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INTRODUCTION 

The immediate purpose of these t,agging experiments on the 
sardine (Clupea pilchardus Walb.) in the Adriatic Sea, carried 
out duri,ng the sardine fishing seasom: of 1948, was tol examine 
,t·he possibihty of tagging tha:t clupeid species. By reason of its 
d_elicateness, the Eu:copean sardine wais for a long time regarded 
as not being suita:ble for that kind of inv,estigation. However, it 
seemed to uis possible to tag the sardine on the ba1sis of an ori
entrubion ,experiment. This was made on a very small number of 
fish, in a wooden h exagonal live lbox, with two longer sides, in 
which was buri.lt up a central chamber to be used for the tagging 
wor•k itself and in which a small mesh brass cloth, dispoE:Jd 
at the bottom, allowed am,ple circmlatio1n of water. Unfo:..'buna
tely, by reason of technical difficulties, we could nat carry 
oli!t on a bigger sca:le this preliminary tagging and we had 

• to l±berate the tagged fish. The results obtained through 
these experimenits indicate the feasibility of t·agging s ::: r
dine by the method described in this paper. ;Such fea,~ibility 
having been proved, it wiU render pos:sible the tracing of mi
grations aind, eventually, the estimates of fishing intensity of 
that economically most important Adriatic fish sp2cies, this 
being the ultimate obj'ect of our tagging experiments on the sar
dine. Furthermore, the acquisi,tion of knowledge of sardine mo
vements will establish definitively whether the sardines caught 
along the Eastern coa.st of the Adriatic constitute a homoge
neous populaition or whether there occurs an intermingling of 
distinct populations. 



The taggings were carried olllb during the spring ,a:nd sum
mer c.f 1948 (between the mi:ddle of .April and the first days of 
September) ina part of Central Dalmaba. 

Thanks are due to Dr. T o n 1k o š o 1 j· a n, ;Director of the 
. Institute, who accepted, without any hesit1ation, my suggestion to 
attempt the tagging of sardine, who ga,ve me full support du
ring the carrying out of these ex,periments and, furthermore, 
offered me much useful advice on the preiparation of 1bhem, par-1 
tioularly as regards the kind and dimensions of the tag and the 
form of pliiers used in the tagging, and who later folilowed with 
the greatest interest the whrne cou,rse oi the wor,k. i arn grate
ful te, Prof. F ran jo Ma r g e t i ć, Chief in charge of Hydro
meteorologic,al Service of Zagreb, who supervised in the 
wor•kshoip of the same institution the manufacture of the 
pliers and the first tags. I am indebted ali.so to Dr. A r i
s t i d e V at o v a of Talassographic Commitee of Venice 
for keeping the Ita.lian public informed of our experiments 
by means of the daily press, so that the Italian fisher
men as well as the consumers of fresh sardines could cooperate 
in the recovery of ibagged specimens. The investigations have 
been assisted by the extensive co-operation of our f.ishermen, 
cannery workers and consumers of fresh sard:ines. Several peo
ple employed at this Institute ha:ve atded the carrying out of 
tagging experiments, in every way pnssibJe. 

J)ESCRiIPTION OF THE TAGS USED IN 1'AGGING 
EXPERIMENTS 

The tag adopted for sardine marking on the Adrriatic coast 
was of the opercular type, resembling that employed by R o u n
:o e f e 11 and D a h 1 g r e n in the experimental tagging of Pacific 
herring ( 1933) 1 ) . This type of tag has been widely used in the 
tiagging of cod, salmon and halrbut. Such a tag is a small metal 
flalb strip pointed at one end and having a slot at the other, 
thmugh which the point goes dluring the attachment of the tag 

1) Rounsefell, George A., and Edwin H . Dahlgren. 1933. Tagging 
experiments on the Pacific h.erring. Journ. du Cons. Perm. Intern. Ex_ 
plor. Mer., Vol. VIII, No. 3. C:openhague. 
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to the opercle of the fish. Our hgs were 12.5 mm. long (str.et
ched, withou1t1 point), 2 mm. wide, 0.25 mm. thick and weighed 
0.07 gr. /Tihe Iength of the tag po~nt was 3.5 mm. The tags. were 
made of :silver, srnce it offers the advantage of being resistant 
to corrosion. Each clinched tag, i. e. when definitively fixed to 
the opercle of the fish, bore on the upper side the inscripbon 
»SPLIT« and, on the lower one, the serfal number. The Figure 1 
shows the stretched, bent and clinched tag. 

Jo SPLIT illI;:::>-, 

1 
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2 3 4 

o 2 4 

L__ 

CENTIMEHR5 

Fig. 1. - - T ags nsed in the ta.gging wo1·k. No. 1. - ,Stretchecl 
tag, No. 2- Curned tag. 3. - Clinched t rw. No . ;, - Tau 

cornbined with celliiloid elise. 

As in practice it was ptoved that the strap ta,gs employed 
were nat sufficiently conspicuous, we 1t·ried to remedy thaJ:i de
fect iby applying discs of coloured celluloid in connection with 
them. Each curved strap tag was( supplied, with ::a:uch a disc on 
its upper part (Fig. 1 ). The use of metal strap tag:: combined 
with :showy coloure:i discs has proved very efficacious. At the 
beginning, the celluloid discs had a di1::J.meter of 5 or 7 mm. and 
later we ret·ained the 5 mm. diameter discs. In the course of 
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these ex,periments celluloid discs of different colours were used. 
It is comprehensible that in the reco~ery of tagged s.pecimens, 
the colour of celluloid has played a very important part . . The 
greatest niumber of recovere:d specimens bore red celluloid disc:i. 

METHOD OF ATTACHING THE TAGS 

, The tags were affixed to the right opercle of the fish. While 
the itag W3..S being attached, the point of the lower part ofi the 
curved tag perfarated the opercie of the fish, went through the 
slot of the upper part and bent itself over it. The pliers used in 
attaching 1the tags to the opercle of the fish are shown in Fi~ 
gure 12. 

Fig. 2 - Plie1'S 'USecl 'in attaching the tag to the fish. 

