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Freshwater Jamno Lagoon (referred to as a lake}dite small depth, sub-
stantial thickness of organic bottom sedimentshHa&yel of eutrophication, and
pollution had lost a number of its assets whichtéohthe use of its waters for fish-
eries and recreation. The recultivation methods hiaae been hitherto suggested
are very costly and the predicted effects are it ggputable. In such situation,
another cost-effective recultivation methods o$ thody of water should be sought
that could be implemented in near future.

The present author’s idea is to implement a teethimlogical method of
recultivation of Jamno Lagoon through forced pipelintroduction of the Baltic
waters to the western part of the lake. The digghaf the excessive water masses
will proceed through a natural canal connectinglégmon with the sea. To mini-
mize the costs of the water transport from thetsee lake (and from the lake to
the sea at the time of ,back water” caused by pliagastrong north winds) it is
suggested to supply electricity to the pump sydtem a wind power station.

Restoring stronger impact of the Baltic Sea on gheironment of Jamno
Lake through forced influx of the marine waterslwtuse creation of a brackish
body of water with the salinity level of 2-7%.. lnet areas where salinity of 4%. will
be maintained (west part of the lake) it is liketat an assemblage of Baltic organ-
isms will develop. This in turn will enrich specib®diversity prompting diversi-
fied effects of living organisms on the aquatic iemvment leading to self-
purification. Majority of the organisms of the dloal-water Baltic communities
(plankton, benthos, and periphyton) will settletle lake through introduction of
planktonic organisms or pelagic larvae of benthogeriphyton via the pipeline.
Fish species of the coastal zone finding thereigefit salinity and abundance of
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food will migrate to the lake through the canal mecting the lake with the sea. It
concerns, in particular, commercially important gpe like flounder Rlatichthys
flessu$ or spawning schools of herrin@lipea harengysvisiting the lake occa-
sionally at the time of seawater influxes. The Iakk be settled also by the Baltic
species of great importance as the food base éatapory fishes like gobie®oma-
toschistus minuty$. minutu3, sandeelAmmodytes tobianysand greater sandeel
(Hyperoplus lanceolatys The transformed body of water is likely to bétled by
numerous invertebrate species typical for the ebasine and important as the food
base for commercially important fishes: polychaéiereis Marenzelleria, Pygos-
pio), bivalves Macoma, Mytiluy crustaceans - sand shrimpréngon crangoj
prawn Palaemon adspersysisopods Gammarus, Pontoporeiaand others. Shel-
tered waters of the lake, like the Gulf of Puckf@oe the ecological catastrophe)
provide especially convenient conditions for depebent of organisms compared
to the poor fauna of the coastal zone and the wafethe open sea.

Shaping of the qualitative and quantitative stuitetof the organisms in the
lake under transformation has to be based on thiedical methods (additional
stocking with selected species, biomanipulatiord asing the method of active
substrate). Introduction of the specified organism@imed at protection of the
indigenous species, e.g. stocking with bottom glgworly developing in the open
coastal waters or being on the verge of extindtiotine sheltered waters of the Bay
of Puck: rockweedRhucus vesiculosyisred alga Furcellaria lumbricalig, sea-
grass Zoostera marinp(Zmudziski 1994).

The method of ecological biomanipulation in thieelavill consist in artificial
stocking with the rainbow trout. Its role as a @d will be to limit the plankto-
phagous fishes (feral fishes), excessively breelireytrophicated bodies of water.
The planktophagous fishes are undesirable becaegeréduce numbers of water-
filtering zooplankton species (humero@spepoda cladoceran8osmina various
Rotatorig. Maintaining substantial density of water-filtegi planktonic crustaceans
is aimed at elimination and utilization of exces$yvdeveloping phytoplankton.
The unused phytoplankton causes undesirable plwtieaical changes of water
like limitation of water transparency, elevationpH. In addition, the decomposi-
tion of dead phytoplankton causes limitation of{#upporting oxygen levels in the
water, which can contribute to oxygen deficiencesgpecially at night in the bottom
layer even of shallow bodies of water. The selectb the rainbow trout as the
predator was justified by its better meat qualitgrosuch species as pike or zander
and for its very good growth rate in brackish wat@awrzyniak et al. 1987). This
species has been successful as a fish used forrgeehing” and it confirms its
suitability for Baltic mariculture (Trzebiatowski al. 1979).

