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INTRODUCTION 

In a previ:ous reportl ) the first tagging experiments on the 
sardine ( Clupea pilchardus W alb.) in the Adriatic ha ve been 
described. The report contained a descriptJon of the opercuLa:r 
tag used for that purpose and the detarils on the tagg:ng technt­
ques. The results, obtained by the first experiments, have shown 
tlhat the tagging of this clupeid species was possible. This en­
couraged a more extensive applicati-on of the tagging method 
during the 1949 fishing season, designed to provide datru on the 
sardine movements. 

The tagging program included a:n intensive sardine tagg;ng 
ina section of the Mid-Dalmatlian region, and an extens-ive one 
along the larger part of the Yugoslav coast of the Adria>t:c. The 
devised program has been accomplished in the frame of a sa:r­
dine research scheme instituted by the Institut1e of Oceano­
graphy and Fisheries, Split. 

TAG JINGS 

The maj'ority of taggings took place in Hvar Channel (along 
the coasts of Brač am.d Hvar Islands), particularly along the 
coast of t:he north-west section of Hvar Island, and around Vis 
and Biševo Islands. A total of 20,827 tagged individuals were 
released in these areas. Here are included also the faggings 
made along Pakleni Islands. 

1rhe special attention given to this iregion is due to the fact 

1) Mu ž i.n i ć, R. 1948/1949, First tagging experiments on the sardine 
(Olupea ·pi lchardus Walb.) in the Adriatic. Acta Adriatica. Vol. m. No. 
10. Split. 
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that earlier already this pa;rt of central Dalmatia has been 
chosen for investigations concerning biology of this cluipeid 
species. This region includes, moreover, best sardine fishing 
grounds. 

No tagging wa;s possible in Split Channel which also belongs 
to the investigated region, owing to the catch being a very poor 
one during the major part of the fishing season. 

Along the coast-line of the iDalmattan mainland sardines 
were marked not very far from Spht and in the vicinity of Ro­
goznica. 

A small-scale tagging, involving a li.rmited number of indi­
viduals, was carried out around Svetac Island. 

Three consecutiive taggings were accomplished in a short 
time interval along the coast of the we.st section of Korčula 

Island, totalling 1,403 l!lardines. 
A relatively small number of fish was marked a:long the 

coast of the north-west sectlion of Mljet Island. 
The southernmost ta1gging, involving a very small numbe!' 

of individuals, was carried out around Palagruž Island. 
Fiish releases todk also place along the outer south-ea:st and 

west coasts cif Dugi Island, in the vicini'by of Premuda Island, 
and around Susak Island. A total of 2,379 tagged fish were 
rel1ased along the outer south-east coast and the west coast 
of Dugi Island, whilst 97'2 indiv1duals were marked around Su­
sak Island. 

The tagging Iocalitlies are shown OIIl the map pfaiced at the 
end of this rnport. On some of these localities more than one 
taggings took place. 

The experiments started at the beginning of May and were 
closed at the begin:ning of Oct101ber. rt is necessary to point out 
that the sardine fishin,g season in the Adriatic is commonly 
regarded as commencing in April and closing in October. The 
sardine fishing is not a continuous one during that time interval 
but is limit1ed to darks of the moon only. In some cases the fi­
shing may be prolonged for few nights. The data concerning the 
duiration of darks of the moon during the 1949 sardine fishing 
season are given in Table I. In thiis way, aur experiments were 
dependent upon the periods of fishing. The data concerning aH 
the taggings are given in Table II. 

(260) 
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In hrundling the data, taggings ca11ried out during one dark 
of the moon, including the relative recoveries, have been sepa­
rately considered. Figures 2, 3, 4, and 5 show the recorded 
movements of sardine. The taggings t'hat yielded insignificant 
or no returns :alt ali, are not shown in the figures. 

Jn Table III dat,a aJre given on ali the tag recoveries made 

Table I. 

Dark 
No. 

I I. 

u. 
III. 

IV. 

V. 

VI. 

Revlew of Dorks of the Moon ln the 1949 
Sardine Fishlng Season 

D a r k 

Beginning in the Closing in the 
evening of morniog of 

----

April 16 M■y 6 

May IG June 5 

June H July 4 

July 13 August 2 

August 12 Septembar l 

Septembar 10 September 30 

I 

during the 1949 sardine fishing season. rrhe cases, where data 
on recovery were mj,ssing, have not been included, but recove­
ries with at leaist one of the two data have been taken into 
a.(!count. 

TAGS 

F'or the sardine marking in the Adriat1ic duri:ng the year 
1949 the same type of tag was used a:s in the previous experi­
ments on this clupeid species. A red coloured celluloid disc mea­
su:ring 5 mm in di-ameter was attached to each tag. 

In accorda:nce with the observatlion made during the pre­
vious experiments, the recoveries in :L9'49 have shown the 
appearance of some wearing off of the tissue on the part of the 
opercle where the tag was iaffixed. 

In order to reduce this wearing off the application of a tag 



having a very small metallic part was tested, bu:t thi:s type had 
to be rejected as complica:ted, requiring more time to be afflxed 
to the opercle. This experience led to a modification of our pre­
viously tll!ed tag, directed at obtaining a more narrow and, there­
fore, a lighter one (Fig. 1). Having maintained the thickness 

i 

1 , 2 
I 

CENTIMETERS 

3 4 

Fig. 1. - 'l'he new (modified) opercular tag applied at • the .end o/ the 
1949 tagging experimenrn. No. 1. Sl reicheu r;ag. - No. 2 Curved taa 

( with cell·uloid disc). 

of the previous type, the new tag was 17 mm long and 1 mm 
wide, ending with a square the sides of which were 2 mm lq,J?:g. 
Inside of tihe square there wa1s a hole for the. tag point measu­
r1ng 1 mm in width. The weight of this tag was 0.04 gr. 

Ow:ng to technical difficulties which prevented the full­
scale a,pplication of the new tag type in the year 1949, only 105 
ind•;viduals were marked by it, and, consequently, its efficacious­
nes::: om be only guessed for the time being. 

This tag was also used with the red coloured celluloid dis·c 
anrl bore a serfal number and the inscription like the previ­
ously applied one. 

T AGGING METHODS 

Neither with regard to the way of application of the tag 
J)O:: as to t<he taggin.g techniques in general any essential 
changes are to be reported. 
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The tagging operatipns were per.formed by using the same 
live box which served this p,urpose during the p,revious experi­
ments. The transfer of fish for taigging, during the experiments 
in 1949, was not perform€d directly from the net into the live 
box, but by means of a dip-net. This way of transfering fish 
proved to . be by far simpler, without any unfavourable conse­
quence for the sardine, provided that the work waJs most care­
fuil.ly đone. The dip-net used for this p1.11rpose w;as the ·same one 
that was ernployed for ta;kin:g the fish frorn tihe live box during 
the ta,gging operations. The lower part of the dip-net, made of 
stramin, pvovided against fish growing dry. 

