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INTRODUCTION

In a previous report!) the first tagging experiments on the
sardine (Clupea pilchardus Walb.) in the Adriatic have been
described. The report contained a description of the opercular
tag used for that purpose and the details on the tagg'ng techni-
ques. The results, obtained by the first experiments, have shown
that the tagging of this clupeid species was possible. This en-
couraged a more extensive application of the tagging method
during the 1949 fishing season, designed to provide datai on the
sardine movements.

The tagging program included an intensive sardine tagging
in g section of the Mid-Dalmatian region, and an extensive one
along the larger part of the Yugoslav coast of the Adriatic. The
devised program has been accomplished in the frame of a sar-
dine research scheme instituted by the Institute of Oceano-
graphy and Fisheries, Split.

TAGFINGS

The majority of taggings took place in Hvar Channel (along
the coasts of Bra¢ and Hvar Islands), particularly along the
coast of the north-west section of Hvar Island, and around Vis
and BiSevo Islands. A total of 20 827 tagged individuals were
released in these areas. Here are included also the taggings
made along Pakleni Islands.

The special attention given to this region is due to the fact

1) Muzinié, R. 1948/1949. First tagging experiments on the sardine
(Clupea pilchardus Walb.) in the Adriatic. Acta Adriatica. Vol. III. No.
10, Split.



that earlier already this part of central Dalmatia has been
chosen for investigations concerning biology of this -clupeid
species. This region includes, moreover, best sardine fishing
grounds.

No tagging was 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 Dalmatian mainland sardines
were marked not very far from Split and in the vicinity of Ro-
goznica.

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

Three consecutive taggings were accomplished in a short
time interval along the coast of the west section of Korcula
Island, totalling 1,403 sardines.

A relatively small number of fish was marked along the
coast of the north-west section of Mljet Island.

The southernmost tagging, involving a very small number
of individuals, was carried out around Palagruz Island.

Fish releases took also place along the outer south-east and
west coasts of Dugi Island, in the vicinity of Premuda Island,
and around Susak Island. A total of 2,379 tagged fish were
relased along the outer south-east coast and the west coast
of Dugi Island, whilst 972 individuals were marked around Su-
sak Island.

The tagging localities are shown on the map placed at the
end of this report. On some of these localities more than one
taggings took place.

The experiments started at the beginning of May and were
closed at the beginning of October. It is necessary to point out
that the sardine fishing 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 limited to darks of the moon only. In some cases the fi-
shing may be prolonged for few nights. The data concerning the
duration of darks of the moon during the 1949 sardine fishing
season are given in Table I. In this way, our experiments were
dependent upon the periods of fishing. The data concerning ail
the taggings are given in Table II.
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In handling the data, taggings carried 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 that yielded insignificant
or no returns at all, are not shown in the figures.

In Table III data are given on all the tag recoveries made

Table I,
Review of Darks of the Moon in the 1949
Sardine Fishing Season
D ar k
Dark I
No. Beginning in the Closing in the
evening of morning of
Y. April 16 May 6
II. May 16 June 5 '
111, June 14 July 4
1v. July 13 August 2
V. August 12 September 1
N September 10 September 30

during the 1949 sardine fishing season. The cases, where data
on recovery were missing, have not been included, but recove-
ries with at least one of the two data have been taken into
account.

TAGS

For the sardine marking in the Adriatic during the year
1949 the same type of tag was used as in the previous experi-
ments on this clupeid species. A red coloured celluloid disc mea-
suring 5 mm in diameter was attached to each tag.

In accordance with the observation made during the pre-
vious experiments, the recoveries in 1949 have shown the
appearance of some wearing off of the tissue on the part of the
cpercle where the tag was affixed.

In order to reduce this wearing off the application of a tag
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having a very small metallic part was tested, but this type had
to be rejected as complicated, requiring more time to be affixed
to the opercle. This experience led to a modification of our pre-
viously used tag, directed at obtaining a more narrow and, there-
fore, a lighter one (Fig. 1). Having maintained the thickness

~

CENTIMETERS

Fig. 1. — The new (modified) opercular tag applied at the end of the
1949 tagging experiments. No. 1. Sirewched tag. — No. 2 Curved tag
(with celluloid 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 long.
Inside of the square there was a hole for the tag point measu-
ring 1 mm in width. The weight of this tag was 0.04 gr.

Owng to technical difficulties which prevented the full-
scale application of the new tag type in the year 1949, only 105
individuals were marked by it, and, consequently, its efficacious-
nes: can be only guessed for the time being.

Th's tag was also used with the red coloured celluloid disc
and bore a serial number and the inscription like the previ-
ously applied one.

TAGGING METHODS
Neither with regard to the way of application of the tag

ror as to the tagging techniques in general any essential
changes are to be reported. ' D
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The tagging operations were performed by using the same
live box which served this purpose during the previous experi-
ments. The transfer of fish for tagging, during the experiments
in 1949, was not performed directly from the net into the live
box, buti by means of a dip-net. This way of transfering fish
proved to be by far simpler, without any unfavourable conse-
qguence for the sardine, provided that the work was most care-
fully done. The dip-net used for this purpose was the same one
that was employed for taking the fish from the live box during
the tagging operations. The lower part of the dip-net, made of
stramin, provided against fish growing dry.

But there were some other moments causing the bad condit-
ion of sardines in the live box. The observation has been made
that the fish, deriving from abundant catches did not stand
with the requirements for tagging. The weather conditions, the
currents, and the fishermen’s skill in encircling the schools also
influenced the quality of fish taken for tagging purposes. Swift
and unhindered work during the encircling the schools gave
usually a good quality of individuals as a result. A longer towing
of live box with sardines, particularly if the sea was agitated,
unfavourably influenced the quality of the fish. It seemed that
the condition of sardine was relatively bad in cases when the
catch included different kinds of fish. This fact was especially
evident when a larger number of horse mackerel (Trachurus
spec.) was present among sardines. No proper selection of fish
for tagging operations was possible unless the fish in the live
- box were in a relatively good condition.