;lt is not known what the influence of the opercular tag on 
the fish is( since its opercula are in constant movement on ac
cou:nt of res<Firation and feeding. In spite of 1th3.t, the opercular 
type of tag has been used succes,sfully far tagging many fish 
species and it has proved also very efficacious in the experimen-
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tal tagging of Pacific herring (1933') 1 ), made by R o UJ n s e fe 11 
and Dah Igre n in order to determine the relative efficacy of 
various methods of marking. The opercular type of .tag involve:3 
the danger of loss of t'11e tag through wearing off of tisf1ue 
round it. 
Th~s fact must be taken into consideration, pavticularly when 
the recovery is expected during several years, which is not the 
case in 1the oibject of our investig.a:tion. In our tagging experi
ments on the sardine, there were many cases of wearing away of 
t:issud under and round the tag, es,pecially i111 specimens recove
red after a long period of liberty. Figure 3, :shows a tagged 'sar-

Fig. 3. - The u,ppe1· of these sardines was rncavtiii-ecl 129 
days afte i· tagging wncl the lower one 31. Nate t he grecit 

eulai·gem ent of the ovei·culm· wownd. in the fii ·st case. 

dine recaptured 129 days after it had been released. As can be 
seen, the wearing off of the tissu,e has manifested itself here 'bo 
such an extent that the tag would soon have fallen off. We must 

l ) Rounsefell, George A. , and Edwin I-I. Dahlgrcn. 1933 Tagging 
experiments on the Pacific herring. J ourn . du Cons·, Perm. Intern. Ex_ 
p lor . Mcr.; Vol, VIII, No. 3. Copcnhague. 
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mention that this sardine was rumong 1bhe first tagged ones. In 
Figur,e 3 is shown also ,a ta.gged sardine found 31 days after it 
had been set free. These specimens were photographed after 
having been kept a long time in a :4.% solution of formalin. We 
do not show a greater number of recovered sardiines because 
many of them were remi1bted to uis in unsatisfactory condition, 
or badly preserved; besides, cases of damaged opercles were 
not scarce~ since the recovered fish went through the hands of 
many inquisitive fishermen and cM1nery workers. 

In order to reduce to a mirnimum the possibility of tag los-s 
due to the wearirng off of the tiissue of gill-cover, iib is aibsolu
tely necessary to attach the tag to the preoperculum as shown 
in Figure 4. Besddes, the clearance between the two pa:nbs of the 

Fig. 4. - A frnshly nwrked sardine ( 133 mm. totallength ) 

chnched tag must not be bigger than required to clasp the oper
cle and! the celluloid disc, so that the tag does not swingi in its 
place of attachment, since such swinging would enlarge the hole 
through which the tag point goes. The possibility of motion of 
the tiag at its place of attachment i1s reduced by the celluloid 
disc as, on account of the friction, this produces a resistance to 
fiuch motion. In that manner, the celluloid disc protects, to a 
certai:n extent, the opercle against damage caused by the tag 
point acting in a single point of opercle perforation. Apart from 
that, the use of the celluloid disc eniables us to le·~sen the dimen
sions of the metallic part of the combined strap tag. Since this 
pa,rt completely loses its role of attraction - such role being 
transferred to the coloured celluloid disc - it remains therefore 
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bearer of the distinguishing mark and Eerial number only and,. 
cc.nsequent·ly, can be reduced to the smallest po3s1ble dimen
sions. In this way, we diminish th~ weight of the tag ,a•lso and 
at the srume time the possibility of enlarg~ug the hole on the 
operde. Moreover, if the celluloid disc itself could carry the 
inscription and numher, ib would result in the possibility of a 
further reduction in the metallic part of the tag. At all events 
it appears necesisary t10 employ tags of two sizes: the larger 
ones could be used for sardines over 150 mm. total length, and 
the smaller ones for rt1hose below' that limit. 

The question arises as to whether 1the, celluloid disc causes 
a certa.in resista:nce in the sw,imming of the fish. The possihi..1 
lity of produciing such resistance is rediuced to a minimum if 
the disc snugly fits the opercle of the fish. While observing, in 
the live box, the il:1agged ,sardines on which this snug fitting had 
not always taken place:, we could not nate that the celluloid disc 
handicapped the fish in their movements. We can mention here 
that a sardine of 130 mm. total length was recaptured 36-40 
hoors after having ,been tagged by means of a str,ap tag com
bined with the celluloid disc, 7 mm. in diameter, 10.7 nauticail m ;
les far from the releasing-place. Although the sardine, m01ving 
ina straight line, might have travelled that distance in a much 
•shorter time, it. is however a proof, .ina rough way, that the fish 
tagged with strap tag bearing such a big celluJoid disc, parti~ 
cula:rly in relat,ion to i:bs total length:, has accomplished a mo
vement of a relative grea.t amplitude within a short time/ in
terval. 

These large celluloid diiscs, especiaHy in smaller specimens, 
were later avoided so that, as mentioned previously, we retained 
only the smaller ones, i. e. 5 mm. in di•rumeiber. 

LIVE BOX 

During tagging operations the fish were held in a rectan
gular live box made of 1a, small mesh coton web, 4 m. long, 1 m. 
wide and 1.05 m. deep. lts frame was made ,p,artly of wood .and 
partly of metal. Such a live ib,ox really consisted of two1 equ,al 
parti,, one of which had a door at the j,oint while :tihe other was 
open on that side. In that way, duriing tagging operations, two 
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compartments might be made iJnside the live box: one f or the 
tagged sp,ecimens and the other for the non-tagged ones.Beside3, 
the live box compartrrnent with door could be used independently 
in the release of tagged fish. 

HANDLING OF FISH AND TAGGING PROCEDURE 

For marking purposes, the fish were taken from fosher
men's catches made by purse seines under a light at night. Vile 
did not carry out any fishing ourselves for tha:t:1 purpose. Twp 
peop:re ina motor-boa.t 6 m. long, with the I.ive bo~ at the ;prow, 
cruised to the fishing grounds and looked for t}:le boat having 
the greatest chance of capture, and in the neighbourhood of 
which was 1rnitable gr-ouind for tagging-some sheltered cove fm• 
instance. When they had found this, they stood by and took the 
fish jiust before brailiing them. In order to transfer t:he fis:h as 
quickly as possible and with a miniimum of injury, the cork line 
.cf the net, placed along one edge of the live box, was sunk be
low the water level, thus enabling the fish to swim themselves. 
into the inclined live box. The door going across the middle of 
the live box was meanwhi'le kept open, so that the fish had 
enough . space to move about. The fish were then transporterl 
to the nearest shelter. 

The tagging work began ea)rly in the morning. Immediiatel y 
prior to tagging operations, the fish were driven into one of the 
live box compartments (the one with?ut a door) and the door 
was closed. The tagged specimens were put in the empty com
partment of the live box. 

