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As the spawndng places of sprat in Kvarner - Rijeka 
Region were not established with certainly to this day, we 
performed examination of presence of the planktonic eggs 
of this species once in a month, on 12 stations, in spawning 
period 1972-1973. 

There was esta:blished that this species of fish spawns 
on the whole examined region from November untdl May. 
The most intensive spawning of sprat was attained in De­
cember with totally 1161 eggs. 

INTRODUCTION 

The sprat, Sprattus sprattus (L.) is a typical representative of the boreal 
species. The sprat is widespread alo111g the coast of Great Britain, in the 
Bniitish chamiel and along the European coasts of the Atlantlic. It is also found 
in the Medliter,raneain, iin the a;reas of lower salilI1!ilty and tempeI'lalture, li. e., 
malinly the regii.ons of the AdJriatic, the Black Sea, and the Gulf of I.fon. In 
the Adriatic it usually exists in the area of the Gulf of Venice, Kvarner, 
KvarnertLć, the Velebit channel and iim the channels of the middle Dailimatia. 
In the Bliack Sea the sprat lis wlidespread raJ.ong the coats of Turkey, Bulgariia, 
RUJmania amd Russia. It also lives in the area of Bospor and in the Ma,rble 
Sea. 

In the North Adiliatic the sp['at is one of the most frequent representati­
ves of the small blue filsh. Finst daita on biology, morphology and etymology 
were ['eported by C a ne str li mi (1972), Sto s s tic h (1880) , Gr a e ff e 
(1888) a,nd Ki š pat li ć (1893). 

La,ter, F age (1920) comparling the material from various loca1fons of 
the Mediterranean concluded, that the Adiria,tJic .sprat ils ill1 fact a special 
species of the sprat Clupea sprattus L. 
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More recent investigations revealed that the North AdlI'ia,tic sprat belongs 
to the subspeoies Sprattus sprattus phalericus. However, there ex!ilstls differen­
ces which point at two subpopula1tfons of the spirait tin this area (D. Zavod­
n i k and N. Zavodnik, 1967). 

It list known that the fi\sh migrate.s which li.s determined by the location 
of spawning places and by its nutti:tlion. In summer the sprat s,ta,ys i.n the 
open w,atens west of the Istrian coast and from there goes to Kvarner at the 
end of autumn (D. Zavodnik, 1968). The other part of the sprat populatti.on 
rem,al.ins along the Ita1i:ain coast and never ireaches southern of Rimini (V a­
r a g no 1 o, 1964). Past investigatlions revealed that the sprat spawns in the 
airea west of the Isitria, between the Italiia:n and our coast and very probably 
in Kvarner (Š ti r n, 1969). It spawns in the colder period of year and its 
maximum of spawllling contlinues fir-om October until December. In tha.t period, 
in the open sea we.st off the Limski channel 441 eggs under 1 m2 of sea 
surface were counted (N. Zavod n li. k, 1969). 

The spawning period of fish as well as the locality and dynamics of 
spawning place depend on many env.ironmental factors, as e. g., the sea. depth, 
temperature and salin!ity. The sprat, compaired to some autho·rs (A r s 1 a no v a, 
1954; Svetovidov, 1964) spawns in the tempeirature range 5°C-19°C, and 
in the Adriatti.c between 8.8°C-14°C (Zavod n lik D., 1970). The spawning 
peniod iis different in the area of its dastributn.on (F urne sti n, 1948). In the 
northenn seas Jt continues for about 6 molllths and lit take place frn :the summer 
period, wh'ile fin the Mediterranean basin the spawn!ing period is shorter and 
OCCUI'S dn winter. 

With regard to salinity, the sprat inhabits areas of lower salinity, which 
in our area means the No[1th Adriatlic - the Gulf of Venice, the region oI 
Kvarner, Rijeka Bay and the Velebit channel to the Novigrad Sea. Compared 
to results of liinvestiigations in the last ten yeaas, the sprat spaW111s lin the 
Adrti.atic at the salti.nity 36-37.9%0 (D. Zavodnik, 1970). 