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 circumstances a sar-
dine may be tagged and returned to the water within 4 seconds.

The 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 left the live box in one school themselves
in all cases when the individuals were in the best possible con-
dition. Otherwise it was necessary to drive them out, the fish
leaving then in several groups.
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TAGGINGS 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 BiSevo Island
(Porat Cove). A total of 1,059 marked individuals were re-
leased. None of these was recovered, in spite of a relatively
iniensive sardine fishing during this dark of the moon.

TAGGINGS CARRIED OUT DURING THE SECOND DARK

During the second dark of the 1949 fishing season the tag-
gings were carried out' in Hvar Channel, along the north-west
coast of Hvar Island (Stiniva Cove), along Pakleni Islands (Car-
njene Cove), along the north coast of Vis Island (Oklju¢na Co-
ve), along the east coast of BiSevo Island (Mezoporat Cove),
and along the west coast of that island (Porat Cove). During
this dark of the moon tagging operations were also accompli-
shed along the west coast of Korcula Island (Potplat Cove), and
Proizd Islet. The southernmost tagging was made along the
north-west coast of Mljet Island (Goli Point, near Poma Cove).
The taggings were carried out during the time interval from
May 18th to June 2nd. These experiments are designated by
numbers 3-14 in Table II.

A total 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 dark of the moon, are shown on Figure 2.

As evident from Figure 2, the tagged fish released along
the coast of the north-west section of Hvar Island were recovered
along the north coast of that island (Crkvica Cove), along the
coasts of the south and south-east sections of Bra¢ Island (Zla-
tni Point, Zirje Cove), and along the coast-line of Makarska
Littoral (Ramova). Judging from these recoveries, the sardine
movement took place in the west-east direction, that is from
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the north-west section of Hvar Island towards the mainland,
by way of Hvar Channel.

From releases made during two consecutive days along
Pakleni Islands, one tag was recovered along the north-west
coast of Hvar Island (LuciSée Cove), and the remaining ones
. were recovered along the south coast of Braé¢ Island (Zlatni
Point). These recoveries also demonstrate a sardine movement
in the west-east direction, by way of Hvar Channel.

The fish released during two consecutive days along the
north coast of Vis Island were recovered along Pakleni Islands
(Zaglav Cove), along the north-west and north coasts of Hvar
Island (Stiniva Cove, Lucisée Cove, Makarac Point), along the
south coast of Bra¢ Island (Zlatni Point), and along the Makar-

“ska Littoral (Ramova). These recoveries demonstrate the occur-
rence of a sardine movement from the north section of Vis
Island towards Hvar Channel and then towards the mainland,
reaching the Makarska Littoral.

: The taggings made along the west coast of BiSevo Island
yielded two recoveries along the north-west coast of Hvar Island
~ (Biroka, and LuciS¢e Coves) ; a time interval of 52 days elapsed
- between the two returns. The recorded sardine movement was
then in agreement with the other one that occured from the
- north section of Vis 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,
that is from the area around Vis and BiSevo Islands, towards the

~ mainland. 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 by three taggings carried out along the coast of the
" west section of Koréula Island. A total of 1,403 individuals were
~ tagged here. The same has been observed along the coast of the
north-west section of Miljet Island, where 501 tagged fish were
- released. For the time being we do not know how to explain that
fact, but do not exclude that the cause thereof should be sought
in the small-scale fishing intensity, or even in the complete lack
of exploitation of some fishing grounds. By detracting the spe-
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cimens tagged in these areas from the total number of marked
fish pertaining to this dark, we will find that the recovery per-
centage amounted to 0.51.

The recoveries of fish tagged during the second dark of the
fishing season took place from May 26th to July 23rd. Of the
32 recovered fish 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 23rd.

The sardine movement from the area of the Mid-Adriatic
islands towards the coast of the mainland took place, according
to tag recoveries, by the end of May and during the first half
of June. We cannot tell whether there was a movement in the
same direction also before that period, because no recovery was
yielded by the taggings carried out during the first dark of the
fishing season. From an analysis of the condition of gonads,
made during the examination of samples of sardines captured in
May and June, the fact has been stated that the above sardine
raovement from the Mid-Adriatic islands towards the mainland
took place after the termination 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 recorded sardine movement from the Mid-
Adriatic islands towards the mainland was performed, then, at
a considerable speed. Thiz fact becomes quite clear by analyzing
some of the recoveries.

One tagged specimen, released along the north-west coast
of Hvar Island, was recovered after four days along Makarska
Littoral (Ramova).

Of the tagged fish, released along the north coast of Vis
Island, one was recovered after five days along the north coast
of Hvar Island (Makarac Point), two of them were recaptured
after six days along the south coast of Brac¢ Island (Zlatni
Pcint), and one of them was recovered after thirteen days along
the Makarska Littoral (Ramova). One specimen, tagged along
BiSevo Island, was recovered after seven days along the north-
wesl coast of Hvar Island (Lucisce Cove).

None of the 31 recovered specimens with available data on
the locality of recapture was catched on the same spot where
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their release took place. The shortest distance between the loca-
lity of tagging and that of recapture was cca 9 nautical miles,
and the greatest one amounted to cca 42 nautical miles.