Tagging operations were carried on from a smaH boat 3.5 
• m. long, lying along3ide one of the Institute'~ vessels: »Pred

vodnik« or »Srdela«. The disposition of the three boa:bs and the 
·position of the live box in relation to them are shown in Figure 
5. The sea,t -of the ,ta,gger corresponded to the middle of the live 
box. Two men were employed at :the tagging besides the tagger 
himself. The one ,in the motor-boat dipped the fish from the live 
hox in a dip-net, the lower part of it being made of stramin, so 
that the water did no:t flow out toio quickly; he took a few speci
mens only at a time. The other man put the tag into the pliers, 
rai,sed up the opercle of the fish with a small bone lever, 160 mm. 
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Fig. 5. - D·isposit'ion of the live box wul bocits llwl"ing fogginu ovemtion~. 

long and 10 mm. wide; the end used to r::i.i:e the 01percle of the 
fish being very flat. • 

During tagging operations, the greatest care was taken iu 
chcosing the fish: any specimen looking in bad condition was 

eliminated. The author bas personally oarried out all the . tag
gings. 'I'he experience has shown :t:hat the fish must be haridled 
with the utmost care throughout the tagging operation. The 
fish was grasped from dtp~net out of the water 'with :t:he left 
hand wearing a thin cotton glave. According to J a n s s e n 1) such 
a glave facilitates the holding of the fish since the fish slime 
ccllecting on the .smo.oth ha:nd compels to exer1. undue pressure. 
Although, in our experiments, the tagger himself took the fish 
from the partly iim~erged dip-net an,d let it o,ut through the 
waiter after the tagging procedure, having tihus the occasion to 
free his hand from collected fish s'lime, however the use of a cot-

1
) Janssen, John F. , Jr. 1939. Two years of Sardine tagging in CalL 

fornia. Journ, clu Cons. Perm. Intern. Explor. Mer. , Vol. XIV, No. 1. 
Copenhague. 
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t en glave seemed useful t o us. The holding of the fish in the hanj 
wearing such a glave involves a minor risk of its wriggling or 
even sliding off out of the hand. Therefore, the m:e of a cotton 
glave reduces the los,ing of scales, t:his being most probably the 
main cause of death of a certain number of sardines. after the 
tiagging prccedure. In any ca::e it is aJhsolutely necessary to get 
hcid of the fish fiirmly i11. order to keep it from wriggling a:nd in 
such way that it needs no futher adjustment in the hand. Mean
while, the right side of the aJ,terior body end musti be free. So 
that1, during the inse,rting of the t,ag, the fish couhi not move its 

Fig. 6. - P osition of the sardine 'in t he hr1.nd beforn inserting lhe tug. 

head, the index finger of the hand holdi!llg the fisi1 hau to be 
thrown over the front part of the head. The position of the fish 
in the hand after overthrowing the index finger is shown in 
F igure 6. ' ' , 1 ' i - ' • ' 

Immediately after the tag hs,s been affixed, the fish must 
be very ca·refuJly releas,ed in tihe othher compartment of the live 
box enabling it to slide off into the water as easily as pos
sible. lt is even desirable to lead the fo:h through the water so 
that it can swim away without wriggling. We must bear in 
m ind that e1ch movement of the fish in the hand means loss of 
scales which is fatal for it. 
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The complete procedure for tagging a single fiish and its 
return to the water took an average of twenty seconds. The tag
ging could be carried on only when the sea was quite calm. Du
ring tagging operaticns the fish were never exposed to direct 
sunlight. 

That it is absolutely necessary, du:ring the tagging work, 
to give full attention to the above mentioned details is proved. 
by the fact that, immediately after tihe first experimental 
tagging, nearly 12% of tagged individuals died or were in such 
bad condition :that they could not survive. In the second tag
g:ing, the number of similar specimens was reduced to one
half, and, in the third, to one-fourth. On the whole, the morta
lity immediately after the tagging procedure varied from O to 
3 % . H: seems that this mortality co:wld be eliminatedl by :severe 
selection of material and good technique in handling and tagging 
the fish. Unfortunately, we were seldom able to realize all of 
the2e ideal cond~tions, having been hindered, on the one hand, by 
bad s:irdine fishing in some localities and, on the other, by uncer
tain weat:her and roughness of the sea. We cannot say, for the 
time being, whether such a mortality was ,partly due to cer
.tain environmental factors, particularly temperature. It is 
hardly possible that in thi1s res·pect the physiological condition 

.cf 2pccimens submitted to tagging might account for it. We 
must point out that the tagging of sa,rdines, was carried on out: 
of the spawning sea;son. Only the samples examined before the 
first half of May 1948 contained a certain percentage of indi
viduals in which the development( of the gonads was such that 
their volume exceeded half the body cavity. Besides, ini the 
course of our experiments a consider.able number of immature 
specimens were tagged. 

The measurement of the total length of particular speci~ 
mens submitted to tagging was made during one of the first 
experiments only. Later, this was given up in order not to keep 
the fish troo long out of the water, even mo,re so that these ex
periments did nob aim to exa:mine the growth. As from the 
same catch which yielded material for tagging purposes, a 
sample was always taken for biometric analysis, we had there
fore at our disposal all the data obtained through it, i. e. total 
Iength, sex ratio, stage of development of gonads, quantity of 
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mesenteric fat and numiter of vertebrae. For age determinations, 
scales and otoliths were removed from individual fish. 

The latest phase of tagging work ,-,as the release of tagged 
specimens. This took place at the very spot: of tagging or, if the 
tagging was carried on in coves r.UIIlning far into the land, the 
live 1box compartment with tagged fish (the one with door) was 
towed slowly toward.s the open sea and emptied there. When 
tagging had to last longer, the tagged specimens were liberated 
several times. In those cases, the last release only could be car
ried on, if it seemed indispensable, iat some distance from t:he 
tagging place. However, the towing of the live box with fish i3 

nct ccnvenient and has to be avoided whenever possible. The 
tagged fish were set free in groups of several specimens so that 
they could rejoin shoals more easily. Moreover, it might be ne
cessar·y to release the tagged fish in shoals. 

RECOVERY OF TAGGED FISH 

A very important point in the t1agging work is the recovery 
of tagged specimens. This was also shown in our tagging expe
riments on the sardine. Sardines are caught in large quantities 
and, as they spoil very quickly, they must be transported imme
diatiely after the catch and brought into markets or canneries 
and factories for fish salting. It was therefore r.arely possible to 
fishermen themselves to search for tagged specimens, except 
i.n cases of poor catches. For that reason, the recovery of tag
ged fish had to be expected imainly from the consumers 
of the fresh sardine and those concemed in the hand
ling of it in canneries and salting factories1). That is why the 
widest publicity had to be maide on our tagging experiments, 
even more so that it was the first att:empt of marking an ob ject 
of sea fishery on the Yugoslav coast of the Adriatic. The publi
city was arranged through the daiily press, radio and placards 
})l.aced in all sardine consumer.s towns and which, in addition , 

1 ) In canneries the sardines are handled individually. In cutting off 
the heads of the fish and taking out their entrails before the canning pro_ 
cess itself, the right side of individua! · fish faces the worker, this being 
the reason why the sardine ought to be tagged upon the; right side. 
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were sent directly tio canneries and fishing cooperatives. At the 
same time the Albanian Fishery Authorities were informed 
about these experiments. The Italian public in fishery centers 
of the Western Adriatic coais,t were also kept aware of our tag
ging experiments. 

