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Foreword

In 2003 areguar stage of the IGCUNESD'BAtic Haoating Lhiversity prgect vas inpl enented. The
preset Bilein dready the seveth cotans the description of verk thet hes been done in 2008 o do
tamdsdatificresdtsadd thepget’ s educaiod activities. ring the year uder review, ssvell as
befare the prgect vark hes been carried aut ontwo vessd's: RV ‘Shriako/ ad saling catanaran ' G
tarus-11". In both cases research vas conhi ned wth educati ol tasks.

Resear chers fromRussi an State Hidroneteord ogical Uni versity, ‘ Sevnar ggd Geol ogi cal Gonpany (Rus-
sid, Gtrefa EEdajcd Sfety (Resig), Zodogjcd Irstitue (Resia), Gdz Uiversity (Sein adstu
dents fromRHJ St. Rtadar g Stae Uivarsity (Resig), Cadz Uiversity (Sein), Avero Uiversity
(Portugd ), Rynouth Uhiversity (Geat Bitan), Sockhd mand Uypsa a Ui versities (Sheden), Hanturg
Technicd Uiversity (Grnany), Glansk Tecmicd Uiversity, Sczedin Lodz, Lubdin Uhiversities (Rl a)
took part inthe BU2003 exped ti os.

The research has been carried ot wthin the franemrk of the prgect ‘Interdscidinary reseerch o the
Northvest Russia seas’, subprogram’ Research of the Warld ccean neture€ of the Federd Rrogram' Warld
@ea, addsowthinthe Nlnistry of Industry ad Sience o the Rissian Federation prgect * Beve opi ng
the nethod of assessnert of the changes of the Bl tic and Gaspi an ecosystemunder infl uence of the nature
and antropogenic factars’, |G UNESD ' BAtic Hoating Lhiversity prgect, BIs prgect, prgects of
the Mnistry of Education of the Russian Federation and state conpany * Sevnar geo' .

The prg ect vorks vere financed by the Mnistry of Industry and i ence of Russi an Federation, Ninistry of
Educati on of the Russian Federation, Russian Sate Hidroneteord ogica Lhiversity and by state conpany
“Sevnor geo” .

The research has been carried out jointly wth Hed Departnent for Navi gati on and @eanography of the
Mnistry of Ceferse of the Rissian Federaion and wth sailing catanaran ‘ Gantarus-117.
Sietificresuts dta ned wthinthe BFU2003 vere repaorted on atharitaive interneti ond and donastic
scetificfoaus Bltica@ygesintsink (Agusst, 208, FdadBtonarRessian Trilaed ned-
inginHlsinki (Novenher, 2008), Ineraioad Bdtic Saa By in St.-Rterdar g (Mrch, 2004), Annual
B35 wor kshop i n Saeden (May, 204).

Dita of the dsservatios during expedi tion have tramsnitted inthe Neer Rl Tine Regine to the Ba5
veb site and vere availad e for the nenbers of B3R

Rector RSHU m
Rd. Q H Lev Karlin
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BFU 2003. XI International Training Through Research Cruise on
the RV ‘Sibiriakov’

Tatyana Eremina, Svyatoslav Tyuryakov

Anual survey inthe Roper part o the Btic Ssa ad its coestd aess ves hdd in Juy - August
2003. Resear ch was done accor d ng to subpr ogram ‘ Resear ch of the Wirld ocean naturé o the
Federal Rrogram ‘Wrld Qean', international |GG UNES3O program‘Hoating Uhiversity, con
tract wth ‘Savnor ged  ged ogical conpany and sone other prograns.

TASKS FOR THE CRUI SE

Toestintethe curet staed theBidtic S todescribethe battomsed narts ad evd uete their pdluion
toresearch the chages o veters structure inthe catrd ad sauhern besins of the BAtic S|adetothe
north-sea vaters inflowin January 2008 to cary ot geonanitaring inthe GIf o Fnad ad on the
Kdinngyadshdf, toresearchtheinfl uence o chennca nonitians dunped i nthe Borrnhd mBeep on state of
narine enviromant, to gve tranng ad education far studets franthe Wiversities o Geat Bitan
Rdad Rortugd, Risia Seinad Sedeninp enartingthe ‘tranngthrogh-research princifde, toarger
nsethemdcrusesemmar inSockhdmtodevd pineraiod cdlaoraioninthe sphere d ev ramen
td ad narire inestigatios on df feret levds becae the tasks far the expedtion oboard the RV
“Shbiriakov’ insunmer 2003,

THE CRUI SE

Ativities ingenerd. Al the students being supervi sed by experienced teachers varked in laboratories
(ged ogy, chemstry, hydrd ogy, bd oy, neteard ogy and deta processing). They attended | ect res and sem
irers, nade presataias o thar omscatific prgects, cotribkedsigificatlytothedsoass ond pe
linrery resuts of the eqed tion during the seminer in Stockhdm Additiod |y fore gn students atended
Rissi an | anguage c asses.
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Lectures. The lectures ad presetatians g ven by bath prafessars ad students onboard the vessd  cowv-
gathedggificat vaiey d tqics.
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Rd. G Funn 1 Gdd ecdogcd pradd ens