TAGGINGS CARRIED OUT DURING THE THIRD DARK

During the third dark of the 1949 fishing season sardine
taggings were accompiished in Hvar Channel, along the south-
east coast of Braé¢ Island (Konjska Cove), along the south
coast of Vis Island (Stiniva Cove), and along the west and south
coasts of BiSevo Island (Porat, Potok, and Treséavac Coves).
One tagging was made in the vicinity of mainland, not far from
Rogoznica (Konj Point). During two consecutive days sardine
tagging was carried out along the south-east section of Dugi
Island (Lucica Cove). :

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

A total of 5,912 tagged specimens were released during
this dark, yielding 38 recoveries, that is 0.64 %. The localities
of recapture are shown on Figure 3. It is evident from the figure
that the releases of tagged fish which tock place along the south
coast of Bra¢ Island, yielded recoveries along the north coast of
Hvar Island (Zukova Cove), and along the west section of Pa-
kleni Islands (Palilo Cove). These recoveries 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) and the other in the Komiza Bay (Vis
Island). : o

Three taggings carried out along BiSevo Island, in the course
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 (Plofa Bank,
Komiza Bay, and Stiniva Cove). One individual was recaptured
along Pakleni Islands (Palilo Cove), one along the north-west
coast of Hvar Island (in one of the coves : Vira, Siroka, Duga),
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and two along the south-west coast.of that island (Milna Cove).
Only one specimen was recovered along Svetac Island.

The recapture of individuals tagged along BiSevo Island
demonstrates the occurrence of a sardine movement towards Vis
Island and towards the west section of Hvar Island, this being
in agreement with the observations made during the second
dark of the 1949 fishing season. It is impossible, however, to
follow this movement beyond the west coast of Hvar Island and
Pakleni Islands, where it joins the already mentioned sardine
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 islands towards
the west section of Hvar Island as well as of another one by
way of Hvar Channel in the east-west direction. The direction
cf 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 south-east section of Solta Island
(Stradinska Cove). This recapture indicates the occurrence of a
withdrawal of the fish from the coast-line of the mainland by
Rogoznica. ‘

Two taggings, carried out during two consecutive days
along the outer south-east section of Dugi Island, yielded only
one recovery, not far from the tagging locality, although 1,705
specimens were marked in this area.

The recoveries of fish tagged during the third dark took
place from June 22nd to July 24th. Of the 38 recaptured. fish.
36 ones were catched until July Tth. From the remaining two
specimens, one was recaptured on July 18th and the other on
July 24th. The tags were recovered in time intervals of 1 to 27
days from the date of release.

By analyzing the results of these taggings, we find that some
specimens kept some time in the vicinity of the point of release.
The individuals, for example, which were marked along BiSevo
Island, were recaptured along the north-west section of Vis
Island (Plo¢a Bank), in time intervals of 1, 4, 9, 11, 12, 14, and
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24 days from the date of release. On the other hand, the quick
withdrawal of the fish 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 recaptured along
south-east coast of Solta Island two days after the release had
taken place. The minimum speed of the fish movement in this
case amounted to about 12.5 nautical miles a day.

e

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

TAGGINGS CARRIED OUT DURING THE FOURTH DARK

During the fourth dark of the 1949 fishing season fish
were marked along the coast-line of the mainland, in the Poljica
region (Kucine), along the north-west section of Hvar Island
(Jagodna Cove), along the north section of that island (Pra-
pratna Cove), along the east section of Pakleni Islands (RaZnjié
Point), along the north-west coast of Vis Island (Zakamice),
and along the west coast of that island (KomiZa Bay). Further
taggings were made along Svetac and PalagruZ Islands.

During the fourth dark sardine taggings took place from
the 15th to 30th of July. These taggings are des1gnated by num-
bers 23-31 in Table II. -

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 locality of catch was missing. The
date of recapture could not be found out in one case. A further
specimen, with both data missing, has been also recaptured.
Points of recovery are shown on Figure 4.

The majority of fish, released along the coast-line of the
mainland in the Poljica region, were recovered close to the point
of release (Sv. Martin, Javor, Dugirat). Two marked individuals
were recaptured in Kastela Bay, one at the west point of Ciovo
Island, and the other along the north-west coast of Solta Island
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(Stiniva Cove). It follows from these returns that the sardine
movements in this area were rather limited.

The taggings, carried out along the north-west coast of
Hvar Island, yielded recoveries close to the point of release
(Vina, Siroka, and Duga Coves)'). Only one marked specimen
was recaptured along the west section of Pakleni Islands (Pa-
lilo Cove). The recovery percentage from this tagging amounted
te 9.01. The high percentage of recaptures indicates the occur-
rence of a concentration of marked specimens close to the point
of release.

The tagging, carried out along the north coast of Hvar
Island, yielded recoveries along the same section of that island,
not far from the point of release (Grebisée, and Gacice Coves).

Of the marked individuals, released along the east section
of Pakleni Islands, one was recaptured in the vicinity of the tag-
ging locality (Uljeni bok Cove).

The specimens marked in KomiZa 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-
¢a Bank).

The tagging which took place along Svetac Island yielded
two recoveries, one of them in KomiZa Bay, and the other along
the north-east coast of Vis Island (Grandovac Cove). It is neces-
sary to point out that this latter recapture was made 36 days
after the release of tagged specimens.

It is a striking fact that no tag was returned from the re-
lease of the tagged fish carried out along the north-west section
of Vis Island, although 909 individuals were marked here. An
analogous fact has been observed with regard to the release
made off Palagruz Island. In this locality it was possible to mark
only 312 individuals.

The returns, obtained 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 movements were rather limited.

The recoveries of fish tagged during the fourth dark of the

1) The number of these recoveries is not given on Figure 4 owing to
the fact that the recaptured fish were forwarded together, without any
indication as to how they should be apportioned among these three coves.
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fishing season were made from July 16th to October 27 th. Of
the 148 recaptured individuals, with the date of catch established,
141 tags were recovered until August 6th. Of the remaining
seven, five tags were recovered from the 21st to the 2T7th
August, one on September 3rd, and one on October 27th.