But there were some other moments causing t'he bad condit­
ion of sardines in the live box. The observation has been made 
that the fish, deriving from abundan.t ca,tches di1d not stand 
with the ~equirements for tagging. The weather conditions, the 
currents, and the fishermen's skill in encircling the schools also 
influenced the quality of, fish talken for tagging purposes. Swift 

. and unhindered work during the encircling the schools gave 
usually a good quaUty of individuals as a result. A longer towing 
of live 1box with sardines, • particularly if the ,sea was agitated, 
unfavourably influenced the quality of the fish. It seemed tha:t 
the condition of sardine was relatively bad in cases when the 
catch included diffe!rent kinds of f:ilsh. This fact was especiaJly 
evident whe,n a larger number of horse mackerel (Trachurus 
spec.) was present ,among sardines. No proper selectfon of fish 
far ta,gging operations was possible unless the fish in the liive 

• box were in a relatively good conditioo. 
The speed of tagging varied considerably, being dependent 

on several factors. The quality of fish was the most important 
factor at calm sea. Under most favourable circuansta:nces a sar­
dine ma.y be tagged and .returned to the water within 4 seconds. 

rr1he tagged fish were released on the same spot where the 
tagging took place. Each release of marked individuals during 
one experiment regularly included one or two hundred speci­
mens. The tagged fish lefb the live box in one school themselves 
i11 all ca:ses when the individuals were in the best possible con­
dition. Otherwise it was necessary to drive them out, the fish 
leavini then in severaJ. groups. 

(263) 
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T AGGINGS CARRIED OUT DURING THE FIRST DARK 

During the first dark of the 1949 fishing season only two 
taggings were made, towards the very end of the dark. Both 
of them were carried. out along the west section of Biševo Island 
(Porat Cove). A total of 1,059 marked individuals were re­
leased. None of these was recovered, in spite of a re~atively 
inLensive sardine fishing during this dark of the moon. 

TAGGINGS CARRIED OUT DURING THE SECOND DARK 

During the second dark of the 19419 fishing season the tag­
gings were carried out' in Hvar Channel, along the north-west 
coast of Hvar Isiand (Stiniva Cove), along Pakleni Islands (Car­
njene Cove), along the north coast of Vis Isla,nd (Oključna Co­
ve), along tihe ea:st cm.st of Biševo lsland (Mezoporat Cove), 
and along the west coast of that isfa~d (Porat Cove). During 
this dark of the moon tagging operations were also accompli­
shed along the west coast of Korčula Island (Potplat Cove), .and 
Proizd Islet. 'Ihe southernmost ta,gging was made along the 
north-west coa:st of Mljet I:sland (Goli Point, near Poma Cove). 
The taggings we,re carried out during the time interval from 
May 18th to June 2nd. These experiments are designated by 
numbers 3-14 in Table TI. 

A to.tal of 8,564 individuals were marked during this dark, 
of whom 34, that is 0.40 % were recovered. For two of the 
recaptured specimens there were no data on the locality of catch 
and for one of these two neither the date of catch was establi­
shed. A further specimen, with both data missing, has been also 
recaptured. The localities of recovery of tagged fish, ,released 
during ·the second diark of the crnoon, are shown on Figure 2. 

As evident from Fig~re 2, the tagged· fish released along 
the coast of the north-wesb section of Hvar Island were recovered 
along the north coast of that island (Crkvica Cove), along the 
coasts of the south a;nd south-ea:st sections of Brač lsland (Zla­
tni Point, žirje Cove), and along the coa:st-line of Mrukarska 
Littoral (Ramova). Judging frnm these recoveries, the sardine 
movement took place in the west-east direction, that is from 

(264) 
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the north-west „section of Hvar !sland towards the mainland, 
by way of H var Charnnel. 

F.rom relea:ses :made duri:ng two consecutive day.s along 
Pakleni Islands, one tag was recovered along the north-west 
coa:st of Hvar Island (Lučišće Cove), and the remaining ones 

: _ were recovered along the soruth coa:st of Brn;Č Island (Zlatni 
Poin,t). These recoveries also demonstrate a ·sardine movement 
in the west-east dire<'tion, by way of Hvar Channel. 

The fish released during two consecutive days along the 
north coast of Vis Island were recovered along Pakleni Islands 
(Zaglia,v Cove), a:long the north-west and north coasts of Hvar 
Island (Stiniva Cove, Lučiišće Cove, Maka:rac Point), along the 
south coa,st of Brač Island (Zlatni Point), and along the Makar-

- . 
ska Littoral (Ramova). These recoveries demonstr:a.te the occur-
re:ilce of a sardine movement from the north section of Vis 
Island tO\vards Hvar Channel and then towards the mainland, 
rea.ching the Makarska Littoral. 

The taggings made <1.long the west coast of Biševo Island 
yielded two recoveries aiong the north-west coast of Hvar Island 

• (široka, and Lu!Čišće Coves:); a time interval of 52 days elapsed 
between the two returns. ff'.he recorded sardine movement was 
th.en in agreement with the other one that occured from the 

- nort'h section of Vi.s Island. 
• Basing on all these recoveries the conclusion may be drawn 

that, during the time when recoveries were made, the sardine 
movement occured from the area of the Mid-Adriatic islands, 
tha'b is from the a:rea :a.round Vis and Biševo Islands, towards the 
mainiand. That movement took place by way of Vis and Hvar 
Channels. No movement in the opposite direction has been re­
corded. 

It is very significant, indeed, that no tag recovery was 
yielded iby three fagging's carried out along the coast of the 

• west section of Korčula Iisland. A total of 1,403 individuals were 
tagged here. The same has been observed alon.g the coast of the 
north-west section of Mljet Island, where 501 ta,gged fish were 

- released. Far the time being we do not know ho:w to explain that 
fact, but do not ex:clude that the oaiuse thereof should be sought 
i11 the small-scale fishing inten.sity, or even in the complete lack 
of exploitation of some fishing grounds. By detracting the spe-

(266) 
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cimens tagged in these areas from the total number of marked 
fish pertaining to this dark, we wiU find that the recovery per­
centage amounted to 0.51. 

The recoveries of fish tagged during the second dark of the 
fishing seruson took place from May 26th to July 23rd. Of the 
32 .recovered fiish with the date of catch known, 30 of them 
were catched until June 6th. One of the remaining two was 
catched on June 15th and the other on July ,.2!3,rd. 

The sardine movement from the area of the Mid-Adria.tic 
islands towards the coast of the mainland took place, according 
t0 tag ;recoveries, by the end of May and diuring the first half 
of June. We cannot tel1 whether there was a movement in the 
same direction also before tha,t period, becauEe no recov.ery was 
yielded by the taggings carried out during the first dark of the 
fisbing season. From an analysis of the condition of gonad.;; , 
rn.ade during the examination of samples of sardines captured hi 
May and June, the fact has been stated that the above sardine 
rnovement from the Mid-Adriatic i!slands towards the mainland 
took place after the termin11.tion of the spawning season. 

The tags were recovered in time intervals of 3 to 14 days 
from the date of release. Only one specimen was recaptured 
after 59 days. The recorđed sardine movement from the Mid­
Adri,atic islands towards the mainland was peirformed, then, at 
a considerable speed. Thi~ fact becomes quite clear by analyzing 
some of the recoveries. 

One ta.gged specimen, released afong the north-west co'lst 
of Hvar Island, was recovered after four days along Makarska 
Littor-al (Ramova). 