It is considered, that the sprat <is the s.pecies on whose horii.zontal dispo­
Slition salinity bas a slignificant li111fluence, the same ru; depth lis a limited factor 
for !its hm,izontal. spreadling (R. M u ž i n Iii ć, 197 3). 

It i.s evident timt on the fonmatiion of spawning ali envirOIIlmentaJ factors, 
biotlic a,nd a,bliotic, and with rec:iprocal i.nteraations have an influence. The 
IinvestJigations, whlich to daite have been car·ried out periiodically in Kvar.ner 
(Š ta r n, 1969) could not give an answer to the que.st ion, whether the sprat 
stays in this airea durti.Jng the whole wlinter period, in what qooJ.ii,ty and 
whether ~t spawrus here, when, where and which is the lintensity of the 
spawl11ing. 

To find the a,nswers to these ques;tfoons we staded the anvestigations 
that are the subject of this work. 

MATER'lAL AND METHODS 

In the regdon of Kvairner and Rijeka Bay measurements of some environ­
mental factors were oarrlied o,ut, and saimples of plankton were taken a,t 12 
stati0111s, 5-7 n. m. apart one from another (Fig. 1.). The observations were 
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undertaken during the season of the sprat - spawning lin 1972-1973, during 
the day, onc;e or twice a month, on the research vessel »Viila Velebiiita•<, of 
the Center far Marine Research at Rovinj. 

F.i:g. 1. Investigated area 

A,t each stiatiion, the temperature wrus measured and the samples of seawa­
ter far determl.ining saliini,ty were collected on the surface and at the depths 
of 10, 30 0JI1d 50 rn. The seawater was taken UlSing Nara;en - type wat,er­
bottles w,ith mouruted Riichter aind Wiese :revers.ed thermometers. The salin:ity 
of the -seawiruter was determined tlitr!iJm.entricaJ.ly un the laboratory using Mohr 
and Knudsen method. Temper,ature conditions in a contiinuous water-column 
from the smface down to 5-10 m from the bottom, examined also with the 
Wallace and Tierman FA bathythermogma,ph at 0-60 m. 

Far plankton samplwng a modiftied Helgoland~type net with ain opening 
of 0.5 m 2 was UiSed. The net was drawn vertlically from a.t least 5 m above the 
bottom, to the surface, wlilth a corustant speed of 0.5 m/s. To ach!ieve more 
accurate resul:!ls, two verfucal samplings were perfarmed at each stafaon. The 
plankton was preserved Wiirth 2.5°/o neutJ.ralized farmaldehyde lin glass bo:titles 
of 2000 ml. After sedlimen:tiartion, the plankton-saimple was deoanted on the 
ship tinto the bottles of 500 ml, and then ooce again in the laboratory, where 
further treatment of samples was performed. 
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RESULTS 

Our field investigations begam wti1th the flirs:t crufilse on Noverrnber 17-18, 
1972. Then, the greatest number of sprat eggs w,as found at &tatiioms south of 
imaginiated lline connecting Cirna punta and Pernart; corner on the isla[ld of 
Cres (~ig. 2.). The greatest number was found at Station K-21. The tempe­
rature of seawater vairied between 13.90°C-15.60°C and sali111ity was between 
35.43-38.680/oo. 

On the occasion of the second field-trup (November 27-28, 1972) more 
spriat eggs were found. The greateist number (96 eggts/m2) wais dliscovered at 
Station K-26 (Fig. 3). The temperatm-e of the seawaiter was lower and varied 
between 10.68°C-14.13°C while saliruity was between 34.31-37.830/oo. 

eggs 

100 

(j]]j) 

• 
Fig. 2. Distribution of sprat eggs in 

November 17-19, 1972 

eggs 

• 
Fig. 3. Distribution of sprat eggs in 

November 27-28, 1972 

During the thkd :flield-trip (December 14-15, 1972) the number of sprat 
eggs found was even greaiter. The maximum number of sprat eggs wais found 
at St.ation K-24 (274 eggl/m2). As ti.t is evident from Fig. 4, there were more 
eggs dn the south~rn than in the 111orthern part. The seawater temperature 
v:as lower than the previous month and varied between ll.90°C-13.65°C. The 
sa1inity was wtilthin the range 36.17-38.080/oo. 