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 least, close to the point of release, this
being proved by the fact that some of them were recaptured
after several days not far from that point. This was the case
with the specimens marked along the coast 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 date of release. In the same
way, the marked individuals, released along the coast-line of
the mainland (Kué¢ine), were recaptured in the vicinity of the
tagging locality in time intervals of 1, 3, 7, 23, 24, 28, 35, and
89 days from the date of release. During that time interval a
movement of tagged specimens occured in the direction of Ka-
Stela Bay, the west point of Ciovo Island, and of the north-west
coast of Solta Island. ‘

TAGGINGS CARRIED OUT DURING THE FIFTH DARK

During the fifth dark of the 1949 fishing season the sardine
taggings took place along the coast of the morth-west section
of Hvar Island (Jagodna Cove), along the east section of Pa-
kleni Islands (RaZnji¢ Point), and along the north-east coast cf
Vis Island (Vis and Stenjalo Coves). One tagging was also made
along the west coast of Dugi Island (Lopata Point), along the
west coast of Premuda Island, and along the south section of
Susak Island (Tijesna Cove). The taggings, carried out during
this dark, took place from 22nd to the 31st of August. These
experiments are designated by numbers 32—38 in Table II.

The releases involved 5,032 marked individuals. Of these
28 that is 0.56 %, were recaptured. For two of the recovered
tags data of catch were not available. The points of recovery
are shown on Figure 5. Y

(2714)



(5L2).

Kl KAWAL

~f

KORCULANSKI KAMWAL
S

)|

>&A

7

Ln’ § e ~ o.komriuia o

Fig. 5. — Movements of sardine shown by recoveries from the taggings carried out in the fifth dark
of the moon in the 1949 fishing season.

61



The specimens, released along the coast of the north-west
section of Hvar Island, were recaptured on the adjacent fishing
grounds (Lozna, Vira, Siroka, and Duga Coves). Such cases
numbered 21. Only one fish, released here, was recaptured along
the north section of Hvar Island (Mina Cove). No data of catch
was available 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 along the east section of Pakleni Islands.

Two taggings, carried 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 Island (Spilice
and Jagodna Coves). These returns indicate the 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 was 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. (This recapture was made
west of Silba Island.

None of the 972 fish tagged along the south section of Su-
sak Island was recaptured.

By detracting the taggings, carried out along the coasts of
Dugi, Premuda, and Susak Islands, we arrive at 0.97 % of re-
covered tags.

The results of the taggings, accomplished during the fifth
dark of the 1949 fishing season, indicate the occurrence of a con-
centration of tagged specimens in the area of release, along the
north-west coast of Hvar Island. Of the 23 recaptured fish, tag-
ged here, 21 were catched on the point of release or in its close
vicinity. A movement of sardine from Vis Island towards the
north-west section of Hvar Tsland has been noticed. The
recorded sardine movements were inextensive.

The recoveries of fish tagged during the fifth dark were
made from August 27th to September 29th. The recapture of
24 marked individuals, with the date of catch available, occur-
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ed in 22 cases until September 3rd, and in the remaining four
from the 14th to the zyth of September. The recoveries took
place in time intervals of 1 to ZY days from the date of release.
Some of the tagged specimens were recaptured a certain time
after release in the vicinity of the tagging locality. The speci-
mens released, for example, along the coast of the north-west
section of Hvar Island, were recaptured on adjoining fishing
grounds in time intervals of 1, 2, 3, 14, and 29 days from the
date of release. One of the marked individuals was recaptured
during that period along the north coast of Hvar Island (Mina
Cove), this indicating the occurrence of a sardine movement
inside of Hvar Channel.

TAGGINGS CARRIED OUT DURING THE SIXTH
DARK

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

The sardine taggings, accomplished during this dark, invol-
ved 1,782 individuals. The recovery included 21 tags, that is
118 %.

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 of release or on the adjacent fishing grounds (Jagodna,
and Vira Coves, probably also Stiniva, and Siroka Coves). The
releases made along the coast of the north section of Vis Island
gave 8 recoveries, all of them on the adjoining fishing grounds
(Okljuéna, and Stenjalo Coves). None of the tags was récovered
from the release carried out along the south coast of Brac
Island. Here, however, only 139 individuals were marked.

During the sixth dark, then, no movements of tagged fish
were recorded. It should be 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 date of release.

It is necessary to point out that during the next supple-
mentary dark there was 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.

DISCUSSION OF RESULTS

The results of tagging experiments on the sardine made in
1949 along a section of the east 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 small extent. The movements were recor-
ded only in one section of the Mid-Dalmatian region.

The releases made from the coasts of Susak, Premuda, Du-
gi, Korcéula and Mljet Islands, totalling 5,851 marked individuals,
yielded only two tag recoveries, not far from the point of release.

The most proncunced sardine movement occured towards
the end of May and during the first half of June. As no tag
recovery was made prior to the end of May, no data are avail-
able concerning the sardine movements that might have occur-
ed before that time. The sardine movements were directed from
the area of the Mid-Adriatic islands, that is from the region of
Vis and BisSevo Islands, towards the coast of the mainland along
Makarska 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 from
the area of the Mid-Adriatic islands took place on the termi-
nation of the spawning period.

Another sardine movement from the region of BiSevo 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 22nd to July Tth. It
remains still to be proved whether this movement may be taken
ag a continuation of that one recorded towards the end of May
and at the beginning of June.
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During 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 first half of June.

One recovery, made at the end of June, significantly indi-
cates the occurrence of a sardine withdrawal, at a considerable
speed, from the mainland along the Rogoznica region towards
the south-east section of Solta Island.

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

The tagging made towards the very end of July 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 towards Kastela Bay,
in the direction of the north-west section of Solta Island, and
towards the west point of Ciovo Island.

