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ABSTRACT

This paper deals with the application of a carrying capacity madel, designed to evaluale the suitability of ten
coastal inlets situated on islands in the upper Adriatic Sea for mussel productian, and to estimate a polential produc-
tion quantity. This approach allowed the estimation of a2 potential carrying capacity of the researched stations and
suggestions for a possibile launch of mussel production in these areas. The results of this study are considered to be
usaful for the management of coastal areas suilable for hivalve faoming, especially in this particular case of istand
‘development. It has been established that the mode! was suitable for evaluation and that all selected stations have
‘good conditions and carrying capacity for mussel production. Mussel farming could, therefore, imprave the island
‘economy.
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VALUTAZIONE DI AREE COSTALI POTENZIALMENTE IDONEE ALLA MITILICOLTURA
‘ NEL NORD ADRIATICO, CROAZIA

SINTES?

Larticolo watta Papplicazione del modello di capacita portatite destinato alla valutazione dell’idoneita alla mi#-
tilicolura di dieci insenature costali situate su isole del Nord Adriatico e alfa stima della quantita di produzione po-
tenziale. {approccio permette fa valutazione della capacita portante potenziale delfe stazioni studiate, noochi fa
formuiazione di proposte per un possibile lancio della mitilicoltura in tali aree. | risultati def presente studio ven-
gone considerati vantaggiosi per la gestione defle aree costali idonee alla coltura di bivalvi, in particolare
nellambite dello sviluppo insulare. Il modelto si & rivelato adatto alla valutazione e tutte fe stazioni prescelte hanna
dimestrato di avere condizioni e capacita portanti favorevoli alla mitilicoltura. La coltura di mitili pertanto potrebbe
‘ngliorare {economia insulare.

Parole chiave: capacita portante, mitilicoltura, dimensionamento di mitilicolture, sviluppe insulare, Croazia
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INTRODUCTION

The coast of Croatia and especially its islands have a
number of areas pot (‘ntlaiiy suitable for sea organism
farming. Seashell farming has a long tradition on the
eastern Adviatic coast, probably dating from the Roman
period, but the first written documents originating from
the 16™ century describe Mali ston Bay. In the 20"
century, seafood farming intensified on over 30 locali-
ties from Slovenian coast down to Boka Kotorska Bay
{Basicli, 1981} Fonmer seafood production (during the
Austro-Hungarian Empire) was much higher than today.
The Austrian Fishery and Mariculture Society used sev-
eral locations on the coast and islands for oyster and
blue mussel culture (Quinto Congresso generale delia
Societa Austriaca di Pesca e piscicoltura marina, 1893),
One of the main social and economical problems in
Croatia today is maintaining the population on the is-
fands and revitalising the economy. Aquaculiwe could
be one of the main economy branches on the islands
and on the coast in general.

Aguaculture is characterised by great dependence
on the quality and productivity of the environment. its
development also bears a risk of negative environmental
impact, such as pollution, landscape maodification, or
biodiversity change. Aquaculture development needs Lo
follow the rules for use and conservation of naturaf re-
sources in aguatic ecosystems (Bussani, 1983). Aguac-
ulture as a renewable resource is a capital that must en.
sure a sustainable flow of benefits 10 users.

Coastal zones are always subjects of different con-
flicting nieeds, which include recreational and tourist re-
quirements, navigational access and taditional com-
mercial fishing rights. Optimisation of available space is
consequently a challenge that also faces the developing
aquaculture industry.

Few mussel species are farmed all around the world.
The world production in 2000 exceeded 1.5 million.
Maore than 20 countries bave significant production, al-
though only two of them dominate the market, Je.
China with 40% of the total world praduction and Spain
with 20%.

On the eastern Adriatic coast, the majority of shell
production is located in Mali ston Bay (90% of total
production), with other larger farms situated in Lim Bay,
Pirans Bay, mouth of the river Krka, and Budava Bay
(Hrs-Brenko, 1985). in 1984, 300 t of mussels, 40 t of
oysters and 260 t of blue mussels were produced in Mali
ston Bay (Benowid, 1980, 1997}, Considering the natural
features of our coast, it could be said that the seafood
production is stili far from possible and satisfactory.

The most farmed mussels are those belonging 1o the
~genus Mytitus (M. edulis - blue mussed), while the genus
Pema (former green mussel) is farmed in waymer waters,
-as arourid Thailand, China or New Zealand.