Of the tagged fish, released along the north coast of Vis 
Island, one was recovered after five d.a.ys along the north coast 
of Hvar Island (Makarac Point), two of them were recaptured 
after six days along the south coast of Brač Is~and (Zlatni 
Point), and one of them was recovered after thirteen days along 
the Makarska Littor.al (Ramov:a:) . One specimen, -taggecl along 
Biševo Island, was recovered after seven days along the north­
west coast of Hv81r Lsland (Lučišće Cove). 

None of the 31 recovered specimens with :a.vailable data on 
the locality of recapture was ca.tched on the same sput whc,re 

(267) 



their release took place. The shortest distance between the loca.­
lity of tagging and that of recapture was cca 9 niautical miles, 
and the greatest one :amounted to cca 42 nautical miles. 

TAGGINGS CARRIED OUT DURING THE THIRD DARK 

Dur,ing the third dark of the 1949 fishing -season sardine 
taggings were accomp1ished in Hvar Channel, along the south­
cast coast of Brač _ lsland (Konjska Cove), along the south 
coast of Vis Island (Stiniva Cove) , and along the west ancl south 
coasts of Biševo lsland (Porat, Potok, and Trešća vac Coves). 
One tagging was made in the vicinity of mainland, not tar from 
Rogozmća (Konj Point). During two consecutive days sardine 
tagging w:as carried out along the • sauth-east section of Dugi 
Island (Lučica Cove). 

The sardine taggings during the ,third dark were carried 
out from the 21st to the 30th of June. In ·Taible II, they are de­
signated by numbers 15-22. 

A total of 5,9'1!2 tagged s,pecimens were released during 
this dark, yielding 38 recoveries, that is 0.64 %. The localities 
of recapture ;a,re shown on Figure 3. rt is evident fram the figure 
that the releases of tagged fish which took place along the south 
coast of Bra~ Isl,and, yielded recoveries along the north coast of 
Hva•r Island (žukova Cove), and along the west section of Pa­
kleni Isla:nds (Palilo Cove'). These recbveries indicate the occur­
rence of a sardine movement in the east-west direction, by way 
of Hvar Channel. 

Of the fish released along the coast of the south section of 
Vis Island, one was recovered along the south-west coast of 
Hvar Island (Milna Cove) iand the other in the Komiža Bay (Vis 
lsland) . 

Three taggings carried out along Biševo Island, in the cour.se 
of which 2,509 fish were released, yielded 31 recoveries, seven 
of these in the vicinity of that island and nineteen along the 
north-west, west, and south coasts of Vis Island (Ploča Bank, 
Komifa Bay, and Stiniva Cove). One individua! was recaptured 
a.long Pakleni Islands (Ralila Cove), one along the north-west 
coast of Hvrur Island (in one of the coves : Vira, široka, Duga), 

(268) 
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and two along the south-west coast,of that island (Milna Cove). 
Only one spedmen was recovered along 1Svet:Ja.c Island. 

The .recapture of individuals tagged along mševo Island 
demonstrates the occurrence of a sardine movement towards Vis 
lsland and towards the west section of Hvar Island, 1this being 
in agreement with the observations made during the second 
dia.rk of the 1949 fishing season. It is impossible, however, to 
follow this movement beyond the west coast of Hva.r Island and 
Pakleni Islands, where it joins the already mentioned sa1rdine 
movement by way of Hvar Channel. The movement towards 
Svetac Island lies beyond the frame of these movements. 

The results of taggings made during this dark in the 
mentioned areas demonstrate the occurrence of a sardine 
movement! from the area of the Mid-Adriatic isl:ands towards 
the west section of Hvar I~land as well as of another one by 
way of Hiv:ar Chamnel in the east-west direction. The d~rection 
of the Latter movement was, thus, opposite to that one 
determined by tag recoveries deriving from releases during the 
second dark of the fishing season. 

Of the fish marked in the vicinity of Rogoznica, only one 
was recaptured, along the soUJth-ea<St section of Šolta Island 
(Stmčinska Cove). This reĆapture indicia:t'es the occurrence of a 
withdrawal of the fish from the coast-line of the mainland by 
Rogoznica. 

Two taggings, carried out during two consecutive đays 

along the owter south-'east ,section of Dugi Island, yielded only 
one recovery, not far from the tagging loc;ality, althdugh 1,705 
specimens were mariked in this area. 

The recoveries of fish tag-ged during the thilrd dla.rk took 
plaoe from June 22nd to July 24th. Of the 38 recaptlu.red fish. 
36 ones were catched unitil July 7th. From the remainin.i:(two 
specimens, one was recaiptUired on July 1'8th and the other on 
July 214th. The tag-s were recovered in time intervals of 1 to 27 
days from the date of release. 

By analyzing the results of these t:Jaggings, we find that some 
specimens kept some ti.me in the vicinity of the point of release. 
rrhe individuals, for example, which were marked along Bi1ševo 
Island, were recaptured along the north-west section of Vis 
Island (Ploča Bank), in time initervals of 1, 4, 9, 11, 12, 14, and 

1270) 
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24 days from the date of release. On the other hand, the quick 
withdrawal of the fi.sh from the coast-line of the mainLand of 
Rogoznica is shown by the fact that one of the individuals, 
marked in the vicinity of Rogoznica, was Tecaptured along 
south-east coast of šolfa ]sland two days :after the rele.ase had 
taken place. The minimum speed of the fish movement in this 
case amounted to about li2.5 nautical miles a day. 

The recovery of the majority of fish released during the 
third dark of the 1949 fishing season took place not f,ar from 
the tagging localities. The greatest distance between the tag­
ging and the recovery localities amounted to cca 33 nautical 
miles. 

1'AGGINGS OARRIED OUT DURING THE FOURTH DARK 

During the fourth <lrark of the 1949 fishing season fish 
were marked along the corust-line of tne mainland, in the Poljica 
region (Kućine), along the north-west section of Hvar Island 
(Jagodna Cove), ialong the north section of that island (Pra­
pr,atna Cove), along the east section of Pakleni Islands (Ražnjić 
Point), along the north-west coast of Vis Island (Zakamiće), 
and along the west coast of that island (Komiiža Bay). Furlher 
taggings were made along Svetia.c and Palagruž Islands. 

During the fourth dark sardine taggings took place from 
the 15th to 30th of July. These taggings are designated by num-
bers 23"-31 in Table Il. ,: 

A total of 6,193 marked sardines were •released during this:·' 
dark, yielding 150 recoveries, that is 2;42 % . For 'two of the 
recaptured individuals the lociality of catch was missing. The 
date of recapt'ure c.ould not be found out in one case. A fu1rther 
specimen, with both data miss 1ing, . has been also ,recaptured. 
Points of recovery are shown on Figure 4. 

The majority of fish, released along the coast-line of the 
Inainland in the Poljica region, were recovered close to the point 
of release (Sv. Martin, Javor, Dugirat). Two marked individuals . 
vtere recig.ptured in Kaštela Bay, one at the west point of čiovo 
Island, and the other along 1the norlh-west coast of Šolta Island 



U) 
.-I 

,. 

