8d 2.60  2.95  4.36 2.25 2,78 .3.02
90 4.0  4.15 4.97  6.10 2.39 4.7
100 5.60 - 6.88  6.47 4.52  4.62
106 5.60 5.15 6:93 6.47  3.28  4.64




. On both measurement dates /May 23 and June 1/, convantio-
nal density of water at the bottom was 9.72 G . At the bottom
of the Gdadak Deep, a rapiq shunge of thermal conditions occur~
red /ccnpara Pigs 2, 4/. Water with .low oxygen contantg and
a temperature above 6° C was tranaported to the northern part
of the Cdarsk Daep /Pigs 2, 5/. Tt appears from Table 2 that .
the temperature at the bottoem of the Gdaﬂek Deep remained at
a atable level of 4.62-4.64%. por compariaon. in the 1958-1984
period, a temperature below 5% was obaerved in thia area only
in 1969 /4.98%/, 1972 /a. 74°/, and 1984 /4. 97 °c/. The changes
anaiyzed by us for May 19563 1963, and 1979 confirm thet ot
those times such lcw temperatures were not recorded at the bot-
tom of the Gdaisk Deoep /Figa e, 7/. KNehring and Prancke /19 81/

who discuszed hydrolagical and chemical cha rgcs in the ERa

,..o
-

tig
after the provious eevore winter in 1979 did not observe such

effecte eithor.

Conclusions

Tho hydrolosical aituation of the noutharn Ba;tic d;acua-"
sed on the basis ot detailad meagurements in lny was conaidered
untypical largely due to the nabativ. the"mal anomaly, especial-
1y in the deep layer and at tha bottom. It appears from compa~
risohs made with the previuua periods following severe winiers

/195o, 1963, ond 1979/, ithat auck axtrame,cooling‘of 8 large
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ved. At the sams time, thanks to the advection procesa of cold.

dmre a e TW B Y

volume of water ss noted after the winter of 1985 was not obser-

water /despi @ tha absence of inflow/ rolatis vely good oxygan

conditions were' pressrved gince the sutumn of :984 &and the gta- K
gnetion of the deep layer was arrcoted. Thus, the precervation ,
of relatively gbod oxXygen conditionsg occurred at the expense

of thormal conditions. Tﬁe impact of the the}mal situation dian-

7‘a:cuased here on bio]ogical processes and etocks and concentrationn

of fish wan preliminarily discussed in papers by Herra /1985/
Orlowaki /1985/!and Wojewddgki -/1986/.. Thege papers ‘dealt-only i~
With certain aspects of biologicel 1life and stocks of ‘major Bal--

tic fish atocke.
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