. The capacity at the Gulf scale depends on primary
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production, trophic relationships, and modification of
bio-geochemical cycles and community structure in the
vicinity of culture sites (Foster-Smith, 1975; Frechette &
Bourget, 1985; Frechette er al, 1991, 1992).

On a smaller scale, however, the possibility of local
food depletion should be considered. In many coastal
ecosystems, bivalve suspension feeders, such as mus-
sels, oysters and clams, occur in high densities. Feeding
is performed by pumping and filtering large volumes of
water through gills. Due 1o the filtration activity by bi-
valves, uEepieuon of organic matter, bacterta and phyto-
plankton in the overlying water has been observed in
various  ecosystems  (Méhlenberg & Riisgard, 1979;
Wright et af, 1982; Mantoura & Llewellyn, 1983; Fre-
chette & Bourget, 1985). Indeed, dense arrays of long
lines are likely to fead to a depletion of seston (Loo &
Rosenberg, 1989), which could affect the optimal size of
growing sites, a problem that has been considered by
tncze et al. {1961} In addition, focal depletion of seston
raises the issue of determining the optimal distance be-
tween the sites, as they should be positioned in such a
way to enable water replenishment by mixing and
plarkion growth before reaching next downstream site.

Farly attempts to assess the impact of shellfish
acuaculture focused on the issue of carrying capacity, or
the ability of the system to support shellfish production
were made (Incze et al, 1981; Loo & Rosenberg, 19894
More recently, the emphasis has been on modelling the
impact of shellfish {(Rodhouse & Roden, 1987).

A carrying capacity model has been tested by ap-
plying {t to ten island bays in the upper Adriatic. The
nwdel is based on particle and not on energy flow. The
main objective was to test the moded, and to apply it in
specific conditions of the chosen bays.

A three-season field programme was undertaken to
assess the spatial and periodical distribution of total and
organic seston and transport mechanisms of water and
seston in the vicinity of a site, These terms of the seston
hudget were used to determine the dominant processes
involved, and thus 1o evaluate the possibility of launch.
ing mussel farming.

MATERIALS AND METHODS
Location

The study was carried out in the upper Adriatic Sea,
on four Croatian islands. Ten potentially suitable sta-
tions for mussel farming were mvestigated {Fig. 1)

Cres lsiand: Pogana Bay (st. 1),

Krle Island: Puntarska draga (s1. 2

Soline Bay (st. 3),

Rab Island: St Eufemija Bay (st 4), Kamporska draga
{st. 3), Lopar Bay (st. &) and Supetar Bay (st. 7},

Pag lsland: Caska Bay {st. 8), Stara Novalja Bay (st.
9}, and Stara Povijana Bay (st. 10).

Yand




ANNALES - Ser. hist. nat. - 13 - 2003 - 1

Farbard SLALIOWIA of al £ ESTRMATING THE € ARRYING CAPRGITY GF CORGTAL APERG POTERTIALY SO ABLE TOR USSR COmoRe

TS PUHGARY

L2532

of blue mussel filtation rates are presented. Flnaliy,
used the average filtration rate for the blue mussel:

Foord supply is a function of water movement and -~

quantity of particles in the water, whereas food demand.
i5 a function of filtration rate and food concentration.

Carrying capacity is calculated by dividing food supply -
with food demand, '

Tab. 1: Data of mussel filtration rate from bib!iography.
Tah. 1: Podatki iz bibliografife o hitrosti filtracije skoljk.

Mussel fiftration rate (I/h} Bibliographic source

2.06 Foster-Smith {1975}

0.33-1.25(0.79) Foster-Smith {1975}

0.35-1.05 {(0.7) Foster-Sinith (1975)

Fig. 1: Yen investigated stations along Croatian islands
potentially suitable for mussel farming.
Sl. 1; Deset raziskanih vzordise vadol? hrvaskif otokov,
polencialno primernih za 3koljkarstvo.

Sampling

- Sampling teok place in the winter (February) of
1998, and in the summer (July} and autumn (December)
of 1999. Three replicates of water samples were taken at
0,5 and 10 m using a 5 1 Niskin bottle. Currents were
measured by a pseudo-eulerian method using Andria’s
cross {Mosetti, 1979). Compass recorded the direction.