By the end of August a sardine movement was recorded
from the north-east section of Vis Island towards the north-
west section of Hvar Island.

During the month of September the occurrence of a concen-
tration of marked specimens was recorded along the coast of
the north-west section of Hvar Island, where the release took
place. At the same time one recovery indicates the occurrence of
a movement in the west-east direction inside of Hvar Channel.

There was, unfortunately, no cpportunity to follow further
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 the sixth dark, at the
close of the fishing season.

We should like to mention, for the purpose of conpzarison,
that some minor movements have been noticed during our first
tagging experiments, carried out in the 1948 sardine fishing
season, designed to examine the possibility of marking this clu-
peid specis. The occurrence of a sardine movement directed to-
wards Kastela Bay, that is approaching the mainland, has been
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stated from the releases of tagged fish carried out in Split Chan-
nel, along the west section of Bra¢ Island, during the iirst half
of July. Certain movements have been noticed to occur also
inside of Hvar Channel, one of them in the first 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 placz 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 date 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 dark. It
amounted from 0.40 to 2.42 %. From a total of 28,542 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 experiments on the sar-
dine.
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MARKIRANJE SRDELE (CLUPEA PILCHARDUS WALB.)
U JADRANU U 1949. G.

Radosna MuZinié¢
(Institut za oceanografiju i ribarstvo, Split)

Kratak sadrzaj

U 1949. g. pristupilo se ekstenzivnijoj primjeni metode mar-
kiranja na ispitivanje kretanja srdele (Clupea pilchardus Walb.).
Kod toga se upotrebila markica, jednaka onoj, koja. je bila upo-
trebljena u prvim eksperimentima markiranja ovog klupeida u
Jadranu. Metalne markice kombinirale su se sa crvenim celu-
loidnim krugovima.

TroSenje tkiva &krZznog zaklopca ribe, na mjestu pricvr-
S¢ivania markice, manifestiralo se sli¢no, kao 5to je to bio slu-
¢aj i kod nasih prvih eksperimenata markiranja srdele. U cilju
reduciranja ovog troSenja izradena je nova, uza markica. Me-
dutim, ona je, iz tehnic¢kih razloga, mogla biti upotrebljena samo
na vrlo malom broju primjeraka.

Eksperimenti markiranja srdele u 1949. g. bili su izvrSeni
duz isto¢ne obale Jadrana, od otoka Suska do otoka Mljeta. Vrlo
je intenzivno bila markirana srdela u jednom dijelu srednjedal-
matinskog podruéja, i to u Hvarskom kanalu i na podruéju oto-
ka Visa i BiSeva.

Markiranja su bila izvr§ena u toku sezone lova srdele, od
6. svibnja do 1. listopada. U tom vremenskom razmaku izvrseno
je 41 markiranje srdele, na ukupnom broju od 28.542 primjer-
ka. Od toga je bila pronadena 271 riba, t. j. 0,95 %.

Najveéi broj oznacenih primjeraka bio je ulovljen meda-
leko mjesta markiranja, i to u toku prvog mjeseca iza datuma
markiranja.

ZapaZena kretanja srdele bila su malene amplitude, a mo-
gla su biti ustanovljena samo u srednjedalmatinskom podruéju.
Najznatnije kretanje srdele primijeéeno je koncem svibnja i u
prvoj polovini lipnja, a izvr&ilo se s podruéja otoka Visa i Bi-
Seva 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 izvrsilo poslije svrSetka mrijestenja.

Koncem lipnja i u pofetku srpnja zapazeno je kretanje sr-
dele s podrucja otoka BiSeva i Visa prema zapadnom dijelu oto-
ka Hvara, gdje se ono sukobilo sa kretanjem kroz Hvarski ka-
nal od istoka prema zapadu. Koncem lipnja zapaZeno je i brzo
kretanje srdele od podrucja Rogoznice prema jugoistotnom di-
jelu otoka Solte.

U drugoj polovini srpnja konstatirano je kretanje ribe od
otoka Sveca prema otoku Visu, i koncentracija markiranih in-
dividua na mjestu markiranja, na sjeverozapadnom dijelu otoka
Hvara.

Markiranie, koje je bilo izvrSeno na podrucju Poljica kra-
jem srpnja, ukazalo je takoder na koncentraciju oznacenih pri-
mjeraka srdele na mjestu markiranja. Medutim, bilo je primi-
jeéeno kretanje ribe s ovog lokaliteta prema Kastelanskom za-
ljevu, sjeverozapadnom dijelu otoka Solte i zapadnom rtu otoka
Ciova.

Krajem kolovoza bilo je zapaZeno kretanije srdele sa sieve-
roistoére strane otoka Visa prema sjeverozapadnom dijelu
otoka Hvara.

Izviesna koncentraciia markiranih primjeraka na mjestu
markirania, na sieverozapadnom dijelu otoka Hvara, bila je pri-
mijeéena. i u toku ruina.

Markiranja. koia su bila izvr§ena na otoku Susku, Premudi,
Dueom otoku, Koréuli i Mlietu, dala su samo dva nalaza ozna-
¢enih riba, i to nedaleko mjesta markiranja.
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MEYEHHME CAPMHKW (CLUPEA PILCHARDUS W alb.)
B AIPUMATHHYECKOM MOPE B 1949 I

PapocHa MyxuHny
(Mucruryr oxkeaHorpadmi u peiGononctea, Cnaur)

Kparkoe comxepxaHHe

B 1949 roay Hauanocp 6oJlee IWIHPOKOEe NMPHUMEHEHHEe MeTO/LbL Me-
YeHHs, C LeJbi0 HCCJelOBaHHS NepelBHxKeHUH capaunku (Clupea pil-
chardus W alb). [Ipu aToMm Obl1a ynorpebieHa Takast e MeTKa, Kakas
yroTpebisyiach MPHU TEePBLIX ONbITaX MEUeHHUs] 3TOr0 BHAA CeJlbIEeBBIX
B AapuarHke. Meraa/indeckde METKH OblIM CHAOMkeHbl KPaCHBIMHU L1y -
JIOHJOBBIMH KPYXKOUKaMH.