(RHJ Russia) 2 Minecdogcd ppadens of the Bdtic Sa
3 Edagcd adhedthrisks

Rd. A Rybal ko Sedinertati on processes inthe

(‘Svnarged, Rsssi @) Bltic Sa

Rd. G Funn Chenncal noni ti ons dunped i nt o

pd. A Rybd ko theBdtic Sa

D. MSilin 1 Rysicd geagapy o the B tic

(R Russia) 2 lifeinthe Edtic Sa

3 Rtrghicgioninthe Bdtic Sa

D.P. Rovaaov

1 Sepecdiaities o thernohdine

(Gtrefa Edagycd Siety,
Rssi g)

(R Russia) structure o the Btic Savaers
2 Minfeatues of hydedogcd regne
o the Bltic Sa

D. R Vankevich 1 Qgaisaion o deservatios data set

2 Fleddadapracessingin GS
3 Visdissgiond ctasds

(Cad z lh versity, SeEn)

D. M Séez Rhbes B ococetraionadtadicity
(Gdz Uivesity, Sdn dfedts o sufatats
M Riz Nhe M crosensors i n nari nesci ence

C Grdez Mjias
(Cad z i versity, D)

Nnncry of narinei nvertelrates

F. Arj ona Maduefio
(Cad z i versity, SeEn)

Gnaregd aioninte eostfishes

|. Sxra Mrtirs
(Aveiro Ui versity, Rrtud)

Tidd vave propegati oni n a channd

Sl

L Bom
(Uppsd a Lhi versity, Sieden)

GROIMaternative sevage treatnent of black vater — preinnary life
cycl e assessnent and conperi son to conventi ond treat nent

Senminar inStockhol m This activity becane tradtiond oboard the RV ‘Shrido/. The seminar wor ked
during Agust 12 and ves dedi cated nai Ny to various issues rd ated to the B tic Saa enviroment. Invited
guests atended the semner . Among themLars Ryden professar a Upsd a Uiversity ad drectar of the
Biltic Uiversity Rogyam Lef Litsgard, Geirnan of B¥ora, wichis the enviromentdly aientaed
secondary schod in Seeden, Qeg Savchuk, assistant professar, vistirgsaatis a Stockhd mUni versity.
They cotribued wth speeches and wth interest listened to studats, wo preseted the resuts o the

WORDS OF WELCOME

D . Tatyana Eenna
R Head of the Bxpedition

CPEN NG THE SEM NAR

Gytan Vadi m Shar onov

Srvice of Ressian Federation

Head of Navy Hydronet eordl ogi cal

CONTRI BUTI ON CF NAVY HYDROGRAPHI CAL SERV1 CE GF RUSSI AN

FEDERATI ON TOTHE BALTIC HOATI NG UN VERSI TY PRQJECT

GUESTS SPEEGHES

Rd. Lars Ryden
Uppsa a Lhi versity, Dr edtar
o the B tic Uhiversity Rrogram

| NTERNATI ONALI SATI ON G- EDUCATIONIN THE BALTI C SEA
REG AN AND THE BALTIC N VERSI TY PROGRAM

lef Litsgad
Chai rnan of Btora

EURORA — EDUCATI ON FCR A LIV NG BALTI C SEA
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research done dringthe eqpedition ad participaedin
dsassim It isdsoatradtionthat suats pegarethe
reports together wth their supervisors ad becone the
nai n speekers of the semnar. Rogamves very tigt
as nary interesting facts were foud wich hed to be
d scussed

AsoD. Oegg Sachkkread the lecture etitl ed “Birghr
icaiond the BAtic S recat devd grarts ad si no-
Idiaf.

SCl ENTI FI C RESULTS

Hidrd ogicd conditions. e to fair wth sone c oud
vesther ad intesive asopion o sda radaion strag hesting of the suface | ayer vas doserved over
the ide besin ad especid|ly in the esstern GiIf of Adad (W to 24.5°Q. Veatid T,Spdiles ad
sectiaons denarstrate sigificat stratificaior thin(nat nare then 10m yoper nixed | ayer , sherpened (Wth
gadets wp to 223Any sumer thernacling often wth uderlying cdd interned ate layer, ad rea -
battominversion Sich a sherp stratification ves nat doserved during none o the preceding cruises of the
RV “Shrigko/. Gadaion o soe stratificaion pragtes fa sgarde staias o the add setion
cafirnedthe layers staility, domratinginfluence o teperauevaiaias ndasity gad et (excet far
the very near-battaml ayers were therde o sdintyisincressing).

Thernohd ine structure of the southern BAltic (Kalinngrad and Bornhd mpd ygons) vas forned and i's
i nfluenced by theincoming northrseaveters. Thiscanbe seenonindeted T,Sprdiles, dteraingsid aers
vithdf feat T,Sindxes. Vaidilityindsribuiond sdintyislesthend tepraue ada gdaiasm
the Bornhd mpd ygon honegeneous distribution of salinity was narked up to depths of 50-60m

@nhi ned d agostics of hydrd ag ca and hydrachenncadl condi ti ons | et's speek about their certanaoormal ity
(in conperison wth data of preced ng expedtios) caused nainly by the recent (January 2008) strog
iflovd thenorthseavaters. Indret irdcaias o thseat ae dapdsraificaininfidds d dnost dl
the d enants; lockup of reatively varmand saty deep vt ers and consequent vedg ng of the thernacl i ne