A reward wrus cffered for the recovery o.f tagged sardines, 
which at first was 250 dinars for each specimen and, later, 500 
dinar-s. The mari:red sardine had to be sent undamaged to our 
Instit:ute, as early a:s pos-sible, either fresh or preserved. In case 
a part of the sardine was remitted (the head, for instance) bea
ring a tag or even a tag alone, the teward amounted at the be
ginning to 150 dinars and, later, to 300 dinars. Besides the tag
ged sardine or the tag alone, the finder had to pres3nt exact data 
as to locality and date of catch, as well as the source of such 
information in case he had not made the catch himself. Data 
concerning recrupture of tagged sardine;; have been verified 
whenever pcssible. 

In order to examine the efficiency of recovery of tagged 
.specimens in canneries, in one of them eight tags were inserted 
. on dead sardines which were later di•stributed at random .among 
the remaining fish intended for canning. In the course of sal
ting a Eingle tagged sardine was found by the cannery staff. For 
that test ordinary strnp tags (witho;ut colouved cel'luloid discs) 
were used. Therefore:, it is clear tha;t: a significant number of 
tagg,ed specimens and pavt~cularly those with ordinary strap 
tags have been overlooked. As immediately after the a,,bove men
tioned test, strap tags bearing coloured celluloid discs were em
ployed, and as, furthe:mnore, the interest in searching for mar
ked fish was stimulated through the increase in the reward, the 
number of overlooked tagged individuals mus,b ha.ve conside
rably decreased. rt is, therefore, possiible to improve the reco
very efficiency by stimulating the interest among cannery wor
kers in searching for tagged specimens by inserting test tags 

,on dead sardines, from time to time. · 

In any case, it is highly necessary to empha;size the fact 
that finders of tagged fish originate from the ranks of our 
fishermen, cannery worikers and consumers of fresh sardines. 
'This insures the success of an extensive tagging programme 
on the sardine. 
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TAGGING LOCALITIES 

The tagging experiments were carried on in a part of Cen-• 
tral Dalmatia. The localitie.s of taggings are shown by black 
<l iscs in Figure 9. T'he places in which more than one tagging 
was carried on are de.signated with a circle around the black disc. 
for each ulteri1or tagging experiment. The tagging made in the. 
same locality during two succeeding days has been treated as a . 
single one. 

As indicated in Figure 9, the area in which these t1gg:ng 
experiments were carried on is relatively narrow. It includes. 
Kaštel Bay, Split Channel (coast of Brač Island), Hvar Channel 
(coasts of Brač and Hvar Islands) and Vis Island. How the. 
!mmber of tagged fish was distrilbuted among these major areas, 
is given in Table I. In that table are included the numbers which 
concern ordinary st,rap tags as well as those relating to tags 
with coloured celluloid discs. As indicated by the numbers of 
individuals marked by ordinary strap tags, we had intended to 
put in relation the number of tagged sardines with the distance 
from the main land. According to the re.sults of previous in'-• 
vestigatioml on tihe biology of Adri,atic sardine (S. Muž ini ć, 
J.931) 1·) and personal ones-, which are in course of execution, the, 

TABLE I. - Number of Tagged Sarcl-ine accorcling to Major 
Area of Tagg ing imcl Type of Tag usecl 

Type of Te g 

Area of Tagging Total 

I 
Strap Tags 

Strap Tag, bcaring Cellu-
loid Disca 

--

Kaštel Bay 478 567 1.045 

Split Channel. - 650 650 

Hvar Channel 1.71<3 1.517 3.300 

Vis Island 3.332 1.770 5.102 

Total I 5.593 I 4.SC4 I 10.097 

l) Mužinić Slavko. 1936. Ekološka ispitivanja na jadranskoj srdeli 
(Clupea pilchardus Walb.) Beograd. 
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size of thc sardine grows with thc distance from the main lancl. 
For that •rea3on, we might presume that even tihe extent of the 
::ardine movements increases in the same direction. Unfortuna
tel y, this plan was al:tered during the :second pha:;:e of tagging i. e. 
when applying combned strap tags, due partly to bad weather 
and prurtly to vario-_is t1:ochnica,l difficulties. Hence, the diffe
r ence between the numbers of sardines tagged in Hvar Channe1 
imd in the Vs Island area i1;: very small. A detailed Hst cf lccali
ties in which taggings were carried out is given in Table II. In 
ta gging exz::eriments designated by ser;al number:;: 13 t o 20 strap 
bgs combinec1 with cclcured ceUuloid discs were used. 

DISCUSSION OF RECOVER,!ES 

As ::llown in Table II, from a total of 10,097 tagged sardi
nes, 44 were recoverd (i. e. 0.44 % ) . In th;s numE:ier are in
cluded reccveries of tags on damaged sard:nes or on their head3 
alone. While out of 5,59•3 specimens marked by ordinary strap 
tags only 3 have been returned, on the other hand, the 4,504 
individuals marked by strnp tag,;: combined with coloured cel
luloid discs have yielded 41 recoveries (i. e. 0.91 % ) . Percentage 
recovery of ,:;:t'rap tags bearing coloured cellulo·:d discs in th:; 
t otal reco,very percentage clearly demonstrates· the superiority 
ej' those. rt must be ment:ioned that when beginning to use com
bined tags, we increased at the ,:;:aime time the ,amount of the re
ward for returned marked specimens of sardine, and this may 
eventually diminish the value of comparison as to the efficiency 
of two kinds of tags. 

DetaiL~d da:ta on recoveries a•r1e included in t'fable III. It 
will be noted that the highest number of recoveries, i. e. 24 
(54.5 % of all) were obtained with the fish tagged in Kaštel 
Bay. Of the tagged fish ltber,ated in Split Channel there have 
been 9 returns (20.4 % ) . From sardines tagged in Hvar 
Channel 6 specimens (13.7 % ) have been recaptwred. The Vis 
Isl1and area has yielded 5 recoveries (11.4 % ) only. Such a, 
distiribution of recoveries among these major areas was caused 
by a variety of foct1ors, which we cannot anal:vse for th•2 time 
being. 

The largest number of tags were ·recovered in close proxi-
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TABLE II. - S·wmmary of the Tagginy Datci w ith regctrel 
to n-uinbe·r oj' R.ecove1"ies 

I ;ccorned I 

Locality Dat e 'O 
(1) 

OĐ 
"' :§ ou ., .. 
" o 

E-, ~ 1-- 1--.. 