At the beginning of January (January 8-9, 1973) the number of sprat 
eggs found was high dn the whole airea. The g,reate.st number of sprat eggs 
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was found in the northem part a.t S.tartion K-30 (111 eggs/m2) (Fjg, 5) . The 
tempernture was agaii.n lower and varied between 10.50°C-ll.l0°C while 
sallini•y was 37.30-37.830/oo. 

Fig. 4. Diskibution of sprat eggs in 
December .1.4-15, 1972 

eggs 
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Fig. 5. Dis,tribution of sprat eggs in 
January 8-9, 1973 

At the end of the same month (January 29-30, 1973) rthe quantity of 
sprat eggs was con\Sliderably lower. At tha.t 1liime the eggs (only 9) were found 
at St,art:ti.on K-31 (Fig. 6). The temperature of the sea was W\ilthin 9.50°C­
-10.32°C. The saliinity did not ishow grearter dlifferences than the last time 
and it was 37.38-37.830/oo. 

On the occasion of the ne~t flield-trip (February 15-16, 1973) the sa.me 
quan~ity of sprat eggs was found. The maxlimum of 12 eggs/m2 was found 
at Sattion K-29 (Flig. 7). The temperature of seawater Wlried between 
9.42°C-10.96°C and sallinlity 35.79-38.06%0. 

During the followiling flield-tr'ip (Mairch 15-16, 1973) still less sprat eggs 
werefound, maxlimum 6 eggs/m2 at S:tartion K-30 (Fig. 8) . The temperature 
of seawater was 8.70°C-10.75°C lin the whole regiion. The salinlity did not 
show greater varii.ations and valried between 37.43-38.280/oo. 

The number of sprat eggs wiais lower (Apnil 12-13, 1973) and the 
maximum of 4 eggs/m2 was found at Stati.on K-23 (F\ig, 9). The temperature 
of water was slightly h!igher, between 9.30-11.70%0. The salinlirty was lower 
than ea.rlier and varied beitween 37.07-38.17%0. 
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Fig. 6. Distribution of sprat eggs in 
January 29-30, 1973 

Fig. 8. Distribution of sprat eggs in 
March 16-17, 1973 

Fig. 7. Distribution of sprat eggs in 
February 15-16, 1973 
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F.ig. 9. Distribution of sprat eggs m 
April 12-13, 1973 
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H ciwever, the sprat eggs ccmsideraibly decrerused li.n number and on the 
ninth cruise, May 14-15, 1973, mo.sit of the eggs (3 eggs/m2) were found a•, 
Station K-22 (Fig. 10). The temperature of seawater was successively higher, 
in the range 9.40°C-17.70°C. The saliru.rty lin the whole area vanied between 
35.88-38.170/oo. 

,ggs 

100 

Fig. 10. Distribution of sprat eggs in 
May 14-15, 1973 

On the last cruise (June 13-14, 1973), when the temperature was between 
10.10°C-22.95°C and sallilnl~ty 36.83-37.97%0 no sprat eggs were found. 

DISCUSSION 

Among the f1irtst who investigated the period of reproduatlion of sea 
organisms in the Adriatic Sea was G.r a e f f e (1888) who studied the time 
of appearence and spawning of many kinds of animals starting from the most 
important systematical giroups that dnha~!t the Gulf cd Trieste. At that time 
and later some data on the sprat, its form and eggs size were known (R a f­
f a e 1 e, 1888; D' A n c on a , 1931), but v&y liittle was known about its 
sprawnri.ng pl1ace. 

The fi!rlSt data which refer to the sprait spawnri.ng area in the Gulf of 
Venice, especlally the west Istrlian airea, are more irecent data (Gamu 1 i n 
and D. Zavodnik, 1961), but permanent spawning s:i,t,es iin thi.s area have 
not been loca,ted to daite. 
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The previous investigations established that the sprat spawns in the west 
Istrian area and very probably in Kvarner too. The sprat spawns in the 
colder period of year wtith maxri.mum ireach!ing from October till December 
(N. Z a vod n ;i k, 1969). 