PRESENTATI CNS BYTHE BFU STUDENTS

A exander Smrnov PEQLI AR TI ES OF THERMOHALI NE STRUCTURE OF WATERS ON
Deni s Gad kov HELQOM SECTI ON | N THE BALTI C SEAINAUGUST 2008

Inés Sxra Mrtins THERMOHALI NE STRUCTURE OF WATERS ON MERI DI ONAL SECTTONS I N
CGxrl os Gonzal ez THE GULF CGF FI NLAND

Lida A exandrova | NFLUENCE CF THE NORTH SEAWATER | NFLON ON OXYGEN REA ME CF
Yevgeny Mrozov DEEP LAYERS CF THE BALTI C N TRATES AND S| LI GON DI STR BUTI ON
Paul i na Paw ak INTHE BALTI C PRCPER

Lubomira B om

NtdiaGslin | NFLUENCE GF THE NORTH SEAWATER | NFLONVON THE NUTRI ENTS

A exander Soronkin D STR BUTI ON | N DEEP LAYERS GF THE BALTIC

Mar ia ded Mr Ri z Nafiez SPATI AL D STR BUTI ON GF TRCPH C GONDI TI ONS | N THE BALTI C SEA
Faxi sco Ajona

Hol |y Gonfoes RELATI ONSH PS BETWEEN CHLORCPHYLL- A CONCENTRATI ONS AND
CHEM CALVAR ABLES | N THE BALTI C SEA

Bnel i na Fer chow ESTI MATI ON G- BOTTOM SEDI MENTS AND NEAR- BOTTOM WATERS
PCGLLUTI ON I N THE MAI N SEDI MENTATI CN BASI NS OF THE GULF CF
FI NLAND

A exandra B shova GEOECOLOG CAL RESEARCH I N THE AREA CF BCRNHCLM PCLY GON

Lubomra B om DRI NKI NG WATER | N SWEDEN
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Fgre2 Dstribuion o temperaure ( °Q dagtleads Fogre3 Dstribdiond sdinty (F8) daogtheadis
d treBltic%a d treBiticSa

tothesuface inressedsdinityinthe rear-battamadinernad aelayers, addsohighcatet o axygn
siliconad aher cerecteristicstypcd for trasfaned north-seavaters slody spread nginthe deep vt er
pats d the Btic Sa
Inflovevert. The nain factor, that influenced the farnation of hydrochemncd structure in deep-vater
pets o the Bdtic Sain Agust 2003 is the strog inflovd the north-sea veters, wich occurred in
January 2008 Intersity of the inflowis estinated wthin the range from130 to 18kn?. Adysis o the
cdlected deta shoved, thet a the nonent of dbservations under the influence of the infl owtransforned
vaters wth incressed sdinity ad decreased tenperature filled the Gitland Deep, pushing “dd’ Bdtic
vater northvard (Fg 2 3). Qnecertration of dssdved axygen in the Deep vas between 2 4 and 3 7nh/|
(Fg4). Qe o phospetes (FgH ad silicaes decressed cowertraion o nitrates incressed The
border of displaced “dd’ BAtic vaers wth deficit and conpl ete absence of axygen and correspond ng
cotet o nurients vas cearly doserved on the northern slope of the Deep. Mesurenents in the end o
June 2003 dore by the jaint Sirshov Institute of @eand ogy (Kalinngrad) and R&-U (Sai nt-Retershurg)
exped tionaboard the sailing caanaran “Gtarus-11” shoredthet intheind caed periadthe vater inthe
Gtland Beep vias nat reneved still. Thus ve can concl ude thet dbservations in August coincided in tine
wththe nonent of filling and renevd of deep vaters inthe Gl and Ceep.
Bor nhol m pol ygon. Here geocecd og cd research vas dore a 10 staions, two of which were located in
the pace of chenncal nonitions dunpi ng after the Wald Wer 11. In 2002 on the Bornha mpadl ygon aneer o
hic codtios vere prevailing Gidation zoe vas foud @ none o the statians. In 2008 the situation
sharpy changed. A 5Sstations oxi dati on zone gopeared, wichind caed onchanges inecd ogca situeti on
Aaut of dssdved axygen inthe ner-battaomlayers is linked wth changes o redox-patetid (Fg6).
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Figure 6. Change of redox-potential in the near-bottom waters on the Bornholm polygon in 2002 and 2003.

xygen concertrati on changes from2 3to 6.5m/1. Inthe very Boxrnhd mBeep niini nomval ues of d ssd ved
oxygen concertrati on are kept (stations B, BY). Ayaetlyitsla ge anouts are used far oxi dati on of
the yper layer o sed nerts.

@oecd og cal situation sharpy changed during only one year, wichisnast likdy rd aedwththeinflow
evat franthe Nrth Saresuted in vatilaion o the rear -batamlayers o vater. Gideation zoe g
peared and Eh val ues in the near-batt omvet ers and bott omsed nents becane positive. Thus we can speek
about ingrovenart of ecdogca situetion Thisisasoreflectedin decreased covertraios o tadicatsin
the neer-battomveters, wich ve can see on the exangle o arsenic. Inthis sese ve can consi der thet
i nfl uence of the dunping site onthe enviroment Wil be a so decressed. However accundl ati on of destruc-
tionproducts wil take paceinthe very sed nerts and wien aneerddi c caditions wil be estadished agan
thscanleedtonareinensive pdluwion o the neer-battamvat ers.