Marjan Point, Kaštel. Bay 15. IV. 1948 114 - -
Lučišće Cove, Hvar Island 5. V. 1948 I li - -
Žukova Cove, Hvar Island 6. V.1948 '.' 38 l - l 

Zečevo Island, Hvar Channel 16. V.1948 18'.1 - - -
Slatine, Kaštel Bay 28. V. 1948 364 - - '--

Lučišće Cove, Hvar Island 29. V. 1948 63( - -
Porat Cove, Biševo Island 30. V.1948 459 - -
Porat Cove, Biševo Island 31. V. 19·18 221 - - -
Ii:orniža_port, Vis Island 1. VI. 18,18 725 - -

9 • Snibrena Cove, Vis Island 3. VI. 1948 8.5 1 - l 
10 Žukova Cove, Hvar Island 5. VI. 1948 5'2 1 - 1 
11 Rukavac Cove, Vis Island 10. VI. 1948 477 - -

12 Srebrena Cove, Vis Island 11. VI. 1948 625 - - -
13 Slatine, Kaštel Bay 5. VII. 1948 :67 'i 2 2 24 
f4 Okrubiokova Cove, Brač Island 9. VII.1948 650 ? 2 9 
15 Srebrena Cove, Vis Island 10. VII. 1948 412 - I 1 
16 'Taleška Cove, Vis Island 13. VII. 1948 6')9 2 - 2 
17 Komiža_port, Vis Island 15. VII. 1948 659 1 - 1 
18 Lučica Cove, - Brač Island 1. D( 1948 64 - -
19 Osibova Cove, Brač Island 2. IX .. 1948 63'.) 3 - 3 
20 Stiniva Vela Cove, Hvar Island 3. IX. 1948 158 -- - ~ 

20 Stiniva Vela Cove, Hvar Island 4. IX. 1948 665 1 - 1 

Total 1,0,097 1391-; I 44 

mity t o the releasing-place of tagged specimens. In 34 recove
ries (77.3 % ) this distance varied from O to 5 Nm. The re
maining 10 (22.7 % ) ta_gged sardines were recaptured at a 
distance varying from 9 to 15 Nm. In Figure 9 the localitie;-; of 
recovery are designated with arrows. The tagging and recovery 
localities are jointed to each other by lines which of coursq' do 
nat necezsari;ly indicate the directions of real fish movements. 

As regards the distances between places of tagging and re
covery, it can be noted that they are very small far the Vis Is-
lang area in spite of -a relatively grea:t time interval between 
tagging and recovery dates. In this respect it is nat possible to 
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9 1 

10 l 
13 1 
13 t 
13 1 
13 I 
13 1 
13 2 
13 1 
13 3 
13 2 
13 4 
13 1 
13 2 
13 1 
13 I 
l3 1 
13 l 
14 1 
1'I 1 
14 1 
14 2 
14 t 
14 1 
Hl 
14 1 
15 1 
16 1 
16 1 
17 1 
19 2 

~~ I : 

'r ABLE III. - betailecl Tcible oj Recoveries 

Place of Rccovcry 

Travna Cove, Šolta Island 
Duboka Cove, Vis Island 
Zaraće Cove, Hvar Island 
Slatine, Kaštel Bay 
Arbanija, Kaštel Bay 
Slatine, Kaštel Bay 
Slatine, Kaštel Bay 
Kaštel Novi, Kaštel Bay 
Slatine, Kaštel Bay 
Slatine, Kaštel Bay 
Slatine, Kaštel Bay 
Supetar Point, Kaštel Bay 
Supetar Point, Kaštel Bay 
Supetar Point, Kaštel Bay 
Slatine, Kaštel Bay 
Prizinice, Čiova Island 
Supetar Point, Kaštel Bay 
Slatine, Kaštel Bay 
Marjan Point, Kaštel Bay 
Okrubiokova Cove, Brač Island 
Supetar Point, Kaštel Bay 
Milna_port, Brač Island 
Slatine, Kaštel Bay 
Slatine, Kaštel Bay 
Supetar Point, Kaštel Bay 
Slatine, Kaštel Bay 
Slatine, Kaštel Bay 
Srebrena Cove, Vis Island 
Metudoli Cove, Vis Island 
Srebrena Cove, Vis Island 
Boke, Vis Island 
Stračinska Cove, Šolta Island 
'I'ravna Cove, Šolta Island 
Bristova Cove, Hvar Island 

1'.'.3 12.IX.1948 
:U 10. IX. 1948 

15.3 14. VII.1948 
O.S 7. VII.1948 
1.4 11. VII. 1948 
1.0 13. VII. 1948 
1 .O 25. VII. 1948 
1.9 29. VII. 1948 
1.0 31. VII. 1948 
1.0 1. VIII. 1948 
1,fJ 2. VIII. 1948 
1.6 3. VIII. 1948 
1 .li 4. VIII. 1948 
1.6 5. VIII. 1948 
O.S 5. VIII. 1948 
4 7 6. VIII. 1948 
• .6 8. VIII. 1948 
o.s 12. vnr. 1948 
2.5 26. VIII. 1948 
O. O 10. VII. 1948 

10.7 11. VII. 1948 
l. 7 13. VII. 1948 

I'},() 30. VII. 1948 
17 .O 4. VIII. 1948 
10.7 5. VIII 1948 
I 2.0 5. VIII 1948 
12.0 12. VIII. 1948 
O.S 12. VII. 1948 
3.2 14. VII. 1948 
1.4 4. VIII. 1948 
7.1 25. VIII. 1948 
3.8 11. IX. 19'18 
3.3 12. IX. 1948 
9.3 12. IX„ 1948 

• 
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give any eXJplanation for the time being, more so because the 
number of r-ecovered ,specimens from taggings made in the area 
of Vis Island is very low. In any: case we may not exclude the 
possibility of a failure of tagged individuals to rejoin shoals. 

The total length of tagged sardines recaptured in Kaštel 
Bay, in Split and Hv:ar Channe1s, i. e. amounting to ,35 (89.7 % 
from all returned specimens) varied from 11.5 to 14.5 cm. and 

16 .--r----r-----,-----,--,----,----,----,---.-------,-----,-------,----, 

l4 t----+--t--+--- •---+----+---+--+---<---+----+----+----< 

12 t-----+---1---+--+----t------t--+---+--+----+--+--+-----I 

I:) t----\------t---+--+---+----+--+-- t-----t\-----+---+--+---1 
.,, 
QI 
~et---\------t---+--+----+----+---+--+----t\-----~--+--+---1 

2: 
6 t---t----+ --+---+---t---·- ,---t--+---t--

,, t-----<---+--1---+---+---t----+--+-----<--+-----1---t----l 

2 -;-·- ---+-~+----\------t--+---+--+---+--+--+----t---t 

~ a ~ ~ ~ ~ N ~ M ~ ~ m ~ 

Day.; 

Fig. 7. - Dispersion of tagged fish with time (all exveriments) . Each dot 
revresents, on the horizontal scale, the time elapsed between tagging and 
recovery; on the ve1·tical scale, the distance between the locality of release 

and that of recovery. 

of tihe 4 (10.3 %'), found in the Vis Island area, frcm 15 to 
18 cm. 