The sprat spawnlirng dn Kvarneir in 1973 continued till June, when no 
more eggs were found in the plankton , (Table I). Compared to om· results, 
the number of sprat eggs started increasing in the investigated area in 
November (Fig. 11), so that the maximwm of sprat eggs under 1 ,m2 sea 
s1.1rface was found in December (274 eggs/m2 at Station K-22). In Jannuary 
the number rapidly decreased to almost inconsiderable quantities. In February 
the ma,ximum of only 12 eggs/m2 was found at Station K-29. 

loo 
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Fig. 11. Quantity of sprat eggs in the 
investigated area in the spawn­
ing seanson 1972/73 
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60 
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Fig. 12. Percentage of dead planktonic 
eggs of sprat in the spawning 
season 1972/73 

Dooing the whole spawning season, the mrucimum of eggs was found in 
the southern part of the studied area, but never ,a,t the same s.tattorns. 

Considering the maximum of eggs in December ~t could be salid that the 
most intenSlive spawruirng of the sprat rt,aikes place in the southeirn part of 
Kviarner. Lt liis ev:ident, rtherefore, that the sprat does not stlay at the same 
place duiring rthe whole spaw.ning pertiod. 

The sprat from the west Istriian area mdgirates to Kvarner and spawns in 
the area of the KVJarner islands, bu,t the spawnling place of sprat has not been 
establiished yet. Wi,th re~a,rd to the results obtaiined ,it could not be concluded, 
that the permanent spawning place of spirat ils lin the Kvarner area, but we 
could say that the sprat spawns here very intensely. 

The to,tal number o,f spirat eggs was maximal liln December (1161 eggs). 
Also, a,t the same tlime, the maxiimal temperature was 13.95°C at a, depth of 
30 m. However, the total number of the sprat rapidly decreased in several 
following months. Iin January there were 772 eggs and lin Febmary 38 eggs 
c,nly. At the same time the temperature was lower with the minimum in March 
(S.60°C in the whole water-column). After that an increase in temperature 
followed again, but the number of sprat eggs stiU decreased, so that no sprat 
eggs were found in June. 
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Table 1. Dtistribution of fish eggs in the investigated area 

K-21 K-22 K-23 K-24 K-25 K-26 
D a t e fish fish fish fish fish fish 

sprat total sprat total sprat total sprat total sprat total sprat total 

17.-19. 11. 72 50 171 1 152 35 205 25 44 8 92 44 154 
27.-28. 11. 72 33 41 76 190 37 52 62 81 9 28 96 126 
14.-15. 12. 72 154 167 33 48 261 300 274 303 149 169 79 127 
8.- 9. 01. 73 78 104 77 93 32 54 9 75 104 14 31 

29.-30. 01. 73 5 19 5 11 6 14 2 9 1 7 
15.-16. 02. 73 1 5 2 77 3 13 4 13 7 25 2 12 
15.-16. 03. 73 12 81 1 6 2 5 1 7 1 4 
12.-13. 04. 73 1 99 188 4 1'19 2 17 2 110 77 
14.-15. 05. 73 78 3 70 1 55 85 57 69 
13-14. 06. 73 268 99 186 61 33 83 

Table 1. (continue) 

K-27 K-28 K-29 K-30 K-31 K-32 
Date fish fish fish fish fish fish 

sprat total sprat total sprat total sprat total sprat total sprat total 

17.-19. 11. 72. i.o 77 2 15 4 66 36 1 47 
27.-28. 11 , 72. H 37 16 33 8 30 14 45 2 74 3 21 
14.-15. 12. 72 31 53 93 58 125 58 123 19 34 23 136 
8.- 9. 01. 73 72 103 ,39 59 109 142 111 143 20 43 94 131 

29.-30. 01. 73 3 20 2 9 5 11 8 10 9 21 3 3 
15.-16. 02. 73 2 11 6 12 19 6 2 7 3 10 
15.-16. 03. 73 4 L1.l 2 1 5 6 9 3 6 4 6 
12.-13. 04. 73 2 16 3 15 10 7 3 10 3 10 
14.-15. 05. 73 1 59 4!1 1 27 20 2 38 1 21 
13.-14. 06. 73 46 24 68 42 36 47 