Methods

~ Total patticulate matter or seston {TPM) and particu-
late organic matter (POM) was determined as triplicates
in the Zoology Department of the Faculty of Science.
Samples for seston analysis in trtpiu,ates of 250 mf
were filtrated on combusted and pre-weighted Whatman
 GFfF filters. The filters were transferred to a 60°C drying
~oven for 24 hours. On the following day, filters were
weighted to obtain values of TPM and combusted at 450
to 500°C for 24 h and re-weighted to estimate particu-
late inorganic matter (PIM) and POM (Magazzii, 1984).
We used standard statistic equations {(standard deviation
and ttest),
- Filtration rate is defined as the rate of removal of par-
ficles from a suspension in which the animals feed, or a
measure of the equivalent volume of water that must
have been filtered to account for the rate of removal
{Coughlan, 1969; Foster-Smith, 1975; Meyhofer, 1985;
Prins et al,, 1994; Riisgard, 2001). We used hterature
data for ca?( ulating the filtration rate. In Table 1, values

1.54 Faster-Smith (1975}
1.47 Foster-Sinith (1975)
1.2-3.442.3}) Schulte (19753

0.5-2.0(1.25) Mahlenberg & Riisgard {1979)

1-2.5{1.75) Widdows et al. {1979}

2.50 Martindic¢ {1998)

1.60 average value

The modelling approach itself has shown certain
weaknesses, including sensitivity 1o a restricted set of
undetlying assumptions and insensitivity to a potentially
wide array of unspecified parameters. Despite these
numerous limitations, approximations of carrying ca-
pacities for intensive cultivation remain of interest. The
salient feature of both models is that it is based on parti-
cle flow, and not on energy flow. Clearly, the limitations
of the modelling approach are not eliminated by these
simplifications. This model is offered as an approach,
and not as a unique solution.

The model is based on water movements and on the
seston quantity in the area. A biological concept of the
carrying capacity can be defined as the stock density at
which production levels are maximized, without a
negative environmental impact. The carrying capacity
mocsei studied here is based on balance between mussel
mutritive needs and food supply within the systerm. The
estimation of the carrying capacity of bivalves in open
systems is rendered difficult due to several factors: 1)
seasoial and size-refated changes in the energy de-
mands of the cultured organisms;.2) seasonat changes in
the abundance and nature of potential food substrates
found in natural waters; 3} general lack of knowledge
concerning the degree to which bivaives utilize various
particles in the seston, and 4) difficulties of quantifying
mixing and tlow through most culture areas.

The modet of Carver & Mallet {1990) was developed
in Canada {Nova Scotia). Authors used a somewhat
simplistic but practical approach to determine estimates
of carrying capacity for a mussel operation in a semi-
closed coastal infet on the Atlantic coast. Rather than

we
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relying on aboratory-derived values, authors obtained
extensive field data on water exchange, food fevels and
in situ mussel filtration rates, The volume of the Basin
was estimated as well as the volume of water flowing in
and out of the system in each fidal cycle. Data of sus-
pended particulate matter was used in order to calculate
food levels (food supply and food demand). Finally, car-
rying capacity was obtained dividing food supply by
food demand. Equations are presented in Table 4.

RESULTS AND DiSCUSSION
Environmental study

Current velocities are shown in Table 2. As ex-
pected, the strongest currents were measured in winter
as a consequence of metearological conditions, We did
not find significant differences between stations.

Measurements of the currents gave us results compa-
rable with other authors (Princi et al,, 1980; Stravisi &
Battista, 1992). Two current types are usually present in
the Adriatic {(Mosetti, 1966). On a large scale, there is a
constant slow current below 10 m depth, parallel to the
coast in the northern direction. On a small scale, cur-
rents are influenced by wind, tide and morphological
circumstances. It is important for good water guality in
mussel farms to have fast water exchange and currents
able to replenish the water yuite frequently.

The biggest bay is Caska on Pag Island, while the
smallest is Pogana on Cres Island. As far as the bay vol-
ume is concerned, the largest goes to S, Povljana Bay on
Pag, and the smallest to Punat Bay on Krk. In Table 4, all
hydrologic data about bays is presented (water tidal os-
cillations, water surface and volurne, water exchange).