PaspyuieHde TKaHW XKaOepHOM KPBIILIKK pPbIObl HA MeCTe TpPHKpe-
[UIEHHSI METKM OKa3a/loCh TaKuM ke, KaKk MPH HAalUHX [epBbIX ONbITaX

MeueHH capiAuHKH. C LeJbl0 yMeHbIIEHHSI 3TOro paspylleHusi Obiaa
pprpaboTaHa HoBas, OoJee y3Kast MeTKa. Mex Ay TeM, 10 MPHUMHAM Tex-
HHUYECKOro XapaKTepa, OHa MorJa ObiTb ynoTpeb/ieHa TOJbKO K OYeHb
MaJjloMy KOJHYeCTBY 3K3eMILISPOB.

OnbiTbt MeuyeHHsi capAuHKM B 1949 r. ObliM IpOM3BeAEHbl BJLOJb
BOCTOYHOr0 Gepera Aznpuatuku, ot octpoBa Cycka mo octpoBa Miera.
Oco6eHHO MHTEHCHBHO Cap/iMHKa Oblia MeYeHa B OJHOH yacTd CpejHe-
HaniMaTMHCKOM 06JacTH, a UMeHHO B XBapCKOM KaHale M B paloHe
ocTpoBOB Buca u Buuesa.

MeueHHe OblIO MPOU3BEAEHO B TeUeHHe Ce30Ha JOBJH CapAHHKH,
or 6 Maa xo 1 okTabps. 3a 3TOT NPOMEKYTOK BPEMEHH NMPOH3BeleHO 41
MeueHHe CapAHHOK ¥ TOMeYeHO OOUHUM yHcaoM 28.542 sx3emnisps. s
HUX Oblia HavigeHa 271 pwiba, 1. e. 0,95%.

Camoe 60JbILIOE YKHCIO NMOMEYEHBbIX SK3eMNISPOB ObIO BHWIOBJAEHO
HeJATeKO OT MeCTa MeueHHs!, B TedeHHe NEePBOro Mecsila nocjae MeYeHHs.

3aMeueHHble MepeJBHKEHUSI CapAWHKH ObLTH HeOOJbIIOH aMIvu-
Ty Abl, U OOHAPYXHTb X YIal0Ch TOJLKO B CpeJHelanrMaTHHCKOH 06Ja-
cru, CaMoe 3HAYMTENBLHOE TepeBHXKEHHe CapIAHHKH Haba01an0ch B
KOHLle Masi ¥ B NepBOH NOMOBHHEe IOHSA, U NPOUCXOAWIO OT paiioHa
octpoBoB Buca u Bumesa B HanpaBaenun Makapckoro [lpumopss. [lpu-
OMHKeHHe CapAHHKH K nobepexbio Noc/le0Balo yeped XBapCKHM KaHa.
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BBIIO yCTaHOBJIEHO, YTO 3TO ABHiKeHHe COBEpLIANO0h NMOC/IE OKOHUaHHS
HepecrTa.

B KoHue MIOHS ¥ B HayaJe HIOJs, ObWIO 3aMeyeHO NepeNBHXKEHHe
capAuHKH #3 06aacTi ocTpoBOB. BuieBa.  Buca k 3ananHo#t wacTH
ocTtpoBa XBapa, I'Zie OHO CTOJIKHYJOCH C MepejBHXKeHHEM CapIUHKH ye-
pe3 XBapckui KaHas € BOCTOKa Ha 3anajJ. B KoHLE HIOHS 3aMeyeHOo
TaKxe OBICTPOE MepeJABHKEHHEe CapAUHKH U3 06/acTd POTO3HHUIEL K 10TO-
BOCTOUHOH yacTu ocTpoBa UIoabThL.

Bo BTOpO# 0M0OBHHE UI0J/IS GBLIO YCTAHOBJAEHO NepeiBHKeHHE PhIOH!
ot ocTpoBa CBela K OCTpOBYy BHCy M KOHIIEHTpalHs MeuyeHbIX ocobeit
Ha MeCTe MeueHHs Y ceBepo\sananj{xoﬁ yacTu OCTpoBa XBapa.

Meuenue mpousBesieHHOe B paitoHe [TOMHULI B KOHIE IOV TaKie
MOKa3a/0 KOHIEHTPALHIO MEUeHbIX 3K3eMIISIPOB CAapAMHKM Ha Mecre
MeueHHst. Mexay TeM ObWIO 3aMeueHO MepelBH2KeHHe PLIObl M3 3TOTO
patioHa k KawTejaHckoMmy 3a/HMBY, K CeBepO3amnaJHOH 4aCTH OCTPOBa
HlonpTer ¥ K 3amafHOMY MbICY OcTpoBa YHoBa.

B konue aBrycra Haba0AaM0Ch MepeBHKeHHe CapUHHKH OT CeBe-
POBOCTOYHOU CTOPOHBI OCTPOBa Buca k ceBeposanaHO# CTOPOHE OCTPO-
Ba XBapa.

HekoTopasi KOHUeHTpauuss MeueHBIX 3K3eMILIIPOB Ha MecTe Me-
YeHHS OKOJIO CeBepOo3amajHOU 4YacTH OCTpoBa XBapa Hab/moganach H
B CeHTs0Ope.