The extensive (at large) culture of the troutamdo Lake has to be supple-
mented with the method of active substrate comgjsith introduction of artificial
substrate (e.g. steelon nets) on which a reachmdiage of organisms grows. The
latter assemblage constitutes a food base an@dhiserns especially smaller indi-
viduals of a given species (Piesik 1992). For imstagammarus@ammaruy
abundant on the nets in brackish water are eatéhebdrout, which contributes to a
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,salmon” coloration of their meat, rising the comial value and flavor of the
trout.

The method of the active substrate (Szlauer 12949, 1980; Piesik 1974,
1978) can be also used in Jamno Lake as a suppiamereaning tool reversing
eutrophication or as an artificial spawning sulistrior certain fish species e.g.
herring or roach (Piesik 1978, Wawrzyniak 1987)sémablage of organisms living
in large numbers on an artificial openwork subst(geriphyton) participates in the
process of biofiltration, biosedimentation and bmamulation of mineral salts (in
this number also nutrients) (Szlauer 1979, 198@siRi1978, 1992). Organisms
growing on substrates take part in elimination eftsn from the pelagial, in this
number bacteria and phytoplankton, contributingciteation of the bottom sedi-
ments. Elimination, particularly of pathogenic @ from the water has a big
epidemiological importance. Mass-growing periphytoganisms have effect, de-
pending on the number of substrates, on specieéviiwity, accumulation of nutri-
ents, creation an abundant, additional food basarfnals (e.g. fishes, waterfowl)
in the body of water. For the above reasons itggested to use old steelon fisher-
ies nets or other substrate for different purpesaslectors for larvae of sedentary
mussels Mytilus), units for supplementary cleaning of water, artdieial spawn-
ing substrates (Fig. 1). The most important functiothe periphyton assemblage is
played by sedimentators and filtratofSiliata, Bryozoa Cirripedia and sedentary
mussels) and sedentary predat&sctorig Cordylophora LaomedegPiesik 1978,
1992). Partial reversal of eutrophication can beieaed by periodical removal of
the substrates heavily settled by periphyton anddighing fishes, in this number
those feeding on the artificial substrates.

For utilization of the food base of the bottomthis number muddy areas, it
is suggested to stock the waters with sturgeoesliged). The latter species can be
an attractive item of future catches (Filipiak,gmral communication).

The most important problem in the recultivationtlod lake can be the sedi-
ments accumulated on its bottom. Those in the ¢iondi of small depth and the
wave activity can be re-suspended and limit watrdparency, not to mention the
release of nutrients. It is suggested to removes#timents with a dredger cutter
and transport them to designated dumping sitesand &t the time non-colliding
with tourist season. A ditch 2-4 m-deep and 50-rdenshould be dredged from the
west part of the lake towards the sea-connectimalc&uch ditch could collect
sediments from the adjacent shallow areas, prevgrtieir re-suspension. The
acquired mud, after drying on the dumping siteslmamised in agriculture and they
can bring economical effects, compensating the t@aamce costs of a small dred-
ger cutter. ,Vacuuming” of the sediments from thtehl should be continued for
many years. This 4-m-deep ditch will have an adddl role as a navigational
channel for keel yachts of the draught up to 3 msetés maintenance will require
also a use of a dredger. The rebuilding of thedaridver the sea-connecting canal
and the construction of the navigation channehoKoszalin Marina on the south-
ern shore of the lake will attract here a numbesaf- and motor boats from the
southern Baltic.
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The recultivation changes should be accompanieddyinistrative changes
and the area of Jamno Lake as a part of shelteagithenwaters should be adminis-
tered by the Urd Morski w Stupsku. In addition a 200-m technicahe on the
land should be also included in the jurisdictioritef above authority.

It must be emphasized that the construction ofpipeline and the wind
power station would not incur high costs and trmiltévation process can be initi-
ated in the near future and supplemented in theesulent years by consecutive
stages (stocking with selected fish species, mitmic).

There are over 500 lakes in the Province of Kaszals the conversion of
one of them into a real Baltic lagoon would not éav substantial effect on the
management of inland water resources and it wiilgor number of profits to the
maritime economy. Among the profits can be listdelvelopment of fisheries and
mariculture, Baltic yachting, development of gastnmic and recreational base,
improvement of thermal condition for bathing congshto the beaches on the open
sea. Spatial development of the coastal zone ohddrake is discussed in a sepa-
rate paper by Piesik (1997). Rearrangement of thtemsewage system of the
Jamno Lake drainage area constitutes a fundamemtalition for achieving posi-
tive results of the recultivation efforts.
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