VWHO DI D THE CRU SE

1 | Nanme Gount ry Irstituion Rosition

1 | Tatyana B emna Russia RSHU D., dief o theeqadtion
2 | Aexander Averkiev Russi a RSHU D., viedid d theeqpadtion
3 [ Jury Sherbakov Rsssia RSHU Hdrd og st

4 | Sy gy Vilgkin Russia RSHU Data nanager

5 [ Aexey |saev Rsssia RSHU mhD, hyddag st

6 | Larisa Rsima Rsssia RSHU Ghen st

7 | Nikell Silin Rsssi a RSHU DO., hdgdg

8 | Gigory Frunn Russi a RSHU Rd., chemst

9 [Rar Rovatorov Rsssia RSHU D., hddagd

10| Tag r Lakhov Rsssia RSHU Hdrd ag st

11 | Syacslav Tyuryakov | Rsssia RSHU hD student

2| Aexander Teilov Rsssi a RSHU O., hdags

13 | Sy gy Vinogradov Rsssia RSHU Cata nanager

14 | Aexey Nkiforov Rsssia RSHU mhD, hyddagst

15 | A exander Rybal ko Russia Sevnorgeo, Russia Rd., dag st

16 | Ntdia Fedorova Rsssia Sevnor geo, Russi a D., gdgg
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I/ |Ronan Varkevi ch kra ne CGrtrefor Edogcd SSfety, Resia Dr., ceta naneger
B [Mnica Seez R bas Sein Uivesity of Cadz Sen D., dens
D |Mariadd Mr Riz S n Uiversity o Cadz Sen S udent

D |CGxrlos Grezd ez Sein Uiveasity of Cadz San S udert

2l |Raxisco Ajona Sein Uiversity o Cadz Sen S udent

2 |Inés Sra Mrtins Rortud Uivesityd Awvero Rrtusd S udert

2B |Bnina Ferchow R and Technical Whiversity of Hinlur g, Gernany | S udent

2 |Padina Paak Rdl and Technical Wi versity of Glansk, Rl and S udent

5 |Hol 'y Gonbes Geet Bitan | Wiversity of Aynouth, @B S udent

2 |Lubonmira B om Sieden Lhi versity of Uppsal a, Sheden FhD student
Z |Qga Pasyukova Rissi a RSHU S udert

B (Lida A exandrova Rissi a RSHU S udent

D [Aexander Smrnov Rissi a RSHU S udent

I [MtdiaGsim Rissi a RSHU S udent

3 | Yevgeny Mrozov Rissi a RSHU S udert

2 |Aexander Soronkin Rissi a RSHU S udent

3B |Aexandra B shova Rissi a RSHU S udent

3 [Denis Gadi kov Russi a Shnt-Rtershur g State Uiversity, Resia S udent

*Tatyana BEremna is associate professor doing environnental research in the Departnent of Hsheries at RSHU
Snce 1999 she is the Head of the BRU expeditions onboard the RV *Shiriakov'. Enail: tanya@shu.ru

*Svyat osl av Tyuryakov is a Ph.D student in the |GZMDepartnent at RSHJ Invol ved in the BRU since 1998
wth the nain focus on international cooperation. Enail: slavi k@shu.ru
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Marine research and education onboard the sailing catamaran
“Centaurus-11” in 2003

A exey Nekrasov, @Glina Bashkina, Svyatoslav Tyuryakov

XI CRUSE. RESEARCH IN THE BALTI C PROPER

This expedition vas undertaken by jant effarts of Rissian Sate Hdroneteord ogca Ui versity and Siir-
shov Institute of @eand ogy (Alantic Banch, Kdiningrad). Research vas done accord ng to section “The
Bltic Sed’ o the sugroyam‘ Rsearch of the Wald cceen e, wich is the part o the Federd
Program*‘ Vrld @ean . Intermationa cooperati on vas deve oped dring the visit to Grnany and pertici -
ptininkd WeskoninvitaionfromGQristianAlrechts Kd Uiversity.

TASKS FOR THE CRUI SE

Threnaintask far this cruse of the catanaran vias to study the effects produced by an i ntensive i nfl owvof
sdine vater fromthe Kattegat intothe BAtic Sea, wii ch occurred betveen January 1626, 2008 Asothe
“Gritarus-11” for thesecodtinevesinvitedtovisit Grnany ad participateinenvirometd educaiont
d pgect wthinthe frammrk o the Kd Wek

THE CRUI SE

Thernohal i ne structure, dissol ved axygen regine and pH structure were studied wth | DROINUT 316
nol ti-peraneter proce. A the first stage (June 12-19) the neaslrenants vere done in the Fro Deep, the
Gtlad Bsin the Stdpe Gard, the Stdpe S11, the Brrhd mBasin ad the Himarne Strat. A the
secod stage (JUy 1-5 the area under investigetion covered the Arkona Basin, the Hammarne Strdt, the
BrnhdmBssin, the Sdpe Si1, the Sdpe Gard adthe Gask Bsin (g 1).