.......... ... --

,,/-.:,.~~ 

O.SYlTAC r/ 

<> 

"''s' +, ,,.., 
"' .. , 

~~·:,7~ 
......... ____ _.,,/ ·r~. M&.,;. 

\ ~·­
'---:.ft,. 

o 

HVARSKI ~ANAL 

a --------------------
41' 

"'loo' .'I!! 

Fig. 4. - Movements of sardine shown by 1·ecoveries from the taggings carried 011,t in the f01irth dai·k 
of the moon in the 1949 fishing sea.son_ 

~ 



17 

(Stiniva Cove). It follows f.rom these returns that the sardine 
movements in this area were rathe,r limited. 

The taggings, carried out along :the north-west coast of 
Hvar Island, yielded recoveries close to the point of • release 
(Vim., široka, •and Duga Coves) 1). Only one marked specimen 
was recaptured along the west section of Pakleni Islands (Pa­
lilo Cove). The recovery percentage from this tagging amounted 
to 9.01. The high percentage of recaptures indicates the occU!'­
rence of a concentration of marked specimens close to the poi:n t 
of release. 

The tagging, carried out along the north coast of Hvar 
Island, yielded recoveries along the same section of tha1t island, 
not far from the point of 1release (Grebišće, and Gaćice Coves). 

Of the mar'ked individuals, released along the east section 
of Pakleni Islands, one wa.s recaptured 'in the vicinity of the tag­
ging localitty (Uljeni 1bok Cove). 

The specimoos marked in Komiža Bay (Vis Island) were 
recaptured in the vicinity of .the tagging locality. One of them 
was recaptured along the north-west section of Vis Island (Plo­
ča Bank) . 

The tagging which took pLa.ce along Sveta.c Island yielded 
two recoveries, one of them in Komiža Bay, and the other along 
the north-east coast of Vis Island (Grandovac Cove) . It is neces­
sa:ry to pornt out that this latter recap1:Ju:re was niade 36' days 
after :the release of t'il,gged specirnens. 

It is a striking fact that no tag was returned frorn the re­
lea.se of the tagged fish carried out along the nortih-west section 
of Vis Island, although 909 individuals were marked here. An 
analogous fact has been observed with regard to the release 
made off Palagruž Islahd. In this focaHty it was possible to rnar'k 
oitly 312 individuals. 

The returns, obt'ained from the taggings carried out during 
the fourth dark of the fishing season, indicate the occurrence of 
a concentration of tagged specimens close to the point of release. 
The recorded sardine movernents were :r.ather Iimited. 

rrhe •recoveries of fish ta,gged during the fourth dark of the 

l) The number of these recoveries is not given on Figure 4 owing to 
the fac t "that the recaptured fi"h were forwarded together. without any 
indication as to how they should be apµ ortioned among these three coves. 
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fi.shing season were made from July 16th to 0ctober 27 th. Of 
the 148 recaptured individuals, with the date of catch estaJblished, 
141 tags were recovered until August 6th. 0f the remaining 
seven, five tags were recovered from the 21st to the 27th 
August, one on September ,3rd, and one on 0ctober 217th. 

The time interval between the date of tagging and that of 
recovery varied from 1 to 89 days. The marked fish kept for 
some time, partially at lea,st, close to the point of release, this 
being proved by the fact that some of them were reoa,ptured 
aHer several days not fo.r from that point. This was the case 
with the specimens marked along the coa:st of the north-west 
section of Hvar Island. ·The tagged fish were recovered in the 
closest vicinity of the locality of release in time intervals of 1 , 
2, 4, 8, 9, 13, and 15 days from. the da.te of release. In the same 
way, the marked individuals, released along the coast-line of 
the mainland (Kućine), were recaptured in the vicinity of t.he 
tagging locality in time intervals of 1, 3, 7, 23, 24, '28, 35, and 
89 days from the date of 11elease. During that time intervisl a 
movement of tagged specimens occured in the direction of Ka­
štela Bay, the west point of čiovo Island, and of the north-west 
corust of Šolta Island. 

T AGGINGS CARRIED OUT DURING THE FIFTH DARK 

During the fifth dark of the 1949 fishing season the SaJrdine 
taggings took place along the coast of the north-west section 
of Hvar Island (Jagodna Cove), along the east section of Pa­
kleni Islands (Ražnj;ić Poirrt), and along the north-east coast of 
Vis Island (Vi:. and Stenjalo Coves). One ts.gging was also made 
along the west coast of Dugi Island (Lopata Poin:t), al0111g the 
west coast of Premuda Island, and along the south section of 
Susak Island (frij•esna Cove). The taggings, _carried aut dming 
this dark, took place from ;22nd to the 3lst. of August. These 
experiments are designated by niu1mbers 32-38 in Table II. 

'Ihe releases involved 5,032 m;:i.rked individuals. 0f these 
28 that is 0.56 % , were recaptured. For two of the recovered 
tags data of catch were nat a vailable. The: points of recovery 
are shown on. Figure 5. , 
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The specimens, released ialong the coast of the north-west 
section of Hvia.r Island, were recaptured on the adj'acent fishing 
grounds (Lozna, Vira, široka, and Duga Coves). Such cases 
numbered 21. Only one fish, released here, was recap'tured along 
the north section of Hvar Island (Mina Cove). No data of catch 
was availiable for one of the recovered tags. These returns indi­
cate the occurrence of a concentration of tagged specimens in the 
tagging area and of an inextensive sardine movement inside of 
Hvar Channel., in the west-east direction. 

No recovery was yielded by the 540 tagged specimens relea­
sed 1along the east section of Pakleni I,slands. 

Two taggings, cairried out along the coast of the north-east 
sectin of Vis Island, yielded one tag recovery along the coast 
of the south section of that island (Srebrena Cove), and two 
recaptures along the north-west coast of Hvar Isfand (Spilice 
a:nd Jagodna Coves). These returns indicate t'he occurrence of a 
sardine movement from the north-east section of Vis Island 
towards the north-west section of Hvar Island. 

None of the tags wrus recovered from releases carried out 
along the west coast of Dugi Island, involving 674 individuals. 

Only one tag was recovered from the 596 fish marked along 
the . west coast of Premuda Island. IT'his recapture was made 
west of Silba Island. 

None of the 9712 fish tagged along the south section of Su­
sa;k Island was recaptured. 

By đetracting the ta.gg.ings, carried out along the coasts of 
Dugi, Premuda, and Stisak Islands, we arrive at 0.97 % of re­
covered tags. 

The results of the taggings, accomplished du1ring the fifth 
dark of the 1949 fishing season , indicate the occurrence of a con­
centration of tagged specimens in the area of release, :glong the 
north-west coast of Hvar Island. Of the 23 recaptured fish, tag­
g·ed here, 21 were catched on the point of release or in its close 
vicinity. A movement of sardine from Vis Island fowards the 
north-west Sf'Ction of Hvar Tsland has heen noticed. The 
recorde:d sardine movements were inextensive. 