Water exchange in all examined bays showed good
results {from 5-30% of water exchange/day). For exam-
ple, the Gulf of Trieste that is known for its high number
of mussel farms (MartinCic, 1998) has an average water
excharge of only 7%. The bay studied by Carver &
Matlet (1990) had a water exchange of approx. 50%.
This is particularly important for water replenishment
that depends not only on tidal currents but also on per-
manent currents and alse imports from the fand,

Temperature, salinity and oxygen are paramecters
closely linked with each other and connected with ex-
ternal meteorological and hydrological conditions. Their
variations are mostly of temporal character. During win-
ter, the water column is homeogeneous due to strong wa-
ter mixing, while in spring it is possible to observe water
stratification, which continues inte and through the en-
tire summer (Marchetti & Cotta Ramusino, 1992), Strati-
fication s present both for temperature {presence of
thermaoctine} and salinity (picnocline). in spring, superfi-
cial water in fact heats up, and due to the freshwater in-
come from the land the salinity varies greatly between
the sea’s surface and floor.

28
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Tab. 2: Current velocities at sampling stations.
Tab. 2: Hitrosti tokov na vzordigcih.

:_Stations Winter Summer Autumin
1 3.5 15.2 .07
2 0.6 i2.5 19.0
3 5.9 0.9 0.9
4 8.0 14.7 8.3
5 12.8 16.7 0.1
6 26.3 16.7 8.3
7 10.2 9.5 10.5
8 12,5 7.3 14.9
9 15.0 8.3 8.3
10 0.3 0.3 0.3

Analysis of TPM showed a maximum concentration
of particulate matter in summer {Tab, 3}, Considering the
fow depth of water at most stations, high TPM values are
probably a consequence of botlom resuspension. The
obtained data were not significantly different between
stations.

The relatively high standard deviations can be ex-
plained with the fact that these values are calculated as
an average of three depths {0, 5 and 10 m). These are
depths at which mussels are farmed and although differ-
ent they were not statistically significant, For further cal-
culations, we thus decided to waork with average data.

The lowest POM concentration was recorded in
winter, the highest in autumn. Differences between
winter and suminer as well as between winter and
autumn are statistically significant (t-test = 0.000828,
test = 0.002804), while those between summer and
autumn are not significant {t-lest = 0.285358), All the
exarnined stations had a good qguantity of POM, ranging
between 1.2 mg/l (Lopar and St. Novalja Bays) and 4.2
mgfl in St. Povijana Bay.

TPM is refated to land contributions and also to
phytoplankton production (Schulte, 1975; Valli, 1980,
Fonda Umani & Ghirardelli, 1988; Williams & Claustre,
1991). Suspended matter is usually composed of inor-
ganic detritus, especially close to the shore or in shallow
waters. Even by taking this into consideration, we found
some relatively high concentrations of organic matter,
with values ranging from 14% (winter} 1o 77% fautumn)
of POM. Bayne & Widdows {1978} recorded, for the
coastal area of Spain, values from 3 to 100 mg/l of TPM,
with only 5-30 % of organic components. Qur results
can be well compared (o data measured in the Gull of
Trieste {Adriatic Sea). Authors measured from 0.7 to 4
g/l of TPM, with 25 to 31% of organic matter (Fonda
Umani & Ghirardelli, 1988).

Since the organic component is formed by tlive
planktonic organisms and organic products of biode-
position, it is normal that we found the lowest concen-
tration of organic matter in winter, when no planktonic
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Tab. 3: Mean values (+s.d.) of total particulate matler (TPM) and particulate organic matter (POM) during three
seasons af ten sampling stations. Relative contribution of POM as % of TPM is also showa.

. Tab. 3: Srednje vrednosti (+s.d.) celotne 5uspeud:rane soovi (TPM) in partikulatne organske snovi (POM) v treh se-
- zonah pa desetih preucevanih vzorc¢iscih. Prikazan je tudi relativni prispevek POM kot % TPM.