Fogrel Shene of statiosinthe BAtic S.a The sailing catanaran “Grtarus-11”

SCI ENTI FI C RESULTS

The data datained in the crui se evidence of continuing ad extendng i npect o the i nfl owupon the cond -
tiosinthebatom ayers o the Bdtic Ssa ThesedtagveaJue Juy spificadiontotheprocess of sdine
vae peerdiondagtheminads o the BAtic generdly described by the reslts of successive cru ses
of Grnan research vessd's (RV “Rdessar Abrecht Rk’ (January), RV “Guss’ (Felruary and Mrch),
RV “Av.Hnd d” (My adJdy)). InAgres2ad3theverticd dstribkiond teprauweadsdinty
dogtheminBlticaxisisgven Fgure4 (besed onthe resuts by nenti oned Grnan vessd s and those o
“Grtarus-11") denarstrates variaion o the near -batansdinty a severd rgresataivestaiasin Arkona
(A, Brndm(B, Stdpe Gard (), EGitland (FI, Gtland (Q ad Fr 6 (P rejas (kesirs). Two

10
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pesks are preset on nast of the variation curves suggesting thet tvo inpu ses of infl owapperently took
pace. Qarse estinate of tines o the curve pesks g ves sone rough i dea about the speed of propeggati on of
the naxi numi nfl ow ef fect fromane besinto axther.
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Foure 2. Dstribution o tenperature (°Q dagthe axis Fore3. Dstribiond sdinty (F8) dogthe ads
d treBitic Sa Jue 1219 o the Bltic S Jue 1219

The fdlowng estinatios vere dataned for the speed of this process, which nay cheracterise the ‘trams-
mssiancgedity o sills sgparaingthe besirs:

Boundary A B B- SC SC SEG | SEG G GF
Transnssi on
speed, nnl es/ day Vayhd | Q4 Q9 Vayhd | Q5
0 50 100 150 200 250 mies
9. - % @ 30 oo 2 18 16
- ¢ NO CHANGE
— SEG
20 .
- DECREASE
_ 18- \
2
]
Z 16
&
14-/\/\
’ Figure 5. Development of the inflow processin the last two
124 weeks of June.
= — | Srestaiosdringthecruise of the caanaran “Grtarus-11”
100 T oo 100 180 200 Vere doetwcee wthshift intine This permts to conpere the
TIME, DAYS hydrographic coditions separated in tine by about tvo weeks

Figure4. Variation of the near-bottom  (fromjure 18to Juy 2-3). InFgre5theresit o this comperi-
sdlinity in 6 basins of the Baltic. soni's shom denarstrati ng the aress were the sl irity i noressed
Oecreased and i || wstrating deve onert of theinflowvprocess doringthenetionedtineinerva . Wesetha
the incresse of sdinity predomneted practicaly everywhere in the near-bottoml ayers fromthe Himarne
Srat tothe Eregn
A the same tine, inthe nost part of the Brmhdmregon, decresse of sdinity vas doserved aove the
inresse aea THspossidy canbe assigedtooscllaios o thetdadire detoinerd vaes addso
one-tine ooserved thickness of the near-battomsdine layer nat dvays can be regarded as a conprehen
swvecdaadeistic d aninflowinfluence

11
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Kl EL WEEK

In 2003 the sailing catanaran “Gtaurus-11”
far thesecodtine particdpatedin Kd  Week
(Jue23-), wichisaed thelargest evarts
inthe northern Brope. The invitation ves
received from Academc Service of
Ineraiod RAaiosa QristiarAlrechts
Kd Uivesity. Treinitiaive toinite the
catamaran cane from tbhe Tied - non
govequnentd organi sation for envi romnenta
praection o the Nrth ad the BAtic Ses.
Ewironnental education. Dwring the Kd
Week the catanaran ad a | the nenbers of
the BRU expedition were involved into
ativities wthinthe framavrk o the prg ect
nened “Kd -salingadty’. Treprgedt isaned
a dissemnation of environnental know edge
adindvenet o locd podaion (first o
dl studats) in ativities on studying ad
pratection of the enviroment. The program
o patidpation o the BUeqedtioninthe
proect vas devel oped together wth Hhe
Tied rgresataives d Gtre fa Applied
Ecology (Sllamde Estona ad o Cadz
Ui versity (Sen).

Dring the Kd Week nenbers of the BRU
exped tion vorked together wth sciertists
ecd og sts framthe Imstitue of Mrine Research (IfM Kd) ad Hie Tied socdey. Two c asses about
ecdoycd staed theBltic Smveehddevery day withd fferet grous o visitars (nestly students fram
Ked and tows around). The classes ind uded | ectures and denanstrati on experinerits onthe nodd of the
BAdtic S8, ad dso practicd part, wen the catanaran vert to the sea to take samles and nessure
hydrophysi cd, hydrochenncd ad hydrdoid ogcd perameters a two pants of the e bigt. Intheed o
each class the sanples were amd ysed and resuts denonstrated on a conputer . Ative patidpation o
gestsindl thekinds of practicd evirometd wark is varth to be narked