In Table III we can see that the Iength of time elap3ed bet
\Veen tagging and recovery varied from 1 to 11219 days. There
fore, the tagged fish lived for intended purposes long enough. 
In Figure '7 the recoveries are shown according to the period 
of liberty (in days) and according to distance between the lo
calities of tagging and recovery (in miles). IT'he com plete lack 
of returns corresponded to the non-fishing perioci'31). We can 

1) In' t~e Adriatic the sardine is caught usually at night during the 
darks of the moon. i, e. those 20 days of the moon's phases while it remains 
for the shortest time above the horizon. 

(372) 
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conclude therefrom that the numJber of returns would be far 
greater if fishing were continuous. 1n addition, the number of 
recoveries would be more importaint if the taggings were car
ried on at the beginning of every period of sardine fishing within 
the fishing season. Meanwhile', we have intentionally avo~ded 
tliat, in order to get back specimens which have had a longer 
period of liberty and would have eventually (been found at a 
greater disitance from the tagging locality. This is illustrated • 
by the diagram in Figure 8. In this, on abcissa,, iS\ shown. in 

.,, .. .. 
QI 

> 
~ 20 j 

o t 
~ 10 i 
o, I 

..0 I 

§ I _____ .---. 
z::. 5 i~ 25 

.. ,. ----,:=- =-- --;-, -~---..----:---=.,__~~-
~ 45 ~3 65 75 e~ 95 105 11s 125 ;~s 

Oays 

Fig. 8. - Nwnbe1· of 1·ecove1·ed sa1'di'ltes acconi:ing to t;he t-ime 
elavsed between tagding and -recove1-y. 

days the time elrupsed between tag_ging and recovery and, on 
crdinate, the number of returned specimens. The maxima, in 
front of 5 a:nd 25 days as well as the minimum which comes in 
front of 15 days can be explained only by the fact that the tag
gings were ca.rried on in the second half of the sardine fishing 
period ( dark of the moorr) . 

From all that has been mentioned it can be seen that many 
factors ha'Ve affected the recovery of tagged fish. However, the 
percentage of recoveries, namely those concerning the strap 
tags bearing coloured celluloid discs, co,uld be considered a.s not 
being very far from satisfactory. This fad, as well as the long 
period of liberty enjoyed by tagged fish, justifies the use of 
tiaggi,rig of the sardine by the method described here in in
vestig.ations upon migrations and, eventually, upon the fishing 
intensity of that clupeid species. 
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PRVI EKSPERIMENTI MARKIRANJA SRDELE 
(CLUPEA PILCHARDUS WALB.) U JADRANU 

Radosna Mužinić 
( Institiit zet ocecmogrnfi.ju i 1'i.bet1·stvo, Svli.t 

Kratak s a drža j 

Pokušalo se u 1948. g. ispitati mogućnost markiranja srdele 
(Clupea pilchardns Walb.) u Jadranskom moru, i to u cilju pri
mjene ove metode kod 0kstenzivnijeg ispitivanja migracija i in
tenziteta lova ove riblj,e vrste. Kod toga su bile u~otrebljene me
talne markice operkularnog tipa, bez i sa bojadisanim celuloid
n:m krugovima. Opisane :su te dvije vrste markica i njihov način 
rričvršćivan '. a na škržni zaklopac ribe. Iscrpno je izložena teh
e. :čka strana samog mar1kiranja. 

Eksperimenti markiranja i1zvršeni su u jednom dijelu sred
njedalmatinskog područja. Pri tome su obuhvaćena slijedeća 

pcdručja : Kaštelanski zaljev, Splitski i Hvarski kanal, te otok 
Vis. Markiranja su izvršena u vremenskom intervalu od 15. 
aprila do 4. septembra 1948. g. 

Ukupno je mavkirano .i puštena na slobodu 10.097 primje
raka srdele, a od toga 4.504 markicama kombiniranim s bojadi
sanim celuloidnim krugovima.. Ove poslj,ednje ,pokazale su se 
daleko efikasnije. od običnih metalnih markica bez takvih kru
gova. Dok su od svih upotrebljenih markica pronađene samo 
44 (0,44 % ) , a od onih bez celuloidnih . pločica samo 2, 

(0,05 % ) , dotle je od samih kombiniranih markica dobi jena 
natrag 41 (0,91 % ) . 

Najveći broj markiranih primjeraka bio j2 ulovljen u malo j 
udaljenosti od mjesta njihovog puštanja na slobodu. Udaljenost 
i zmeđu mjesta puštanja na slobodu i nal aza markiranih riba 
iznosila je u 10 (22,7 % ) slučajeva 9-15 Nm. 

Totalna dužina kod 35 (89,7 %) pronađenih markiranih 
primjeraka bila je 11,5 - 14,5 cm, a kod preostalih 4 (10,3 % ) 
kretala se od 15 - 18 cm. 
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Vrijeme proteklo između datuma markiranja i nalaza mar-
kiranih riba kretalo se od 1 - 129 dana. 

Zapaženi su bili česti slučaj.evi većeg ili manjeg raspada
nja tkiva škržinog zaklopca na mjestu pričvr.šćivarnja markice, 
osobito kod individua, koje su duže vremena boravi'le na slobodi. 
Pretpostavljamo, da se ovo raspadanje tkiva škržnog zaklopca, i 
s ttim u vezi mogućnost guibljenjla markice, dade svesti na mi
nimum primjenom mjera naznačenih u radu. 