Winter Summer Autumn
TPM (mg/DIPOM (mg/t)l  POM ™M POM POM TPM POM POM
Station (% of TPM) {% of TPM) (% of TPM)
1 330100 | 0403 14001194 4307 1 2608 16800207 35609 { 2.00.%) {60.0011.0)
2 3.4(14) | 0.9(0.1) 128708101 3.3(1.0) | 2.2(05) 169.07.5) 1 3.8(1.7) | 1.5(0.9) {39.7(15.6)
3 3.9(08) | 1201 1310028 | 6.3(3.3) | 3.0(1.2) 148.0(22.3)1 3.5(1.1) { 1.3(5.7) (37.0(15.5)
4 17.8(20.53 L7001 (1800105 7.402.0) 1 16409 1253(12.9] 3.001.8) | 2.1(0.7 175.3(15.9)
5 3.0(1.6) | 0500.3) 173042 | 4.3(2.9) | 1.9(0.6) {497(13.7)] 2.6{(1.0) | 2.000.7) | 76.7(4.2)
6 48045 | 0700 12100318 4103 | 1.70.7) {47.30153)] 7.065.8) | 1.2{0.5 | 223{3.1
7 38014 | 0.80.4) 12200691 43(1.9) | 1.8{0.3) 44701701 2.6(0.6) | 1.20.2 148.3(19.5)
8 6.8(4.8) { 1.600.8) 1250560 ] 71{a.0) | 2.9(1.1) 6200171} 3.41.1) | 1.7{0.6) | 50.3(4.5)
9 3.000.7) § 1.1{0.3) 135,708 1 26(0.3) | 1.3(0.4) 150.3(19.8)} 2.9{0.4) 1{0.4) | 36.7(7.5)
10 23060 | 0500 (2200781180651 4201.3) 123008 28¢1.3) | ({86.0) [640(25.3)

“hlooms are present, and the highest percentage in
autumn due to the active planktonic bloom or scenes-
cent phase of the bloom (Marchetti & Cotta Ramusino,
- 1932).

Carrying capacity model

There is an abundance of data in literature on the in-
fluence of water flow on the particles or food concen-
tration {Dame et al., 1980; Incze et afl., 1981; Cloemn,
1982; frechette & Bourget, 1985; Loo & Rosenberg,
1989).

In estuaries, the sesten movement is dominated by
“the river outilow, while in the coastal inlets it is primar-
-ily determined by tidal cumrents, which are often very
weak, Food supply in the water depends not only on the
-water flow but also on the quantity and quality of parti-
“cles present in it (Zentilin & Pellizzato, 1996).

- Variations in food supply are in relation to tidal os-
“cillations and thus to tidal volume, as well as to POM
“oscillations in the water. We abserved that maximum
POM levels at our stations were comparable to the val-
- ues reported in other mussel studies {(Bayne & Widdows,
1978; Widdows ef al, 1979; wildish & Kristmanson,
1984; Carver & Mallet, 1990). Values lower than 1 mg/l
are common along the Atlantic coast, while higher val-
-ues are generally characteristic of estuaries and coastal
Jinlets (Carver & Mallet, 1990). The lowest food supply
“was noted for the wintertime, as a result of the Jow pri-
~mary production.

- Among the stations, we calculated the highest quan-
ity of food supply in Caska and St. Povljana Bays on
‘Pag 1sland,

Rodhouso & Roden {1987} found that zooplankion
‘Compete with cultured mussels for food particles and

aestitpated that herbivorous zooplankion consume 29%
of the annual phytoplankton production in Killary Hac-
bour, trefand. On the other hand, recent evidence sug-
gests that mussels can significantly reduce microzoo-
plankton levels (Incze et al., 1981), thereby effectively
decreasing faod competition. Given that increasing
stock densities have a positive effect on primary pro-
duction, our estimates of food supply should eventually
include not only the POM delivered to the system, but
also locally produced POM.

Food demand was calculated with estimates on fil-
tration rate and food concentration. At our sites, there
were atways enough particles present in the water {o
satisfy the average filtration needs by mussels. Mussels
consume tive and inorganic particles in the water
{plankton and detritus).

Since we did not find significant differences in car-
rying capacities measured in winter, summer and
autumn, average data is presented (Tab. 4). [n the end,
we concentrated an potential differences between sta-
tiens,

Relatively large water volumes and high POM con-
centrations gave high carrying capacities. St. Novalja
and St. Povljana Bays had a carrying capacity higher
than 2000 1. The lowest carrying capacity was calcu-
lated for Pogana {about 600 1).

