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ABSTRACTt
Several continuous . tenperatnrtt profilas i(ade In 1977

over the Bonaalan oon-tiaental shelf revealed, for the

first tine, .Vb» exis-teaca of a fins atrnotnre with cka^
raoteriatlc herlsoatal apaoe scale of t&e order of 10-

15 kn and verticale scales of 2-5a« Repe»t»A profiling
in a fixed point allowed the tiae evolutioB sf the fiae
BtrBcture to b< oliBarred.

The development of the seasonal fchermocltne is governed
by i.ncident radlafcion flux, Jieat balan.ee at sea surface and me-
chanlcal action of the wind, Several observations revealed, liow-
ever, thafc instead of a single transition layer, a step-llke
structure can develop tn both seasonal and main fclieraioollzie (1>5)*

During 1977, vertical temperature profiles recorded
.with a bathy thermograph In several pofcnts of the aomanlan Black
Sea shelf revealed such complex structures of the seasonal ther-
mocLlne. In such cases, the transition between fche upper Layer
and the tnfcermedlate cold Layer was made-up by several quaslhomo-
geneous layers separated by fchln ln.feerfaces with sharp tiemperafeu-
re gradients*

The maximum temperature gradients nere observed In fehe
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slialLow waters, 2o m deep (Ftg. l), where three homogeneous layers
of 22. 8°G, l9.. 5°G and 7. 4°C were separated by fcranslfelon sheets
where temperature graiaients readied 2. 4°G/m and, respectively
8. 4°G/m.
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;. ! - Temperature profile recorded In shallow
waters, July"1977.

The ineasurements carried out In a hydrologlcaL section
5o n ml long showed that the horlzoiital extent of such a structu-

re Is llalted to a couple of tens of kilometers.

Thus, In the lo n mi offshore station, tlie seasonal
thermocLine represents a coiifelnuous temperature decrease between
lo n and 54 m (Fig. 2). At 2o a ml, the thermocllne Is made by
five quaslhomogeneous layers, 2-4 m tlilck, 'between 6 and 28 m
depth. At 5o n ml, the structure of the tlierciocllne Is strongly
different, being formed by only two homogeneous layers (Flg. 2).
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FIs.2 - Temperafeare profiles recorded at Io, 2o
and 3o u. ml off Gonstanfeza, June L977.

Fifteen days later the measurements made tn the same

points also revealed fehe presence of a fine tieniperafeure sferucfeu-
re (Fig*5). Again, the horizontal exfcenl; of sucli a structure did
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not exoeefl I? km, the thickness of the homogeneoas layers betiig
the same as before, and the gradients In ttie transition sheefeB

reaching 2.,50C/[n«,
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F)te*5 - Tenperatiure profiles recorded afc 20, 25
and 5o n ml off Constants, July 1977.,

The repeated observatloiis made over a three day period
afc fche offshore end of this section (5o n ml dl.stance from shore),
allowed the short time evolution of the vertical tenperafcura pro-
file to be analysed. The general situation was diaracterlsed by a
continuous trend of Increasing tlie surfgce temperature, especlal-
ly by fehe end of the observation period. The results (Pig* 4)
showed fche confclnuoas deepenfcng of fche quaslhoiaogeneous layers 5-
5 m thick, and the generation of some new such layers above fche
pr.eceedtng ones.
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FlR. 4 - Ttme evolution of the seasonal Vhesao-
c line fine structure 5o a ml off Con-
stanza,;
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The sslsfeence of a nnltllayered steructure of the seaao-
nal tlieraocltoe may be explained by felie sawtoothllke variation In
the tncomtag solar radiation (j), which governs the deepentng of
the Interface C^), or by the successive mixing action of fehestaras
(^). For fche Investigated period, these sfcruotures could be gene-
rated by a combination of these two mechanisms. Indeed, the air
temperature at Constanfra ahowed a sawtoothllke evolution durtng
May-July perloB, with several heating periods of about 15 days'se-
parated by 5-6 days periods In wbtGta temperature dropped by 4-6°C«
These cool periods were associated with strong Lasting winds of
8-12 ni/s.

These first results require more tnteiislve work In or-
der to obtain further Information about this phenonenon which Is
essential for sfeuflyliig the vertical stablUty of the wafcer colunn,
the vertical turbulent heat transfer and the InternaL waves propa-
gat ton.
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