Wio attended the classes. 8" year studats framred schod in Risdorf; 5% year studerts framFe herr
vonSenShieinKd; 4" year studats fromAriedrichhrJugeShieinKd; studets of bidogcd corse
fromgynmesi umi n Ekkernferde; represetatives of Academc Srvice o Intermatiod Rdaias a Kd
Wversity, d the IfM/Assi stance Sciety, d e\ getics conpany Ganp24si eben, of Hei Td Dgtd Video
conpany, d Brplatolatery, of Ke BEwiroment Departnent, who co-sponsared the “Kd -sailing city”
prgect; nenbers of coord nation group of the scientific and technica program”Mrine Research’, whi ch
isjantly fufilled by the IfM EMR sci etific-research centre, Redagogc Imstitue ad Hhe Tidg
represetaives of nass-ned a (nevepapers “Kd er Nchricrten’” and “Ked er Wadhe aling’, rado staion
“Norddeut scher Rundfunk — Welle Nrd’, tedevision chands SATL and RTL internationd nagazi ne
“Nitihd1s’).

Bhibition The RFHUgoup vas invited to take part in exhibition ded cated to oceanographi ¢ research
onboard the RV “Aka”. Three posters cotared the naterids aou adtivities o the BAtic Hoating
Uiversity, itshistay adstructure, types o fiddresearch by the vessd s “Shiriako/” ad“Giarws-117,
themainresdts, broedinenagiod rd &ias.

Lectures Qnagreenart wthinstitue o Mrine Rsearchdringthe Kd Wekthechefs o theeqedtion
e lectures wthinthe franevark of lectures cyde “Raegt Earth’, hddinthe IfMAquari um Prof essor
A V. Nkrasov hes read a lectre “Bergy o occen tides ad its gdicaial. ctar V.T. Paka spoke
aou “large inflovevets o the north-seavaters into the BAtic adtheir cosequences’. Dwing dl the
indcated activities R3U students were in pernanent cotact wth students fronKd Uiversity ad
sdetists fromirstitue o Mrine Rsearch
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1 Name I nstitution Rosi ti on

1 Vad mPaka Shirshov Institute of @Qeand agy D., die o theeqadtion
2 Aexey Nekrasov RSHU Rao., chef of RRFRUgowp
3 @ inaBashkina RSHU Cid o thefidd prattice
4 Sxr oy Vilekn RSHU Data nmanager

5 Nkday Gl enko Sirshov Institue of @eand ogy FhD, hyddog st

6 A exander Rodufa ov Sirshov Institue of @eand ogy Hdrd ag st

7 Syaoslav Tyuryakov RSHU D studert, hydrd og st
8 A exey Sonorokh RSHU Hdrd ag st

9 Yevgeny Mrozov RSHU S udent

10 Ntdialvaova RSHU S udent

11 Aexander Kurilo RSHU S udent

12 HlippBstkin RHJ Centaurus-11 Sukt/sala

13 Sergey Kharkov CGrtarus-|1 Gptan

14 Anatdy Korovin Criarus-|| Vicecgran

15 QO eg xhoubaba CGrtarus-11 Sila

Xl CRU SE. EDUCATION AND RESEARCH IN THE GULF CF FI NLAND

The cru se vas argani sed by Rissian Sate Hidroneteord ogca Whiversity add nainy ded cated to fid d
practice far students studying narine sciences & RBUad uiversities o Hrope Ativities dring the
cruse fodloned the progpamaof fiedd practi ce devel oped and accepted a8 R3HJ general BRU program
agreenent wth Bas project “Harmiul Agd Boons” and agreenent wth Zod ogicd Institute

TASKS FOR THE CRUI SE

Tocary out amud standard oceanographi ¢ researchinthe Luga Kopora besin, to take p ankton sanpl es a
points determned by the agreenent wth BaS prgect “Harnil Agad B oons”, to take pl ankton sanpl es
wthinthe franevork o ageenart wthZod ogcd Institue (Sin-Rtershurg), toprovidefiddpaticefar
sudats, idudmgdvingpatice verethetasks fa thiscause

THE CRUI SE

The cruse vass held betveen Juy 19

ad Agst 06, See the research pd y- ¥R Y % 4 % 9 9 3
gnml——lgxeﬁ D.rlrgtmdusetm 54 46 38 33 28 23 17 11 6
suats pafanedd! thekins o fidd c0. L
vark onboard the catamaran, ind ud ' 5 4 s s 29 24 18 1 1
i ng neesurenernt s of oceand ogi cd and 35 Kopora Ba
neteord ogcd characteristics, sam 56 48 ¥ 1_9p 13 yg

ding processingmaterids o dserva
tias. Tregidmgpindded dl the 59.8-
expedi ti ons onboard the catanaran
“Grtarws-l1” is“tranngthraghrre
searchl’, wichles studerts ad youg
satigskeindvedind| theresearch
ativities

The catanaran is a comortad e ves-
sd far dving Thet iswy every sum
ner students wo have d ving | i censes
gt thequotuitytodwve It isagad
practice ad d so they hd p wth sam

Luga Bay
%
59.7

28.2 28.4 28.6 28.8 29.0 E
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ding framthe battom Sedd atetionis pad a faeon ssuats-dvers to
eduk the digtest dfferece inuderstadmgtherdes o udervaer sig
rds

10 students fromRussi an Sate Hioroneteord og cal Uhi versity and 8 student s
fromBEraopean Uhiversities (Gdz (Sein), Rynauth (Geat Bitain), Sock
ha mand Uppsd a (Seden), Sczecin, Ludinand Lodz (R and)) took part in
treause

SCI ENTI FI C RESULTS

@rerd hydrd ogica conditions in the Luga Kopora regi on vere deternnned
by rdaivdy stdde veather codtias. Haing o the suface vaers ves
intensive, but not deep due to veak wnd nixi ng. The upper nmixed | ayer vas
dnast not devel oped a the nonent of dbserveations (average
verticd gadets d tenperature inthe ygper 5mlayer frequen-
|y exceeded 3°Cnm). Averae veticd gadatsd sinityinthe
sane | ayer reach up to 0.34am Further up to the depth of 10m
the verticd gadets ae vesker, ad degpy dstribdion o the
characteristics becones quasi  honageneous.