In estimating the carrying capacity, we assumed that
the mussels had access to 100% of the available tood
supply. This approach does not alfow factors such as in-
complete mixing of particles in the Gulf, loss of particles
in the outflow, and contaminaticn of “new" particle-rich
water by “old" particle-depleted water from the previous
tidal cycle. A positive effect of musset stock densities on
nutrient regeneration, which can enhance local primary
production, should also be considered.
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Tab. 4: Carrying capacity equations and hydrological data for the ten sampling stations.
Tab. 4: Enache za izraCun nosifnosti okolja in hidroloski podatki za deset vzorcisc,

P ) Ecuation Cres Krk Krk Rab Rab Rab Rab Pag Pag Pag

a fer -

rame 4 st | 1.2 | st.3 | st4 | st.5 | st6 | st.7 | .8 | st.9 | st 10

a E\C‘!’}f}rage ebb tide 322 | 322 | 322 | 322 | 322 | 322 | o322 szz | o322 | 322

b f:;‘::.}”'g" high tide 303 | 303 | 203§ 303 | 303 § 303 | 303 | 303 | 302 | 303

c ?‘“!}y escilations (abyx2 | vzs | r2s | o125 § oaas | oies foazs | ot2s bo1zs | o1as | o12s
Cm

d |Tidal volume per cxi 201 | 377 | a0 | 320 | 463 | 27t 1 se0 | 1398 | e7s | 1030
day (x 16" m’)

o |T1dal volume per dx7 1407 | 2644 | 3016 | 2246 | 3244 | 1903 | 3920 | eves | avmr | 7217
week (x 107 m7)

¢ |Bay volume in ebb j-d/2 1217 | s7e | 1106 | 23a4 | 9732 | 2426 | 6274 | 11487 | 10683 | 15714
tide (x 10" m”)

g {Pay volumeinhigh | o) 1418 | 1255 | 1537 | 2665 110196 | 2697 | 6834 | 12886 | 13359 | 16745
tide {x 10" m°}
Water exchange per o

h . d/g 14 30 | 28 12 5 10 8 i1 6 6
day (%)

i fj‘j‘ﬁg’ suriace 16093001302420034491 23{2569200(3710500|21 7680044825001 1 194100{5410100{8245700

10§

i ?;2’ :_i'“”‘e Vi x 1318 | 1067 | 1322 | 2505 | 9964 | 2562 | 6554 | 12187 | 11021 | 16230

k [POM tme/t 17 | 26 | 24 | 19 | 15 | 12 | 13 2.4 1.2 |42
Food supply (x 10° .

I > ' x k 234 | 604 | 724 | 420 | 476 | 234 | 494 | 2332 | 550 | 2021
2 POM/Aweek) ex ’
Food demand (g k/1600 x 1.6

m [POM/kg mus- x24hx7x | 372 | 573 | 535 | a1e | 327 | w5 | 23 | 525 | 260 | ens
selsiweek) 82
Carrying capacity Hm 629 1193 | 1353 | 1010 § 1456 851 1746 4359 2119 | 3234
(tons of mussels)

All the sites have shown to be suitable for mussel
praduction. Carrying capacities higher than 500 t can be
considered as high. The lowest recorded canying ca-
pacity was in Pogana Bay on the island of Cres (600 b).
Generally, the best island for mussel production should
be Pag, where ali three bays showed very high carrying
capacities (higher than 2000 t).

CONCLUSIONS

it can be conciuded that all the examined sites on
Croatian islands are suitable for mussel fanming. The
present study only confirmed this statement already
known to national experts. Mariculture could be an ad-

30

ditional motive and way of eamning money for these is-
land populations, as well as incentive for new people
settling there.

Amang 10 sites, the best are those on the island of
Pag, but none trmed out to be non-suitable for mussel
farming. Simitar study should be performed on other is-
lands and new locations for this economic activity sug-
gested,
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POVZETEK

‘ V desetih manjsih zalivih ob S(’Vé‘f‘ﬂ()j&df&ﬂsklh atokil jo bil uporabljen model za ugotavljanje nosilnosti tam-
" kajSnjega morskega okolja. Studija, katere namen je bil ugotowtf primernost teh voda za gojenje skoljk, je slonela na
-~ terenskih podatkih o izinenjavi vode in koliini hrane v njej, dobljenil med vzorCenjem pozimi, poleti in jeseni leta
©1998.

Rezultati so pekazali, da so vse preucevane lokalitete primeme za $koljkarstvo. NajniZfa nosilnost okolja je bila
" ugotovljena v zalivu Pogana na Cresu, sicer pa je bila izmenjava vode zadostna v vseh preucevanih zalivih fod 5-
30% na dan).

- Dobljene rezultate bi lahko uporabili za upravijanje obalnih obmodij, primeraili za vzgojo Skoljk, pasebno v
f.pr:menh nacitovanega otoskega razvoja. Skoljkarstvo bi lahko seveda mocno izhaljsalo otoske gospodarstvo.
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