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ABSPBAOT;

The present work is a first attempt -to relating sprot-t
shoaling to a couple of most important environmental
factors - .tempera'twe and Ballnity off the Romanian
ooas-t of the Blaok Sea, in order to improve the know-
ledga of the factors influencing the life of the sprott
and conditioning -tjieir exploita'ble shoalings mainly.

The Romanian research works on the biology of the

fishes of economical interest off the Romanian coast of the Black

Sea (i - §) have not got deeply into the problein of the correl^-
tion between the environmental conditions and. the biology of

different species.

The present work is a first attempt; to relating sprott
shoaling to a couple of the most important environmental factors-
temperature and salinity of the above mentioned zone of the Sea.

The data which we are based uppon were collected during
three seasonal cruises accomplishsd in 198o with the trawliag
vessels . IHAU (February 9-19), NEGOIU (May 21-29) and BOLDOVEANU
(July 25-28). As being the crop of only three peasons of a single
year, the results should be coiisidered as prelininary - a first
step toward the taiowledge of the factors influencing the life of
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the sprott and conditioning their exploitible shoaliaga.
The locations of the oceanographic stations d.uring

aoundi.ng fishing with the Model 128 pelagic trawl are shoim
in Fis.l.
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Fig. 1 - Ucoanograpnic stations carried on auring 1980

In keeping with our object, we focused on the therno-
saline conditioug through the near botton water layer, where
trawling was carried out. In the following, we are giving an
account of the . results of our neasurenents dcu'ing the three
seasons.

WIHTER SEASON

During the 9 - 19 of February, 198o, at near bottom
horizons all over the investigated area, water temperatare ranged
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between 5*o5° and 8«10°G,and salinity,between 17.o2?6o and 18.98?6o
(Figs*2 and. 5). It is-to ba noticed tbat thBtfe were differences i.n
temperature of the order of 5°0 and in salinity of about 23io
"between the off shore and outer shelf waters, bbs values increas-

ing from shore seawards* The main caase of these dttferences lies

in the bathymetrical differences in ths zone. The cooling of the
water during the iiinter lessens 'bottoawards through the water

colum, while salinity increases due to diminishing in the iDflu-
enee of the Danabian waters*
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Fig. 2 - Marine water temperature ( C) in Fe'hruary 198o
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Fig. 5 - Marine water salinity (%o) in February 198o
Quantities of sprott achieved at each trawling (day and

night) were entered on the map as productivity per anit effort
(kg/hour of trawling). Isoliaes of sprott shoaling were Irawn by
iaterpolatioa between these values (Pig. ^). ^hs positions of the
isolines and their density give an overall image of the distribu-
tion of shoaling over the continental shelf. It is noticed that
nost of the sprott shoals populated a strip approximately paral-
lel5. ng the coast line in the outer reaches of the zone.
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Fig. 4 - Sprott shoals (kg/trawling hoar) in February 1980

In order to establish the environmental conditions in

which the slioalings occured, we superposed the isotherms of the
trawling horizons over the sprott shoaling isoliaes (?ig.5). Two
aspects are conspicuous: an increasing number of shoalings sea-
wards with water temperature rising and the occurence of some
zonal characteristics.

To the north, between the isotherms of 6. 50° and 7. 00°C
the qaaatities do not exceed 5oo kg/hour;between 7.00° and 7*50°C
they get to 2,5oo kg/hour and between 7. 50 and 7.97 C they reach
4, 55o kg/hour of trawling.
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Fig. 5 - Sprott shoals (kg/trawli. ng hour) and. temperature (°G)
in February 198o

In. the central part, the important shoalings were formed

nearer to the coast, populating a larger area than to the north,
in somewhat colder water. Thus. between the isotherms of 5. 50° and
6. 00°0 the quantities do not exceed 25o kg/hoor{between 6. 00° and
6. 50°C they get to 600 kg/hour; between 6. 50° and. 7. 00°C they
rise to l, 5oo kg/hour and .between 7. 00° and. 7. 50°0 reach 2, 550
kg/hour of trawling.