A the surface two tenperature nini nuns are abserved (Fgure
7). Qelocaedinthe northeast o Kopora By, adthe ahe in
the southern Luga Bay. In bath ceses teperaue is aou 7-
8°C which is the sharp anonaly as surroundng veters were
varned up to 17-21°C correspond ngtotypicad sunmer heating
inthsreggmintheedd Jdy.

Dstribtiond sdinty a thesufaceis daateissdby digtly
i ncreased background val ues exceeding 3.0-3. 5%q(FH gure 8).

Othe nost part o the research areathe suface sdinity is decressing coestvard, wichis returd de to
rivers dschearge Bit there are soe exogtias. The nost evidet is inthe noth - esstern pat o the
Kopora Bay, were sdinity is increasing coastward and reaches the absd ute naxi num (4. 9% on the
coastline. I'nconinati on wth the surface tenperat ure mn nom(7.00°C seeaove) thisimicaes anintet
sve updling et rear ths part o the coest. A the sae tine inthe aea o the secod tenperature
nni nom(the southern Luga Bay) noincreased val ues of sdinity are doserved Rabaddy this canbe dueto
strag freshening ef fect of the lLipp Rver . Asoinrdaionwthinesvve castrutionintheaea d fuue
port conpl ex, abserved inthe southern Luga Bay enviromenta cond ti ons can be deternmined by nat stan
dard ressars.

T T T T
28.3 28.5 28.7 28.9 E

FHogre 7. Srface teperaure (°Q inthe Fgre8. Srface sdinty () inthe
Luga and Kopora Bays Luga and Kopora Bays

Near-battomd stribution of tenperaure and sdinity denarstrates spreadng of the near-battomvaters
fromthe deepvater part o theGif o Anadcoestwvardd agtherdaivey deegp cad inthe esstern part
of the Luga Bay. This process vas dsserved in previoss years dso. Anest everywere inthe regon the
near-bottomsainity is higher than 5%e wi ch exceeds the average clinatic vd ve
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1 [Name Qutry I rstitution Rosi tion

1 [ A exey Nekrasov Russi a RSHU Rd., did o the
epdtion

2 | @Gl inaBashkina Rsssi a RSHU Viceche o the eqadtian

3 [ Veniamn Mrlin Rsssia RSHU Gie of thedvingteam

4 | Anatdly Korovin Rsssia RHJ Cntaurus-|| Dving sypervisar/ Vi
cgtan

5 | Sergey Gl ubkov Rsssi a Zodogcd Iretitue Resia D., bhdgd

6 |M Gl ubkov Rsssi a Zodogcd Iretitue Resia Bdag g

7 |lrira Vilekima Rsssia RSHU Hird og st

8 | Nital i a Fedorenko Rsssi a RSHU Suwet, dver

9 | Mria Sharat unova Rssi a RSHU S udert

10| Mkhai | Kazakov Rssi a RSHU S utkent

11| Oga Rakina Rsssia RSHU S udent

22 |{\Mad slav | vaov Rsssia RSHU S udent

B|L Rtroa Rssi a RSHU S udert

14| Konstatin Vesi | yev Russi a RSHU Suwet, dve

15| K Bobrov Rsssi a RSHU Suwet, dve

16| D Dergach Rsssia RSHU Sukt, dwver

17| Hlipp Bashkin Rsssi a RHJ Centaurus-11 Sukt/ Sila

18| David Foque Aieza  |Sein Uiversity of Cadz, Sen Sukt, dver

19| Nt asha G oker Gea Bitan|Uhiversity of AHynouth, G S uwdent

2 | Joseph Bl er Gea Bita n|Uhiversity of Aynouth, G S udent

21| Jugtakonjerko Lthena |Uiversity of Uppsala, Seeden | Sudent

2 | Thomas Hansnmann Gernmany  [Uhiversity of Sockho m Sheden| S udert

2| Ana Szyper ska Rd and Uivesity of Sczecin, Rdad | Sudent

24| Ksawery Kuligowsky |Rdad Ui versity of Lodz, Rdad S uwdent

2 | Dom ni ka Boguszewska (Rd and Uivesity o Libdin Rdad S udert

2% | Sergey Kharkov Rsssi a CGrtarus-|| Gptan

27| Q eg xhoubaba Rsssia CGrtaurus-11 Sila

VWHO DI D THE CRUI SE

*A exey Nekrasov is professor in the Departnent of Geanology at RHI Aeas of his scientific interest are long
vaves, tides, tsunami, tidal energetics, problens of coasta ecoogy. H is the head of research expeditions on

sailing catanarans since 1984.