The recoveries of fish tagged during the fifth dark were 
made from August 27th to September 29th. The recapbure of 
2Ji marked individuals, with the date of catch available~ occur-



21 

ed in 22 cases until September 3rd, and in the remaining four 
from the 14th to the ~~th of September. The recoveries took 
place in time mtervals ot 1 to W ctays from the date oi release. 
Some of the tagged specimens were recaptured a certain time 
after release in the vicinity of the tagg1ng locality. The speci~ 
mens released, for example, along the coast of the north-west 
section of Hvar Isl:and, were recaptu,red on adjoining fishing 
grounds in time intervals of 1, ,21, 3, 14, and 29 days frorn the 
date of release. One of the marked individuals was recaptured 
during that ;period along the north coa:st of Hvar Island (Mina 
Cove), this indicating the occurrence of a sardine movement 
inside of H vair Channel. 

TAGGINGS CARRIED OUT DURING THE SIXTH 
DARK 

During the sixth dark of the 1949 fishing season the sar­
dine taggings took place a:long the coast of the north-west sect­
ion of Hvar Island (široka Cove), along the coast of the north 
section of Vis Island (Slatina Cove), and along the south coast 
of Brač lsland (Zlatni Point). These taggings were carried out 
from September 28th to October 1st. They are designated by 
numebrs 39-41 in Ta,ble II. 

The sardine ta:ggings, accomplished during this dark, involc 
ved 1,782 individuals. The recovery included 21 tiags, that is 
1.18 %. 

The tagging made along the coast of the north-west section 
of Hvar Island yielded 13 recoveries, all of them either close to 
the point od: release or on 'the adjacent fishing grounds (Jagodna, 
and Vira Coves, probably also Stiniva, and širolm. Coves). The 
releases made 1along the coast of the north section of Vis Island 
gave 8 recoveries, all of them on the adjoining fishing grounds 
(Oključna , and Stenjalo Coves). None of the tags was recovered 
from the release carried out along the south coast of Brač 

Island. Here, however, only 139 individuals were marked. 

[)uring the sixth dark, then, no '.movements of tagged fiish 
were recorded. rt should l:ie noted here that by some technical 
reasons these taggings had to 'be delayed towards the very end 
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of the dark. All the recoveries were made either the first or the 
second day after the diate of release. 

It is necessary to point out that during the next supple­
mentary daTk there wais a negligible sardine fishing which; 
moreover, was limited to some inextensive areas. 

During the sixth dark 105 tags of the new - narrow 
type were used and three of them were recovered. 

DISCUiSSION OF RESULTS 

The results of tagging experiments on the sardine made in 
1949 ,along a section of the ea:st shore of the Adriatic, during 
the period from May 6th to October 1st, • involving a total of 
28,542 ·specimens, demonstrated the occurrence of sardine move­
ments of a relatively Slffiall extent. The movements were recor­
ded only in one section of the Mid-Dalmatian region. 

rrn1e releases made from the coasts of Susak, Premuda, Du­
gi, Korčula and Mlje'tJ ]sJands, totalling 5,851 maJrked individu:als, 
yielded only two tag recoveries, not far kom the point of .release. 

The most pronounced sardine movement occured towards 
the end of May and during the first half of June. As no tag 
recovery was made prior tio the end of May, no data are avail­
able concerning the sardine movements that might have occur­
ed 1before that time. The sardine movements were directed from 
the area of the Mid-'Adriatic islands, that is from the region of 
Vis and Biševo Islands, towiards the coast of the mainland along 
M;akaJrska Littoral, this occurring by way of Vis and Hvar Chan­
nels. Judging from single tag recoveries, this movement was 
carried out at a speed not to be disregarded. The movement f.rom 
the area of the Mid-Adriatic islands took place on the termi­
nation of the spawning period. 

Another sardine movement from the region of Biševo and 
Vis Islands towards the west section of Hvar Island was 
manifest by the end of June and at the beginning of July, ac­
cording to tag ·recoveries made from June '.2i2nd to July 7tih. It 
remains still to be proved whether this movement may be taiken 
as a continuation of that one recorded towards the end of May 
and at the beginning of June. 
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buring the same period a movement of sardine by way of 
Hvar Channel in the east-west direction was recorded. This 
movement occured, thus, in the direction opposite to that one 
indicated by recoveries made during the period ·running from 
the end of May to the fir3t half of June. 

One recovery, made at the end of June, significantly indi­
cates the occur.rence of a sardine withdrawal, at a considerable 
speed,, from the mainland along t'he Rogoznica region towards 
the south-east section of šolta Isl1and. 

During the second half of July a sardine movement was 
recorded occurring from Svetac Island towards Vis Islamd. At 
the same time :a concentration of marked individuals was found 
along the co.ast of the north-west section of Hvar Isl1and, where 
their release took place. 

The tagging made towards the very end of JUily along the 
coast of the mainland (Poljica .region) showed also a concen­
tration of marked specimens in the tagging locality. A sardine 
movement has, however, been recorded towa,rds Kašt'ela Bay, 
in the direction of the north-west section of Šolta Island, and 
towards the west point of čiovo Island. 

By the end of August a sardine movemenf wa;s recorded 
from the north-east section of Vis Island tow.3.rds the north­
west section of Hvar IsJ.and. 

During the month of September the occurrence of a concen­
t'ration of marked specimens was recorded along the eoast of 
the north-west section of Hvar l5iand, where the release took 
place. At the same time one recovNy ind:cates tihe ocourrence of 
a moveiment in the west-east direct'ion inside of Hvar Ch:anncl. 

There was, unfortunately, no opportunity . to follow furthe:r 
sardine movements, owing to the fact that the last taggings, 
involving a relatively small number of individuals, were techni­
cally possible towards the very end of tihe sixth dark, at the 
close of the fishing season. 

We should like to ment'ion, far the purpose of contparison, 
that some minor movements have been noticed during our fir:.:;t 
tagging exper.iments, carried out! in the 1948 sardine fishing 
se.a.son, designed to examine the po.2•sibility of marking this- clu­
peid specis. The occurrence of a sardine movement directed to­
wards Kaštela Bay, that is approaching the mainland, has been 
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st.ated from the releases of taggeci fish carrieci out in Split Chan­
nel, along the west section of Brač Island, during the ilrst half 
of July. Certain movements have been 'noticed to occur :1lso 
inside of Hvar Channel, one of them in the fiirst half of Septem­
ber. Other sardine movements by way of this Channel lack exact 
information on the period involved, owing to recoveries having 
been made in some longer time intervals. 

The majority of the 1949 tag recoveries took plac~ shortly 
after the release of marked specimens. From the 265 specimens 
with the date of recovery available, 261 were returned within 
the first month following the date of release. The most extended 
time interval between the d;a te of release and that of recovery 
amounted to 89 days. 

The majority of recaptures took place not far from the tag­
ging locality. The greatest distance recorded between the point 
of release and that of recovery amounted to cca 42 nautical 
miles. 

The percentage of recoveries varied from dark to diark. It 
amounted from 0.40 to 2.42 % . From a total of 28,54.2 tagged 
fish 271 ones were recovered, that is 0.95 %. The percentage of 
recoveries, yielded by the taggings carried out during the 1949 
sardine fishing season, slightly exceeded 'the resulting .recovery 
percentage relative to our first tagging experimenlis on the sar­
dine. 
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MARKIRANJE SRDELE (CLUPEA PILCHARDUS WALB.) 
U JADRANU U 1949. G. 