To the south of the Bomanian shelf, shoalinga that give

quantities of 5oo°5oo kg/hoiu? begin to occur at water tec^erature
of 6. 00 - 6. 50 G, getting to 2, 5oo kg/hoar between the isotherms
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of 6, 500-7. 000C and up to 6, o95 kg/hour between 7, 50° and 7. 70°C.
Taking into account the quantities exceeding l, ooo kg/

hour of trawling, we sought for establishing the influence of
teaperafcure variation on shoaling density, - obtaining at the same
tine a factor to make easier seasonal differentiation.

In this way, in the zones where the gradients of tempe-
rature and shoaling have the same direction (Fig.5), the increase
in shoaling density for o. l0°0 variafcion of temperature is of 455
kg/hoiu? of trawling within 7. 15° - 7.97°C to the NB of the area;
its value is 22o kg/tiour within 6. ?0 -7. 40°C in the central owber
zone and 46o kg/hour within 6. 600-7. 70°0 to the south.

Water saliuity at the trawling horizons ranged between
17. o2%o to the coast, and 18.98^o, to the open sea (Fig.?). As

^related to the specific saline regime near the Romanian coast, the
range of 1. 96^o is characteristic of rather homogeneous water. The
salinity range was still narrower over the areas with the most

important shoaliags (BE and S) , not exceeding 1 ?6o.
Summing ap the data presented, it comes out that dujing

.the winter, the general conditions in which the sprott shoaled. in
the Bomanian coastal waters were characterized by temperature
values between 6. 00° and 7. 97°G and salinity values between
17.85^0 and 18.98^0. The larger shoaling densities were recorded
within temperature ranges of 7. 15 - 7. 97°C to the NE of the area
and 6. 60° - 7. 70°G to the SE.

SPaiNG SBA.SON

Analysing the water temperature evolution near bottom

(Fig. 6) all over the investigated area, we find a variation of its
values between 4. 85 and 8. o7°G. Like in the winter, a minimum was
found, near Tuzla. Conversely, the maximum value was located to the
SB of the area, so that the 7. 50° isotherm, which had been drawn
here in the winter, was no longer present.

Water salinity was higher than in the winter and varied
between 18. 10$So and 19.76^0 (Fig.7). To the north of fche latitude
of Tuzla, a relative saline homogeneity could be noticed, about
18. 5<%o. This is worth keeping in mind, as the inost important;
sprott shoals abode in this very tract (Pig.8). To the south,both
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spreading area and shoaling ileasity decreased., even to dl. s"

appearance.
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Fig. 6 - Marine water temperature ( C) in May 198o

The aspect of ths isolines of productivity per unit
effort (PUB) differ from those in the winter (Figs.4 and 8).Their
direction generally perpendicular fco fche coast, lessa? density, as
well as the cbanges of direction of the shoaling gradients in the
northern and southern parts of the area uoder investigation sagg-
est shoreward moving of the sprott shoals and their d.ispersal
trend. Other auttiora* assessments (1, 2 and. 6) concerning seasonal

movementis of sprott are thus confimed.
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Fig. 7 - Marine water salinity (?io) in May 198o

Saperposing the PUE isolines and the isotherms (Fig. 9),
as we did in the winter, we find once agaiA the ocoarence of some

local features. Two zones are identified, separated by a passage
formed between the isolines of l, ooo kg/'hour of trawling, directed

NW-SE.To the HE of the passage, in water with temperature between
6. 05 and 6. 50°C, the quantities caught were up to 4, ooo kg/hour,
while in warmer waters, betweeu 6. 50 and 7. 20 0, they reached
4,444 kg/hour of trawling. The aspect is different to the south.
To fche coast, in rather colder waters. wi.th fcemperatUTes of 5. 60 -
6. 00°G, where only $00 kg/hour had been achieved ia the wiater,
there were quantities up to 2, 5oo kg/houF. In this zone where wa-
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ter temperafcares between 6.00 and 7. 00°0 had the greatest extent,
the shoals were important enough. - up to 5»158 kg/hour of trawl-
ing. Conversely, i-n water warmer than 7°C» where shoaling density
had been maximum in the winter (Fig.8), it did not exceed 9oo lEg/
hour. In shallow water and in colder (4.. 850 - 5. 70 0) deep waters
to the south sprott; shoals are almost completely absent.
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Fig. 8 - Sprott shoals (kg/trawling hoar) in May 198o
If at the same time we are also consdLderiag the salini-

ty distribution (Fig. 7), we find that: the *aters with salinities
between IS. ^O^o and 18. 50^0, which occupied nost of the area under
investigation, were richly populated witli sprott, while it was
absent where salinity exceeded 19. 5<»o. We relieve that the high
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salinity (19»?@6o) in the southern part of the are» was an anfa.v-
curable factor for sprott shoaling; it is possible too that the

trophic substrate should have been sparse here.
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;. 9 - Sprott shoals (kg/trawling hour) and water temperature
(°C) in May 198o'