B pesyJbrare MeueHHs: npou3BeleHHOro Ha ocrpoBax Cycky, [lpe-
MyaH, Ha [yrom ocrtpoBe, Ha ocnpoBax Kopuyse u MietTy Oblio Ha#-
JleHO BCero- JBe PblObl, 00e Helavieko OT MeCTa MeYeHHs.
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Table IL

Summary of the Tagging Data with Regard
to the Number of Recoveries

g Locality of Tagging Date of Tagging S| 2
1| Porat Cove, Bisevo Island 6. V. 1949. | 935 | —
2| Porat Cove, Bisevo Island 7. V. 1949. | 124 —
3| Carnjene Cove, Pakleni Islands 18. V. 1949. | 661 8
4| Carnjene Cove, Pakleni Islands 19. V. 1949. | 1155 3
5| Porat Cove, BiSevo Island 20. V. 1949. 436 | —
6 | Mezoporat Cove, Bisevo Island 21. V. 1949. | 3156 | —
7| Okljuéna Cove, Vis Island 23. V. 1949. | 757 | 10
8 Oklju¢éna Cove, Vis Island 24. V. 1949. 914 3
9| Porat Cove, Bisevo Island 25, V. 1949, | 647 | 2
10 Potplat Cove, Koréula Island 26. V. 1949, 766 | —
11| Proizd Islet, near Koréula Island 28. V. 1949, 181 | —
12 [ Goli Point, Mljet Island 30. V. 1949. 501 | =
13 | Proizd Islet, near Koréula Island 1. VI 1949, 456 | —
14 Stiniva Cove, Hvar Island 2. VLI 1949. | 1775 | 13
15| Konjska Cove, Braé¢ Island 21. VI 1949, 623 2

16 | Stiniva Cove, Vis Island 22. VI. 1949. 621
17 | Potok Cove, BiSevo Island 24. VI 1949, 907 | 11
18 | Porat Cove, Bisevo Island 25. VI. 1949. 310 5
19 | Treséavac Cove, BiSevo Island 27. VI 1949. 11292 | 15
20 | Konj Point, near Rogoznica 28, VI.  1949. | 4h4 1
21| Lucica Cove, Dugi Island 29. VI 1949. 955 1
22 | Ludica Cove, Dugi Island 30. VI 1949. 750 —
23 | Jagodna Cove, Hvar Island 15. VII. 1949. | 1176 | 106
24 | Zakamice, Vis Island 16. VII. 1949. | 909 | —
25| Palagruz Island 18, VII. 1949. 312 |
26 | Svetac Island 19. VII. 1949. 332 2
27| Komiza Bay, Vis Island 22. VII. 1949. | 533 | —
28 | Komiza Bay, Vis Island 23. VII. 1949. (1008 | 10
29 | RaZnji¢ Point, Pakleni Islands 24, VII. 1949. | 727 1
30| Prapratna Cove, Hvar Island 25. VII. 1949. 380 2
31 Kuéine near Stobreé, Poljica 30. VII. 1949. 766 | 29
32 | Raznji¢ Point, Pakleni Islands 22. VIII. 1949. 540 | —
33| Vis Cove, Vis Island 24, VIII. 1949. 793 1
34 | Stenjalo Cove, Vis Island 25. VIII. 1949. 538 3
35| Premuda Tsland 27. VIII. 1949. | 596 | 1
36| Susak Island 28. VIII. 1949. 972 | —
37 Lopata Point, Dugi Island 29, VIII. 1949. 6741 —
38 | Jagodna Cove, Hvar Island 31. VIII. 1949. | 919 23
39 | Siroka Cove, Hvar Island 28. IX. 1949. | 620| 13
40 | Slatina Cove, Vis Island 30. IX. 1949. | 1023 8
41| Zlatni Point, Brag Island 1. X 1949, | 139| —
Total . . . |28542( 271




Table IIl. —
Detailed list of Recoveries

S8 ’;-:

-gd ...'ég Locality of Recovery Date of Recovery ‘::-—5
% |28 3
311 26. V. 1949. | 8