R :a.dosna Mužinić 
(Institut za oceanogrnfiju i ribarstvo, Split) 

Kratak sad .ržaj 

U 1949. g. pristupilo se eksten:zivnijoj primjeni metode mar­
kiranja na ispitiv:anje kretanja srdele (Clupea pilchardus Walb.). 
Kod toga se upotrebila markica, jednaka onoj, koj:a je bila upo­
trebljena u prvim eksperimentima marki,ranja ovog klupeida u 

. Jadranu. Metalne markice kombinirale su se sa crvenim celu­
loidnim krugovima. 

Trošen,je tkiv:a !škržnog zaklopca ribe, na mjestu pričvr­
šćivanja markice, manifestiralo se slično, kao što je to bio slu­
čaj i kod na!ših prvih eksperimenata markiranja srdele. U cilj.u 
reduciranja ovog trošenja izrađe1,1a je nov,a, uža markica. Me­
đutim, ona je, iz tehničkih razloga, .mogla biti upotrebljena samo 
na vrlo malom broju primjeraka. 

Eksperimenti markiranja srdele u 1949. g. bili su izvršeni 
duž istočne obale Jadrana, od otoka Suska do otoka Mljeta. Vrlo 
je intenzivno bila markirana srdela u jednom dij.elu srednJedal­
matinskog podmčja, i to ;u Hvarskom kanalu i na području ot'o­
ka Visa i Biševa. 

Markiranja su bHa. izv,ršena u toku sezone lova srdele, od 
6. svibnja do 1. listopada. U tom vremenskom razmaku izvršeno 
je 41 markiranje srdele, na ukupnom 1broju od 28.542 primjer­
ka. Od toga je bila pronađena 271 riba, t. j. 0,95 %. 

Naj,veći broj označenih primj:er.aika bio je ulovljen neda­
leko mjesta markiranja, i to u tdku prvog mjeseca iza datuma 
markiranja. 

Zapažena kretanjta srdele bila s~ malene amplitude, a mo­
gla su biti ustanovljena samo u srednjedalmatinskom području1• 

Najznatnije kretanje srdele primijećena je koncem svibnja i u 
prvoj polovini lipnja, a izv:rlŠilo se s područja otok:a Visa i Bi­
ševa prema. obali kopna u Makarskom Primorju. Dolazak sr-
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dele k obali kopna uslijedio je kroz Hvarski kanal. Bilo je usta•• 
novljeno, da se ovo kretanje izv,ršilo poslije svršetka mrijestenja. 

Koncem lipnj!a i u početku srpnja zapaženo je kretanje sr­
dele s područja otoka Biševa i Visa prema zapadnom dijelu oto­
ka Hvara, gdje se ono sukobilo sa kretanj'.em kroz Hv:airski ka­
nal od istoka prema zapadu. Koncem lipnj:a zapa:ženo je i brzo 
kretanje srdele od područja Rogoznice prema jugoistočnom di­
jelu otoka Šolte. 

U drugoj polovini srpnja konstatir.ano je kretanje ribe od 
otoka Sveca prema otoku Visu, i koncentracija markiranih in­
dividua na mjestu mrurkiranja, na sjeverozapadnom dijelu otoka 
Hvar.a .. 

Markiran➔e, koj.e j·e bilo izvršeno na području Poljica kra­
j.em srpnja, ukazalo j.e također na koncentraciju označenih pri­
mjeraka srdele na mjestu markiran;a. Međutim, bilo je primi­
jećeno kretmje ribe s ovog lokalitieta prema Kaštelanskom za­
ljevu, sjeverozapadnom dijelu otoka Šolte i zapadnom rtu otoka 
Čiova. 

Krajem kolovoza bilo ie zapaženo kretanie srdele sa s.ieve­
roistočne strane otoka Visa prema sjeverozapadnom dijelu 
otolm. Hvara. 

Izvieima koncentraciia markiranih primjeraka na mjestu 
markirania, na sieverozapadnom dijelu otoka Hvara, bila je pri­
mijećen~. i u toku ruinu. 

Markiranj1a. koi•a su bHa izvršena na otoku Susku, Premudi , 
Du~om ot'oku, Korčuli i Mlietu, dala su samo dva nalaza ozna­
čenih riba, i to nedaleko mjesta m:a:rkiranja. 
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MElJEHHE CAPJJ,HHKH (CLUPEA PILCHARDUS W a I b.) 
8 AJJ,PHATl1'4ECKOM MOPE B 1949 r. 

PaP,OCHa My)l(HHHI./ 

(YIHCTHTYT 01<eattorpaljm11 " pb16onottcTa0, Cnnwr) 

Kpa T Koe co,I1.ep)KaHHe 

B 1949 roAy HaqaJioOb 6oJiee rnHpoKoe np11MeHem1e .MeTO.JI;bI Me-
1JeH1111H, c U.eJilblO HCcJieJJ.:OBaHH:51 11epe,ll,B111,.>KeH.1111 cagn.11:HKH (C/upea pil­
chardus W a I b). TTp11 3TOM 6b1J1a ynoT.pe6JieHa TaKaH; .>Ke MeTKa, KaI<aH 

ynoTpe6JrnJiaOh npH nep,BbIIX Ollbl1'8X MeYeHHH 3TOro BHJl,a CeJI'bJJ.eBbI1X 

B A.llJpH:a1111:Ke. MeraJ1✓ 1111qecI<,11e MeT.K111 6b1,JI•11 cHa6.>KeHbI 1Kpa:cHhIIMH u_eJIJIY· 

JlOH,/JiOB'blMH Kpy.>K04K31v!•H. 

Paapywem1e TK8HH .>Ka6epHOH KpbDWKH pbrOhl Ha MeCTe npHKpe-

rweHHH MeTK:11 OK338Ji0Cb T8KHM )l{e, KaK 11pH HamHX nepB'bIX onwrrax 

MelJ1eHH cap)I.H!HKH. ( ·l.{eJJiblO yMeHbWeHH,Sf 3TOrO p.aapywemm 6ibrJia 

Elbl'pa6oTaHa HOBaH, 6oJiee yaKaSl MeTKa. Me)KAY TeM, IlO Il,PHltHHaM Tex­

HHllJ.eCK-Oro xapaKTepa, OHa MO,f Jia 6bl11b ynoTpe6JieiHa TOJlbKO K -OlleHb 

MaJIOMY KOJlHlJeCTIBy 3K3eMilJIH:pOB . 

OnbDTbl MelJieHI-rn capAHHKH B 1949 r. 6bi·JIH npOH3Be,LleHbl B,IJ;OJlb 

BOCTOlJHOro 6epera A,n.pHaTHKH, OT OCTpOBa CyCKa AO ocrpoBa MJieTa. 

Ocof>eHHO HHTeHCHHHO ca;p,II;HH:Ka O'bhJia M,elJeHa iB O,ll,:H0-11 Y.8:CTtH• ope)J.He­

,[(8JIMa11HHCKOH o6JiaCTH, a HMeHHO B XBapcKOM KalHaJie H 'B pa110He 

ocrpoBoB BHica H EHiwesa. 