Having calcalated, as we had done for the precedent
season, the variation of fish quantifcies exceeding l, ooo kg/hour
with teoiperature, for differen-b tracts, we found values slightly
aaialler than in the winter: at an increment of 0. 10°0, 51o kg/hoar
within the range of 6. 10° - 7. 20°C (1«10°C) in the northern zone
and 19o kg/hour within the range of 5. 70°- 6. 80°G (1. 10°) in the
southern zone*
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To son up, we nay define the following main cha-cacte-
ristics of the spring season:

- wider dispersal of. sprofct shoals as cojnpared to the
winter and their tendency to coning nearer to the coast}

- nonuniformity of population in the investigated area,
made conspicuous by the two zones (north and south) with distinct
features of the temperature - salinity - shoaling complex;

- the presence in the northern and largest portion of
the southern zones of some coiiditions favourable for sprot'b

shoaling, within 5. 700-7. 20°G and 18. o®6o-19.50%o, respectivaly.

SUMMER SEASON
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Fig. lo - M&riae water temperature ( C) in July 198o
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Tne southerly winds, which dominated during the sunmer,
198o, were determinative for the establishing of the hydrological

regime of the waters along the fiomanian coast of the Black Sea

during fchis season.

During the period when our measuremeuts were carried

oa.t (July, 25-28), westerly winds blew both oa the coast and over
the high seas at speeds reaching lo m/sec.

Consequently, the evolution of the sea water tempera-

tare, especially to the coast;, was marked by a double influence :

that of the lengty heating of the upper water layer due to the
weak calorific power In spring and that of the quasi-pernanent
upwelling.

The lower water layers (5o-2oo n), less affected, by
these influences, preserved, their characteristics of intermedtate

and. deep waters. At trawling Iiorizons, above bottom, the range of
temperature variation was between 5. 60° and 8.40°C, the values
increasing seawards (Pig. lo).

The deep wafcer mass movement from SE to NW and W (cha-
racteristic of upwelling), climbing the continental slope, limited
the area of Danubian influence to a narrow tract near the issues

of the Danube.

Under these hydrographic coadi-bions - chELracteristic

for the warm season - the near bottom trawliugs did not provide

data to assess different ilynamics of sprott shoals as compared to

the previous seasons. Thus» the largest part of the area supplied.
quantities below $00 kg/hour; there is a surf ace to fche SW where

the sprott shoals were coinpletely aliseafe (Fig. 11).
Following the evolution of the sprott shoals during

this period as a function of .bempera'bure (Fig. 12), we find that
the most important ones, giving more than 6, 000 kg/hour of trawl-
ing, formed themselves in water with temperatures of 7. 50 -8. 10 0
in the outer central zone.

In water with tempera-b urea of 7. 0027. 50°C, two zones may
be separated, as differently populated:a caitral zone, with. catches
of 4, 000 kg/h0tu', and a southern zone,with 0-600 kg/hour of traal-
ing. There was a somewhat similar distribution through the water
with .bemperatures of 6. 500-7. 00°C, bat the quantities differed:
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loa-2, 000 kg/hoar in fche cent.ral aiid. aorthern zones and. 0-500 kg/
hour in the southern zone.
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Fig. 11 - Sprott shoals (kg/trawliag hour) in July 1980
The quantities reached only 5^-0 kg/hour in. wafcer with

temperatures between 6. 00° and 6. 50°G, in the direction of the Sf.
Gheorghe river "branch outflow; in other tracts, they did. not exceed
loo kg/hoar of trawling.