!Budući da su :::rdele, markirane u toku ovih eksperimenata, 
os tiajale na životu za postavljeni cilj dovoljno dugo vremena, te 
se pronalazile i pored brojnih faktom, koji cEU remetili njihovo 
pronalaženje, smatramo potpuno opravdanom primjenu marki
ranj:a srdela ovom metodom na ispitivanje migracija, a eventu
alno i intenziteta lova. ove vrste klupeida. 
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TTEPBbIE OTThITbI ME4EHYl5I C..AP,DJ1HKYI 
(CLUPEA PILCHARDUS Walb) B A,llPViATHKE 

Pa/.1.0CHa My)lrnHI-FI 

(11HCTHTYT OKeauOJ·pa<jlltll li pblUOJIOll<.:Tllli, Cn1111T) 

Kpan<ae co4ep)1can11e 

25 

B 1948 r. 6b!JH1 npoo3BeAeJHbl OilblrI'b[ Melle!JI-H'll ca,p,U:HHKH 

(Clupea pilchardus Walb.) 1B AApH-aTHllleC'KOM Mope, c -~eJlb-lO npiH

MeHemrn 31'0f0 MeTO,ll,a npH 60Jiee llIH:pOKOM H'CCJI-e,U.oBaH'HH MH· 

rpau:m1 H HIHrPeH!CH<BHOC1'H JIOB·a 3TOf0 B1H,l.l.a .pbli6. TT!l)M 3-1'01M 6b!VJIH 

ynoTpe6JieHbl MeTaJIJIHlleCKHe MeTK·H onepKyJIH,PH'OfO TiHIIa Kal< 

C U:BeTHblMH 1<.py)l<Oll•K3MH H3 ~eJIJIYJIOH,ll,a TaK H 6e3 HHX. ,llaHO 

OIIHCčlffH/e 3ToHlX ABYX cOp'I'OB MeTOK 'H cnoco6 H X npH·KpeIIJieHHfl 

I{ )I<3J6epHOl1 K,PbEW:Ke pbDObU. ]/fc4-eip1IIbnBa10I11.e H31JEO)l{e'Ha TeXHH • 

tieCKall C1'0p0.H3 C31MOro !l\lJte'1:eH'Hlll,. _ 

OIIb!Tb[ Me'-IeHH5l. 6bIJIH' npoH·3Be,ll,eHbl B O,ll,HOl1 ·11aCT}I c:pe,!1,He

ll,3JIM3THHCKOl1 o6JI3CTH. TTpiH 31'0M 6bIJI'H HCCJie,ll;OB3Hbl• CJie

.11.y10I11.He o6Jiacrn: KaUITeJiaHcJrnH saJIHB, CnJI•HTCKH-11 'H XBapcl<!1111 

K3H3Jlbl ·H OCTpOB BHc. Me11eHHH 6b!JIH npOHSlBe,ll.eH.bl· ·B npoMe

)KYTKe BpeMeHH OT 15 anpeJIH AO 4 ceHTH6pH' 1948 r. 

l,13 06I11.ero KO JfH·'-IeCTBa 10.097 Me4eHHbEX H B-bllIIYill.eHHbliX 

3K!3e!MnJIHipOB, 4 .504 ·CapAHiHII<IH fa,r,Jm, Ol'J1Me '-leHhr MteTI<3lMIH 

oHa6.>KeHHbIMH U:BeTHbIMH u:eJIJIYJIOHAHibDMH KPY.>K04KaJMiH•. flocJie

,!Ul'He oKa3aJIHCb ropas,ll,o u:eJiecoo6paaHee· o6bIKHOBeH.HbIX MeTaJI

JIH4eCKax MeTOK 6e3 T3KHX KPY*0'4.KOB. yfa 1.l;HtCJia BCeX yn-o-npe-

6JieHHb!X MeTOK 6bfJIO HaH~.eHo Bcero 44 (0,440/o), npH4eM TOJlbKO 

3 (0,050/o) 06b!KIHOBeHH-blX MeTaJIJIH•lleCKH:X 'lf 41 (0,910/o) MeTOI< 

C ~ -eJIJiyJIOH){HblMH Kpy}KO"-!KaMIH. 

CaMOe 60JibllIOe KOJl•HllleCTB'O OTMelleHHb!X 3K3eMIIJIHP,OB 

6b!JI{) TTOl1MaHo B He6o&UJ-OIM OT;,ll.3Jle1H111M 0T M'eCTa f;II;e ()JHIJ,!• 6bn7fH 

IIylll.eHbl Ha CBo6o,!1,y. PacCTOHIHHe M'e}l<.,l.l.y MeCTO'M BbI:nyc1<a, H Me· 

CTOM yJIOBa Me"-leHIH!bllX 1p ibl6 ~ 10 (22,70/o) CJIY43illX paBHSlJI()tCb 

9-15 Nm. 
6b!Jl0 IIOl1M3HO 35 (89, 70/o) MeLJeHHb~X 3K3eM!IIJIJH!pOB HCeH ,QJIH

HOIO OT 11,5 ,LlO 14,5 cm, a ,LI.JIHHa OCTaJibHb~X 4 ( 10,3°/n) I<OJi e6aJiaCb 

Me.>K,n:y 15-18 cm. 
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BpeMH npoTeKinee MC}K,lly lnf,CJIOM M;el.JeHHH 'H l.JHCJIOM IlOHMl<:H 

OTMel.JeHHbl'X P,bl6 1{0Jie6aJIOCb Me}KAY 1 H· 129 AHHM'H . 

4aCT'O 6brJI1H 3a:Mel.JeJHbl CJiyl.JaH 6oJib-LUero 'HJTH M1eHbIUero 

pa3py,wemrn 1;1<att11 )1rn6eptto11 I<pbllllll<H B MeCTe np;mpern1ett11H 

M,e~KH, oco6e'HHO y 'OOOOeH )KHBlUHX npO,ll,OJl}KlfTeJibHOe speMH Ha 

CBOOO)I;e. Mbl npe~noJiaraeM l.JTO npHMetteHiHeM Me:p '113JIO)l{eHHb!X 

B .9TOi!: :pa6oTe M'OlKHO COKpaTHTb )I.O MH'H'HMyMa TaKoe pa3pywe

H1He 'I'K31HiH )lrn6epH0'111 l](ipibilllliK'l1, a, B c1B-H\31H' C .9'T,l1-M H BOG'M'Ol)((HIOC"Ilb 

110Tep11 MeTOIJ{. 

BIBHAY ror.o, l.JTO cap,n;HH'KH Me"-leHiHhre iB TelJ,eJII'He .911H;X Oilbl'fOB 

npO,ll.OJl)l{a,JU{ }l{.11111::,i )LJI'HI noicTalBJI<e!HIH0,11 L\eJUH, ,ll.{)BOJI'bHO .movrro,e 

BP,eMIHI ,H 6bilJIJH Tl0!111M3IHibll ,H'eOMOTlp:HI Ha, MIHOrQl(IJ1,CJieHH'bie cj)aJI{T'()lpbI,, 

npemTTCTBYIOl.l.!_11e HX p03bDCl~Y, M\bl HaXO,UH•M BnOJl'He o60CHOB3H

HlbTIM fl/P'I11MeHeHJH1e Me'4·eJHIHIH! ,caip,U:11lHiO'K .91'1-fM cnoc-o60'M ,ll,J!Hi a,r,ccJie,ll.O

BaH111H MW!lf1P311.\l1.11 a, IB 1CJ1IytJia1e Ha,no6HOCTI1 '11, 1l1IH'1'eH'Cl1BHOC'l1l1 JIOBa 

3Toro B11,na ceJllb,neB,blX. 