Me'lJeHHe 6bl:Jio npOH•3BeAeHo B Te4eHHe ce30Ha JIOBJIH cap.U,HHKH, 

or 6 MaH ,LI.O 1 OKT5r6pH1. 3a 31'0T npoMe.>KyTO!{ BpeMeHH 11pOH3Be,n.eHo 41 

MeYeHHe capJI.HHO,K ,H TIOMeYeHO o6mHM lJIH1CJIOM 28.542 3K3eM!IlJIH!p'H1• Hs 
HHX 6bIJia H8H,ll.eHa 271 pb~6a, T. e. 0,950/o. 

CaMoe OOJibWOe lJHCJIO noMe4eHhl•X 3K3eMI1JIHpOB 6blJIO B·bl,JIOBJieHO 

He.n.aJiel~O OT MeCTa MeYeHH,SI', B re·YeJm•e nepB:oro MeCH•Ua IlOCJie Me'.lleH'HH. 

3a.Me4eHIH-bl'e nepeJ!iBHi)Ke.HHHI ca:p)IJH1H1J{JH 6bii.lfH' He60JLb'lllOH aM!OJIH· 

l'Y.LI;hr, 'H o6Hapy)KH'fb IH'X YJI.8Jl·OCb 'POJllbiKO B cpe.lI;He)l;aJJ1MaT1HHICKIOli' o6Jia· • 

CTH. CaMoe 3H8!llHTeJI,bHOe nep,e,n.•Bll{JK.em11e cap.a:H1HKH Ha6JIJOJI.8JI00h B 

KOHJ..{e M8!H H B nepBOH, no•JIOBHHe IOIHH,, iH npOMCXO)l,HJJO OT paH.OH8 

ocTpOBOB BHca 'H EmneBa B HarJG)aBJieHHH MaKapCKoro TTipHMOpb,H. I1pH,-

6JIIH)KeHHe ca:pll,HH.KK K no6epe)l(;b,J01 IlOCJI1e)l;OBaJ10 qepea XBaipCI<IHH I<aHaJI. 



Bwo ycTaHOIBJieiH01 ti/fo 3TO .ll:BH:)!{ett1Hie rnaep1miJ100h 110,ćJI.e OII<OHillaHwsl 

ttepecTa.. 

B KOHU.e HJOHH H B Ha'laJie HIOiJISL, 6bLJIO 3a,M<e>tJeHO nepe)lJB!H.>KeHHe 

cap,LI.HHKH ff3 o6Jia,C11H1 O,CTJX)BOB . 6 :1-nrueBa . IH tB11ca K 3a:rra1,ll.H'OH t.IaCTH 

ocTpOBa. Xaapa, r}I.e OHO Cl'OJIKHyJIOOb C rrepe)l;BI11)KeHIHeM ,cap,LI.'1-fH'KH t.Ie­

pea Xaap,CKHH KaHaJI ,c BOC"I'OIKa Ha 3ana.u,. 18 lvOHU,e mOHHi 3a'Me'l!eHO 

raK)Ke 6h1crpoe nepe.n;amK!eHHe cap,ll.HHKH 113 o6Jiacm PoroaHHU.i>I' K IOro· 

aocrot.IHOH 1.1ae1111 oCTpo.aa lllom,Thr. 

Bo aropofl IlOJIOBHHe HIOJ!Hi 6hIJIO ycraHOBJieHO uep-e,u;BH)KeHH-e pbIObl 

OT OCTpoBa Cserra K OCTpoay BHcy 11 KOIHIIeHTpa,u.;HH, Me1IeHhIX oco6eA 
' 

Ha MecTe Met.IeHHH y ceaepo3anan.HoH t.Iac1111 -ocr,poaa, Xsapa. 

Me'l!eHHe npoH3Be,ll.eHHOe B ,paHOHe nom1II.bl• B KOHIIe HIOvH!:1 Ta,K)Ke 

IlOKa3aJio KOHIIeHrparrmo Met.JeHblX 3K3eMIJJlH1pOB cap,l.\HHKH Ha MeCTe 

MelleHHH,. Me)I{JJ.Y TeM 6bUJIO 3aMtet.JeHO nepe,ll:BH)KeH!-Ie -pib!D:bl· 113 3TOro 

paAoHa K KawreJiaHcKoMy 38JIHBy, K cesepo3anaJI;HOH t.Jacr11 ocrposa 

lliOJibTbl• 11 K aana,ll.HOMY MbECy ocrposa 14HoBa . • 

B IKO'li'IIe .asry,cra Hai6JIIO)].aJIOClb nepe,IIJBH)KetHIHe cap,11JHIHIl{1H OT Ce\Be ­

pOBOCTO'l!HOO cTopott:b1I ocrposa B11,ca <K ceaepo3ana,ll.'HOH cTopoHe ocrpo­

sa XBapai. 
HeKoropaHr KOHU..eHT,Parrmr Mel!eHbIX 3K3eMilJIHtpOB Ha MeCTe Me ­

'leHHH OKOJIO ces-epo3ana,l.\HOH llaCTH OCT,POBa Xsapa Ha6J11101,D;aJiaCb H 

B ceHroope. 

8 pe3yJilbTaTe Me4eH'HH: I1pOH3Be,l.\eH1H10ro Ha OCTposax CycKy, npe­

MY)JJH', Ha )J.yroM OCT,POIB•e, Ha oe11posax Kop4yJ1-e -11 M J1e-ry 6bI!JIO HaH­

JI;eHo ace,r-0 .Jl;Be pb16M, o6e tte,l.\aiJleKo or -MeCTa Me•t.JeHIH\H. 
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Summary of the T agglng Data with Regard 
to the Number of Recoverles 

Locality of Tagging Date of Taggirig 

Porat Cove, BišeVIO Island 6. V. 1949. 
Porat Cove, BišeVIO Island 7. V. 1949. 
Carnjene Cove, Pakleni Islands 18. V. 1949. 
Carnjene Cove, Pakleni Islands 19. V. 1949. 
Porat Cove, Biševo Island 20. V. 1949. 
Mezoporat Cove, Biševo Island 21. V. 1949. 
Oključna Cove, Vis Island 23. V. 1949 . . 
Oključna Cove, Vis lsland 24. V. 1949. 
Porat Cove, BišeVIO Island 25. V. 1949. 
Potplat Cove, Korčula Island 26. V. 1949. 
Proizd Islet, near Korčula lsland 28. V. 1949. 
Goli Point, Mljet Island 30. V. 1949. 
Proizd Islet, near Korčula lsland 1. VI. 1949. 
Stiniva Cove, Hvar Island 2. VI. 1949. 
Konjska Cove, Brač Island 21. VI. 1949. 
Stiniva Cove, Vis Island 22. VI. 1949. 
Potok Cove, Biševo Island 24. VI. 1949. 
Porat Cove, Biševo Island 25. VI. 1949. 
Trešćavac Cove, Biševo Island 27. VI. 1949. 
Konj Point, near Rogoznica 28. VI. 1949. 
Lučica Cove, Dugi Island 29. VI. 1949. 
Lučica Cove, Dugi Island 30. VI. 1949. 
Jagodna Cove, Hvar Island 15. VII. 1949. 
Zakamiće, Vis Island 16. VII. 1949. 
Palagruž Island 18. VII. 1949. 
Svetac Island 19. VII. 1949. 
Komiža Bay, Vis Island 22. VII. 1949. 
Komiža Bay, Vis Island 23. VII. 1949. 
Ražnjić Point, Paikleni Islands 24. VII. 1949. 
Prapratna Cove, Hvar Island 25. VII. 1949. 
Kučine near Stobr'eć, Poljica 30. VII. 1949. 
Ražnjić Point, Paikleni Islands 22. vm. 1949. 
Vis Cove, Vis Island 24. VIII. 1949. 
Stenjalo Cove, Vis Island 25. VIII. 1949. 
Premuda Island 27. VIII. 1949. 
Susak Island 28. VIII. 1949. 
Lopata Point, Dugi Island 29. VIII. 1949. 
Jagodna Cove, Hvar Island 31. VIII. 1949. 
Široka Cove, Hvar Island 28. IX. 1949. 
Slatina Cove, Vis Island 30. IX. 1949. 
Zlatni Point, Brač Island 1. X. 1949. 
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Detailed list of Recoveries 