The coldest water, having temperatures between 5. 50 and
6. 00°G, which occupied a small area to the coast JLn the central
zone, was scarcely populated., the catches getfeing to only 4oo kg/
hour of trawling. However, the shoreward gradient of shoaling in
cold shallow water, opposite to the temperafcure gradient smd
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different from the gradients found in fche other seasons, enables
us to presume fchat in summer, near the coast, shoaling may reach
the quantities obtained at the high sea s, especially in conditions
of prolonged upwelling.
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Fig. 12 - Sprott shoals (kg/trawling hour) and temperature ( C)
in July 198o

In the outer central zone, where the shoaling gradients
are of the same directions as the water tearperature gradient s, the
increments of the quantities exceeding l. ooo kg/hour of trawling
for temperatare variations of 0. 10° are of 565 kg/hoar within the
temperatare range of 6. 700-8. 10°0 (1. 4°C). Ibe deastty value much
lower than that in tbe winter, but comparable to that in the
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spring, as well as it's holding true for a very small area,attest
ride spreading of sprott shoals.

As concerning shoaling distribution as a function of
salinity, in this season the most nuinerous shoals were formed in
highly saline water, from 18. $09&o to 19. '<-9^o, in the outer central
zone (Figs. 11, 13), where, as it has been shown above, their pre-
ferred -bemperattirea were also recorded 7. 50° - 8. 10°G.
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Fig.15 - Marine water salinity  o) in July 198o

In short, the 198o summer season may be characterized
as follows:

~ the sea water temperature on tlie aonanian shelf was
uuder the effect of upwelli.ng in the vicinity of the coast; sea-
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wards from here, the variation range was 5. 60°- 8,40°C a-i; trawl-
ing horizons;

- the salinity ranging l?. 9^o - 19. ^-9^0 (l. ?^o) may
be considered as homogeneous.

- the most numerous sp.rott shoals developed in water
with temperatures of 7. 500-8. 10°G and salinities of 18. 50-19. 4^0
in the oufcer central zone, the density of which was lower than in
.the winter,

- fche rather high salinity of the water iu which more
important shoaling occured shows that the sprott can stand 19^0
concen'brationSf in optimum . temperature and food conditions.

CONCLUSIONS

The thermo-saliae conditioias of the sea water of the

Komaaian coast, a-b horizons where experimental fishing of sprott
was carried oat, showed, some relative resemblance during the first
three seasons of 198o, tiaving in common the ranges of tempera-bure
of 6°-8°C and aalini-by of IT^o-l^o. Only the vaTiation limifcs of
these differed, the smallest amplitudes having been recorded in
July: 2. 8°C and 1. 55%o, respectively.

Within the fraaie of the overall conditions of ab.oali. ag,
certain temperature and. salinity ranges were preferred toy the
sprott. Considering the quantities exceeding l. ooo kg/hoiu? of
trawling as significant, the optimum temperatures and BaliaitieB
corresponding to each season were; 6. 600-8. 00°C and 18. 85^0 -
18. 98^0 i-n February; 5. 700-7. 20°C and 18. o@So-18. 57^o in May; and
6. 700-8. 10°0 and. 18. 5Wo-19. 4-9%o in July.

The variation in density of the significant shoalings
for temperature increments of 0. 10° was also different during the
three seasons. The highest value, of A.6o, was obtained in February,
when fche sprott reproduce. It is followed by the July value of 565
and then the May one, of 51o. whi.ch suggests, beside a modification
of the direction of the shoaling and temperature gradients, that
the process of spreading of the sp-rotfc began in the spring and
kept on during the summer.

Over the area under j.nvestJ.g&tioQ, the aost abundant;
shoals maintained in the central and northern outer zones daring

lo?



a.11 the seasons. Shoaling waa scarce o.e absent to the south, except

in Febrtiary, although the -bherno-saline conditions were relatiTely
resembling. As for this last coaclusioa some reservation must be
.ade with respect to the aonuntfora covering of the area with
trawls, as well as having aot taken into account some other fac-
tors - biological and nonbiological - of influence*

The method, proposed is, of course, perfwtible* Further
research, em'iching our experience by OQ inc.ceasing nainber of
direct, speci.fi.cal neasurenaits, will certainly bring the due
enlighleanent to -the question.
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