-----------
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TAQLEAU DES CAPTURES DU Parapenaeus longirostris (H. Lucas) 
AU LARGE DE L' ADRIATIQUE EN 1948.-1949. 

' 
~ ~ 15 s = Cl3 ~ 

Positicn '" - o a "' Position ,_ ·"'a :.. 
.... '"' i:: 

::i..,~ s:: "' 'O 
~ O) ~ § :, ... 

"'"' "' Fond ::'! o Date Fond 'O ::$ "' (),:: ] ~ ::s Q) § 'i:j "C::I bO .. .,, ~ o::l'ObO 

b~=~ 
.O C ... ,.Q "' Lat. N Long E e·- o Lat. N Long. E o \<1) = ~ d:: "O :Cd o',, o::rr.:i- ~O" :z: z 

A) Premiere croisiere - A) Prvo krstarenje 32 2o. Vll. 430 25 ·5' 150 27·5' 199- 186 1948. ·va.-;e 

27. 11. 430 27' 150 46' 180 5 33 30. Vll. 430 27' 150 46' 157- 137 1948. vase 1948. . 
27. li. 420 s1·5• 140 51' 130 1 34 1. Vlll. 420 45·5' ]50 44' 161-153 1948. " 1948. " 

29. lll. vase m6iun- 2. Vlll. vas~ mdhw• 

1948. 430 41' 150 24' 115 g ,fe d ' un 1 35 1948. ~30 00' 150 27'5' 170- 186 ,qie ir un J,eu 
peu de sa lJle dP sable 

30. 111. 420 44-5, 140 _58·5' 240 1 B) Seconde croisiere - B) Drugo krstarenje 1948. vuse 

31. Ili. 420 49·5' 150 23·5• 192 1 36 29. Vlll. 420 49-5, 150 23"5' 176-188 19m. " 1948. 1;ase 

--~ 

,; 420 58' 150 15·5' 210 
" 

3 37 
" 

420 581 }50 15-5' 210-238 
" 

14. !V. 430 28' 150 40 ' 181 1 38 430 03·5' 150 07·5' 256-241 1948. " " " 

15. I V. 430 17' 150 25' 193 2 39 7. IX. 430 35' 150 32' 208-199 1948. " 1948. " 

" 
430 03·51 150 07' 264 

" 
7 40 8• lX.F30 24'5' 1948. 150 17' . 220-210 " 

18. IV. 14. lX. vase mP.lan-
420 27' 150 15' 153 1 41 420 49' 150 55' 156-81 g6e d' un 

1948. . 1948. pen de r~ahle 

3. v. 420 42' 160 02-s' 168-172 15 42 420 42' 160 02-5' 167-168 1948. " " " 

420 33·.S' 160 11' 170-177 5 43 9. XL 420 43' 160 36' 130-149 " . 1948. " 
·-

7. V 420 32·51 160 39' 176-183 4 44 13. XL 420 38·5' 160 47' 150-144 1948. " 1948. vase 

8. V. 420 37·51 170 07' 150-152 2 45 15. XI. 420 33•.SI 160 11' 170- 174 1948. " 1948. " 

9. V. 420 31' 160 25'5' 186-181 14 46 420 31' 160 25·5' 186-175 1948. " " 
,. 

10. V. 1)1/.,'H : 111/{011- 21. XI, • .?ie ,t' Uli 1 47 420 30·51 170 35' 219-254 1948. 11e11 rle sr,l,l e 1948. " 
·- ~ 

15. V. vruse JJI đfrt J I • 

1948. 420 38·5' 160 47' 145 - 245 vase 2 48 
" 

420 31·51 170 18' 235-197 gie d' un 
peu, de sable 

17. V. 420 30·51 170 35' 260- 210 4 49 22. XL 420 41' 170 17' 128-144 1948. " 1948. vase 

23. V. vw;e a, ver, Vll Se milan-
420 25·51 170 57·5' 276- 154 LJ•aces 3 50 420 35·5' 170 26' 164-201 _gle il ' un 1948. rle si.dJ[tJ 

n 
peu, de sable 

27. V. 24. XI. vase mđlan-

1948. 420 09·5' 180 22' 377- 305 1;u.5e 6 51 1948. 420 36' 170 57' 125- 174 gie it un 
peu de 8abte - ~ 

3. Vl. 1 
vase avec 

1948. 400 28·.s• 190 09' 356- 217 " 52 " 
420 33' 170 46' 190-141 troces 

de sable 

4. Vl. 1;r.tse a ver, 28. XI. 400 08·51 190 32.5' 236-536 ti·aces 1 53 420 25·5' 170 57' 276-170 1948. i de ;;ahle 1948. " 

10. Vl. 400 43·5' 190 03' 172 -148 3 54 11. Xll. 420 09·5' 180 22' 333- 2581 1948. " 1948. 11 ,,.-,e 

13. Vl. 1'ase ,J,,,e,; 22. XII. va ... e lll'PC 

1948. 410 07' 180 50'5' 266- 110 un peit de 3 55 1948. 420 53' 160 05' 144- 137 t1·ace.,· 
9 rfJs sable de sa 1,le 

14. Vl. 1Jase mtilan- 8. I. 
1948. 410 21' 180 49-5' 360- 404 .r;,Je (J, un. pS?, 29 56 1949. 420 45'5' 150 44' 161 - 155 va . .::e 

de sti1Jfo 

17. VI. 410 39·5' 180 48·5' 196-155 4 57 9. II. 430 27' 150 46' 152-163 1948. " 1949. " 

22. Vl. 420 31.5' 170 18·5' 225-183 2 58 22. II. 430 07·5' 150 20' 170-196 1948. " 1949. " 

21. Vll. 420 46"5' 150 12' 172-186 1 59 10. III. 430 25·5' 150 27·5' 199-192 1948. vrn;e 
1949. " 

n,,/r; ,ndla,n- 29. Ili. vase nuUan-

" 
420 54·51 150 03'5' 186- 225 ,9,;e r't un pr•11, 1 60 1949. 420 54·5' 150 03·51 202-230 gh i't un 

,J,e .<.,·rthfo peu rle .-.·abTe -
22. Vll. 430 14' 150 12·5• 216-- 261 2 61 31. III. 420 46·5 1 150 12' 158-177 1948. l l f/Sf> 

1949. l'(J.ijl!, 

" 430 09' 150 10' 260-256 
" 

12 62 . 430 14' 150 12·5' 123-216 . -
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