Table 2. The frequency of dead eggs of sprat in the investigated area in , the 
spawning season 1972/73 

Sprat e g g s 

D ate total alive dead 
No. No. O/o No. O/o 

17.-19. 11. 1972 180 160 88.8 20 11.2 
27.-28. 11. 1972 367 302 82.2 65 17.8 
14.-15. 12. 1972 11161 744 64.0 417 36.0 
8.- 9. 1. 1973 721 560 77.6 161 22.4 

29.-30. 1. 1973 51 29 56.8 22 43.2 
15.-16. 2. 1973 38 5 13.1 33 86.9 
15.-16. 3. 1973 23 19 82.6 4 17.4 
12.-13. 4. 1973 20 11 55.0 9 45.0 
14.-15. 5. 1973 9 7 77.7 2 22.3 
13.-14. 6. 1973 

Total 2570 1837 71.5 733 28.5 
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Based on the above, we could conclude that conSlidering the sp,awm.ng, 
the sprat does not depend on temperature vaniations in the envti:ronment, as 
e. g., sardine (Gamu 1 i n and H ure, 1955). 

However, there is a problem of the occurrence of dead eggs. The percen­
tage of dead eggs decreases and increases without evident reason, with the 
h.ighest percentage (860/o) registered in February (Fig. 12, Table 2). 

We could find no spedial :reasOIIlS for relatiJvely high mortality, particularly 
because metoorological and hydriographical oondiiti.ons of the environment were 
favourable in thait period. 

The collected material indicates (unpub.) that no staion stands out with 
respect to permanently gireater presence of earlier or later developmenroal sta­
ges conneoted w'-i'th td1me. Thlis gives strength to the hypothesfas that the eggs 
are brought into some reglions by water curtrents. It seems, therefore, that 
the sprat spa.wns in every regicm where ats eggs are found. 

CONCLUSIONS 

1. In • the season 1972-1973, the sprat spawned in the investi.gated area 
froon November untiil May. 

2. The sprat spawn W!ffiS found at t he water temperature of 8.60°C­
-17. 70°C and the most initensive spawning took place a,t a temperature 
between 12.70°C-12.80°C. 

3. On the occasion of our investigations, the sprat eggs were obtained in 
water havti.ng a sallin!ity of 34.31-38.68%0 aind ithe most intensiive spaw­
ning at a salinity 37.21-37.39%0. 

4. The sprat spawns in the whole Kv,arner Region ,including the Gulf o[ 
Rijeka, but the most intensdve spawning took place in the open areal 
of south Kvairner. 
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KRATAK SADRŽAJ 

U Kvarnersko-riječkom području vršena su u sezoni 1972-1973. li.ispitiva­
nja prlisutnosti planktonsklih jaja papalline. Terenska opažanja vršenia su jed­
nom ili dvaput mjesečno na 12 postaja. Uzorci su uzimani vertikalnim pote­
z;ima sa modifi.ciranom mrežom helgolandskog tipa oo otvorom od 0.5 m 2 od 
dubine 30 m prema površini. Matecr.iijal je konzervlkan u 2.50/o neutralli-zi.iranom 
forunalfunu . Ukupno j,e obrađena 2570 jada papaline. 

Pr.ilikom svakog 1izlaska na teren, na pojedrl.n!ilm pootajama uziman.i su 
također neki hidrografski podaci (temperatura i salii,nlitet). 
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Dobiiveni rezultalti potwđuju poznaitu činjenicu da se papallina mrijesti 
u sjevernom J,adranu u periibdu od jedanaesrt;og do petog mjeseca. Maksi­
malne kolli.čine jaja papalline dob[vene su u [straživanom području u 12-om 
mjesecu i to ukupno 1161 jaje. Najintenzivnije mriješćenlje papaline odvjdalo 
se je u južnom dijelu Kvarnera pri temperatur\i između 12.70-12.80°C. Vri­
jedno:s.ti siallmitetia pruliikom najlintenzivnliaeg m:riiješ.tenja iznosile su 37 .21-
-37.39°%0. 