3] 1 Zlatni Point, Bra¢ Island 31. V. 1949. | 13

311 Lugisée Cove, Hvar Island 1. VI 1949, | 14

41 3| Zlatni Point, Braé Island 31. V.  1949. |12

1 Zaglay Cove, Pakleni Islands 26. V. 1049. | 3

71 Makarac Point, Hvar Island 28. V. 1949. | B

7| 1| ' Stiniva Cove, Hvar Island 29. V. 1949. 6

7] 2| ©Lugisée Cove, Hvar Island 20. V. 1949, [ 6

71 Zlatni Point, Braé Island 30. V. 1949. | 7

! Zlatni Point, Bra& Island 31 V. 1949. | 8

7| 1| Ramova, Makarska Littoral 5. VI. 1949, | 13

81 2 Zlatni Point, Braé Island 30. V. 1949. | ©

8| 1| Zlatni Point, Bra& Island 3. V. 1949, | 7

9| 1| Lugisée Cove, Hvar Island 1. VI 1949. | 7

91 1 Siroka Cove, Hvar Island 23. VII. 1849. | 59

14| 71  Zlatni Point, Bra¢ Island ‘| 5 VI 1949. | 3
4| 41 Zirje Cove, Braé Island 6. VI. 1949, | 4
141 1 Ramova, Makarska Littoral 6. VI. 1949, | 4
141 1} Crkvica Cove, Hvar Island . 15. VI.  1949. | 13 |
1 Zukova Cove, Hvar Island 22. VI.  1949. | 1
151 1 Palilo Cove, Pakleni Islands 7. VII. 1949. | 16
16| 1 Stiniva Cove, Vis Island 23. VI. 1949, 1
16| 1 Komiza Bay, Vis Island 28. VI. 1949. | 6
16 1 Milna Cove, Hvar Island 6. VII. 1949. | 14
17 ] 1 Potok Cove, Bigevo Island | 27. v 1949. | 3
71 Plo¢a Bank, Vis Island 28 VI. 1949. | 4
1773 Stiniva Cove, Vis Island 28. VI  1949. | 4
IV Svetac Island 30. VI. 1949. | 6
17 3 Ploda Bank, Vis Island 6. VIL. 1949. | 12
17 1 Palilo Cove, Pakleni Islands 7. VII. 1949. | 13
171 1 Plo¢a Bank, Vis Island 18, VII. 1949. | 24
181 1 Komiza Bay, Vis Island 28. VI.  1949. 3
181 2 Stiniva Cove, Vis Island 28. VI. 1949. | 3
181 1 Komiza Bay, Vis Island 30. VI.  1949. | 5
18] 1 Ploda Bank, Vis Island 6. VII. 1949, | 11
191 2 Potok Cove, Bigevo Island 28, VI. 1949. | 1
19 ] 2 Porat Cove, BiSevo Island 28. VI.  1949. | 1
1911 Komi?a Bay, Vis Island 28. VI.  1949. | 1
191 1 Ploda Bank, Vis Island 28. VI.  1949. 1
191 1 Mezoporat Cove, Bisevo Island 29. VI.  1949. 2
1911 Komiza Bay, Vis Island 30. VI. 1949. | 3
19| 1| potok Cove, Bisevo Island 1. VII. 1949. | 4
191 3|  Pplota Bank, Vis Island 6. VIL. 1949. | 9
191 2| Milna Cove, Hvar Island 6. VII. 1949. | 9
19% 1 Vira, Siroka, and Duga Coves, 24. VII. 1949. | 27

Hvar Island
20| 1 Stradinska Cove, Solta Island 30. VI,  1949. | 2
2l 1 Luéica Cove, Dugi Island 30. VI.  1949. | 1
231 1 16. VII. 1949. | 1
231 1 Duga Cove, Hvar Island 17. VII. 1949 2
23| 1 Palilo Cove, Pakleni Islands 17, VII. 1949. | 2
23 1 Vira Cove, Hvar Island 19, VII. 1949. | 4
23 1 20 Sircka Cove, Hvar Island 23. VII.  1949. 8
28% 72 | vira, Siroka, and Duga Coves, 24. VII. 1940. | 9
. Hvar Island

23 I.6 | Siroka Cove, Hvar Island |1 28. VII. 1949. 1131



== > DUIURE LUVE, Ilval idiauu a0 VoA, Lumus Ve
23| 4| Duga Cove, Hvar Island 30. VII. 1949. | 15
26| 1|  Komiza Bay, Vis Island 22. VIL.  1949. | 3
26| 1| Grandovac Cove, Vis Island 24, VIIL. 1949. | 36
28| 8| Komiza Bay, Vis Island 25. VII. 1949. | 2
28| 1| plo¢a Bank, Vis Island 29. VIL  1949. | ¢
290 1| Uljeni bok Cove, Pakleni Islands | 25. VIL. 1949, | 1
30 d. Grebisée Cove, Hvar Island 28. VII. 1949. 3
30| 11 Gagice Cove, Hvar Island 29. VII. 1949. | 4
311 1 Stobreé, Poljica = &= | -
31| 3 Stobreé, Poljica 31 VII. 1949. | 1
31| 2| Kastela Bay 1. VIIL 1949. | 2
3111 1. VIIL 1949. | 2
31 1 Stobreé, Poljica 2. VIII. 1949. 3
31| 1 Stobreé, Poljica 27. VIII. 1949. | 28
31 1 Stobreé, Poljica 3. IX. 1949. | 35
311 4| Sv. Martin, Poljica 31 VII. 1949. | 1
3111 Sv. Martin, Poljica 22, VIII. 1949. | 23
31 5 Javor Cove, Poljica 2. VIII. 1949. 3
31 1 Javor Cove, Poljica 27. X. 1949. | 89
31| 3 Dugirat Point, Poljica 2. VIII. 1949. 3
31 2 Dugirat Point, Poljica 6. VIII. 1949. 7
31 1 Dugirat Point, Poljica 23. VIII. 1949. | 24
31| 1 Stiniva Cove, Solta Island 3. VIII. 1949. 4
31| 1 West point of Ciovo Island 21. VIII. 1949. | 22
33 1 Srebrena Cove, Vis Island 27. VIII. 1949. 3
34| 1 Spilice Cove, Hvar Island 30. VIII. 1949. 5
34 1 Jagodna Cove, Hvar Island 1 IX 1949. 7
35 1 Silba Island 1. IX. 1949, b
381 1 Jagodna Cove, Hvar Island 1. IX. 1949 1
38| 3 Duga Cove, Hvar Island 1. IX.  1949. 1
38 | 11 | vVira Cove, Hvar Island 2. IX. 1949. | 2
381 1 Siroka ‘Cove, Hvar Island 2. IX. 1949. | 2
381 1 Jagodna Cove, Hvar Island 3. IX.  1949. | 3
33| 1 Lozna Cove, Hvar Island 3. IX.  1949. 3
38| 1 Jagodna Cove, Hvar Island 14. IX 1949. | 14
38| 1 Mina Cove, Hvar Island 23. IX.  1949. 3
38| 2 Vira Cove, Hvar Island .29, IX. 1949. | 29
391 5 Vira Cove, Hvar Island 29. IX 1949. 1
391 2 Jagodna Cove, Hvar Island 29. IX.  1949. 1
39% 6 Siroka, Vira, and Stiniva Coves, 30. IX. 1949. 2
Hvar Island

40| 7 Okljuéna Cove, Vis Island 1. X 1949. | 2
40| 1 Stenjalo Cove, Vis Island 1. X, 1949.

*) Three localities of recapture — mutually adjoining coves — have
been given for recoveries marked with the asterisk, as it was impossible
to determine on which of them the recoveries were made or how they
should be apportioned among them.
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