Locality of Recovery 

Zlatni Point, Brač Island 

Lučišće Cove, Hvar Island 

Zlatni Point, Brač Island 

Zaglav Cove, Pakleni Islands 

Mak.arac Point, Hvar Island 

Stiniva Cove, Hvar Island 

Lučišće Cove, Hvar Island 

Zlatni Point, Brač Island 

Zlatni Point, Brač Island 

Ramova, Makarska Littoral 

Zlatni Point, Brač Island 

Zlatni Point, Brač Island 

Lučišće Cove, Hvar Island 

Široka Cove, Hvar Island 

Zlatni Point, Brač Island 

Žirje Cove, Brač Island 
Ramova, Makarska Littoral 

Cnkvica Cove, Hvar Island 

Žukova Cove, Hvar Island 

Palilo Cove, Pa:kleni Islands 

Stiniva Cove, Vis Island 

Komiža Bay, Vis Island 

Milna Cove, Hvar Island 

Potok Cove, Biševo Island 

Ploča Bank, Vis Island 

Stiniva Cove, Vis Island 

Svetac Island 

Ploča Bank, Vis Island 

Palilo Cove, Pakleni Islands 

Ploča Bank, Vis Island 

Komiža Bay, Vis Island 

Stiniva Cove, Vis Island 

Komiža Bay, Vis Island 

Ploča Bank, Vis Island 

Potok Cove, Biševo Island 

Porat Cove, Biševo Island 

Komiža Bay, Vis Island 

Ploča Bank, Vis Island 

Mezoporat Cove, Biševo Isl and 

Komiža Bay, Vis Island 

Potok Cove, Biševo Island 

Ploča Bank, Vis Island 

Miln~ Cove, Hvar Island 

Vira, Širolka, and Duga Coves, 
Hvar Island 
Stračinska Cove, Šolta Island 

Lučica Cove, Dugi Island 

Duga Cove, Hvar Island 

Palilo Cove, Pakleni Islands 

Vira Cove, Hvar Island 

Široka Cove, Hvar Island 

Vira, Široka, and Duga Coves, 
Hvar Island 

Dale o! RecoHry 

26. V. 

31. V. 

1. VI. 

31. V. 

26. V. 

28. V. 
29. V. 

29. V. 

30. V. 

31. V. 

5. VI. 

30. V. 
31. V. 

1. VI. 

23. VII. 

5. VI. 

6. VI. 

6. VI. 

15. VI. 

22. VI. 

7. VII. 

23. VI. 

28. VI. 

6. VII. 
27. VI. 

28. VI. 

28. VI. 

30. VI. 

6. VII. 

7. VII. 

18. VII. 

28. VI. 

28. VI. 

30. VI. 

6. VII. 

28. VI. 

28. VI. 

28. VI. 

28. VI. 

29. VI. 

30. VI. 

1. VII. 
6. VII. 

6. VII. 

24. VII. 

30. VI. 

30. VI. 

16. VII. 

17. VII. 

17. VII. 

19. VII. 

23. VII. 

24. VII. 

1949. 

1949. 

1949. 

1949. 

1949. 

1949. 

1949. 
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1949. 
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1949. 

1949. 
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Duga Cove, H var Island 

Komiža Bay, Vis Island 
Grandovac Cove, Vis Island 

Komiža Bay, Vis Island 

Ploča Banlk, Vis Island 

Uljeni bok Cove, Pakleni Islands 
Grebišće Cove, Hvar Island 

Gaćice Cove, Hvar Island 

Stobreć, Poljica 

Stobreć, Poljica 

Kaštela Bay 

Stobreć, Poljica 

Stobreć, Poljica 

Stobreć, Poljica 

Sv. Martin, Poljica 

Sv. Martin, Poljica 
Javor Cove , Poljica 

Javor Cove, Poljica 

Dtigirat Point, Poljica 

Dugirat Point, Poljica 
Dugirat Point, Poljica 

Stiniva Cove, Šolta Island 

West point of Čiovo Island 

Srebrena Cove, Vis Island 

Spilice Cove, Hvar Island 

Jagodna Cove, Hvar Island 

Silba Island 

Jagodna Cove, Hvar Island 
Duga Cove, Hvar Island 

Vira Cove, Hvar Island 

Široka 'Cove, Hvar Island 

Jagodna Cove, Hvar Island 
Lozna Cove, Hvar Island 

Jagodna Cove; Hvar Island 

Mina 'Cove, Hvar Island 

Vira Cove, Hvar Island 

Vira Cove, Hvar Island 

Jagodna Cove, Hvar Island 

Siroka, Vira, and Stiniva Coves, 
Hvar Island 

Oključna Cove, Vis Island 

Stenjalo Cove, Vis Island 

30. VII. 1949. 
22. VII. 1949. 

24. VIII. 1949. 

25. VII. 1949. 

29. VII. 1949. 

25. VII. 1949. 

28. VII. 1949. 
29. VII. 1949. 

31. VII. 1949. 

1. VIII. 1949. 

1. VIII. 1949. 

2. VIII. 1949. 
'Zl. VIII. 1949. 

3. IX. 1949. 

31. VII. 1949. 

22. VIII. 1949. 

2. VIII. 1949. 

'Zl. X. 1949. 
2. VIII. 1949. 

6. VIII. 1949. 

23. VIII. 1949. 

3. VIII. 1949. 

21. VIII. 1949. 

27. VIII. 1949. 
30. VIII. 1949. 

1. IX. 1949. 

1. IX. 1949. 

1. IX. 
1. IX. 

2. IX. 

2. IX. 

1949. 
1949. 

1949. 

1949. 

1949. 
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14. IX. 

23. IX. 

. 29. IX. 

29. IX. 

1949. 3 

1949. 14 

1949. 23 

1949. 29 

1949. 

29. IX. 

30. IX. 

1. X. 

1. X. 

1949. 1 

1949. 2 

1949. '.? 

1949. 2 

*) Three localities of recapture - mutually adjoinin.g coves - have 
been given for recoveries marked with the .asterisk, as it was illllposs:ible 
to determine on which of them the recoveries were made or how thiey 
should be apportioned among them. 
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