Enmail:

nekrasov@shu. ru

*Galina Bashkina is engineer in the Departnent of Chemistry at RSHJ Last 6 years she is the nanager of the
Enail: daly@shu.ru

salling catanaran ‘ Grtaurus 11°.

*Svyat osl av Tyuryakov is a Ph.D student in the Departnent of Integrated Qastal Zone Minagenent at Russi an
Stat e Hydronet eorol ogi cal Lhiversity. Invo vedinthe BRUsince 1998 wth the nai n focus oninternati onal cooperati on.

Enmail: slavik@shu.ru
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Some peculiarities of thermohaline structure of waters on the
HELCOM section in the Baltic Sea in August 2003

P otr Provotorov, Denis @ adi kov, Al exander Sm r nov

Gneral infornation

Thernateline structure of the BAtic Ssavaters is adysed lsing data dxaned ontras-Bitic add sec-
tion It cosists d B staias: stating franstaion G2 inthe Gif o Flad Yy to staion B2 anthe
Bor nhal mpol ygon. Accard ngto D sound ng data verticad profiles of tenperaure and sdinity have been
draned asvdl as ppraetes o acddinemdaelaye (dghd andes, Tad 9, addso eegy
necessary far overcamng stratificaioninthe uper 10mlayer ves cdcdaed For typcd staiasinveri-
ous clinatic zones (JM, BY29, B0, BYl5, B331110) a nunber of characteristics of stratification hes
been dtaned ad cd cl aed temperaure sdinty, gred gdility, But-\édsd afrequecies ad core
spod ng periads of freeoscillaions, dasity ratio ad Reshy dfanationradi.

The andlysis of verticd structure of tenperature (T) and sdinity (9

Wae suface teperaue & the mjaity of staios chages fran2,2Cto 2,3C It is pssibde to
d stingu sh upper quesi -honageneous |ayer (0-5M), junp layer (5-20m wihthe strongest gad ents @ sta
tiosintheessternpart o the BAtic S8 cddinermdaelaer (GLD wth minnomtenperaures of 2C
and the naxi mimthi ckness in the Gitl and Deep area, and near-bottoml ayer wth naxi nimtenperature
6Ca staias fromli5to B0, adontherest if thesection- 4C Srface sdinity dstribuion cosid
gddy varies dag the sectiot fran4,8%d n the vestern part o the GIf o Frlad up to 7, et |ast
staios o thesection (SuhernBitic). AHinty nonaoosly gons wthdeghfomngahdodineinthe
|l ayer 50-75mwth gradi ents 0,51, 4 Veticd dstribuion o vaer dasity hes the sse festures as the
dgritdiond sdinty (Hgrel).

-5 -2,5 0 2,5 5 7,5 10 12,5 15 17,5 20 22,5 25

]

zZ,m

60 1 \

i

\‘
PR

(0]
TC=— - =S%

@
()

Sigma~- - - “Rs

Fgurel Veticd pdiles o teparaues, sdinty, codtiod desity ad desity raioa staion B331110
inthe B tic Sa (Agst, 200).
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@ld internediate layer (AL

It isvdl komthat theimpotat fegwe o thermal structureinthe Bdtic Saiscddinenad ae | ayer
(AL, which appears as a consequence of autunm-wnter convection. According to data ned deta nucl eus
o thslaye islocaed & the dggh o 3-40minthe Gif of Anlad ad 50-60ma staias o the vestern
pat o thessdion The AL tenperaure d ogthe sectionvaries franl, *Cupto 3 4£°C(Tab. 1). Nverthe
lessthslawer dossma sirk, asitssdinty (7,07,5%ois lorr then rear -battamsdinty.

Tddel Qaadeaisticsd QL ewer gy necessary for mixing (A and Rossby radii on the HHGM

sectioninthe BAtic Sea (Agust, 2003).

GF2 1002,5 1004,1 39,24 30,7 1,92 6,75 4
14 1001,15 1002,25 26,97 39 2,35 7,22 4,13
17 1002,65 1004,3 40,46 39 2,07 7,11 3,2
19 1001,75 1002,8 25,75 43 2 7,3 3,64
JML 1002 1002,8 19,62 45 1,98 7,38 4.4 16632,6
LL15 1002,5 1003,45 23,29 47 2,04 7,22 6,09
BY28 1002,65 1003,35 17,16 53,5 2,01 7,25 6,29
BY29 1002,65 1003,4 18,39 46 2,04 7,07 6,37 24691,5
BY21 1002,7 1003,35 15,94 57,8 2,15 7,4 6,42
BY20 1003,05 1003,9 20,84 55,5 2,22 7,33 6,04 24260,4
BY 19 1003 1003,25 6,13 57 2,36 7,51 5,53
BY 15 1005,85 1006 3,67 51 2,42 7,31 4,66 35479,3
BY1l 1005,75 1005,95 4,90 55 2,23 7,36 4,68
BY 10 1003,1 1003,8 17,16 52,5 2,24 7,36 53
BY9 1003 1003,55 13,48 57,5 2,17 7,45 4,35
BCsII10 1003,3 1003,35 1,22 55 2,35 7,38 4,42 19793,1
BY7 1003,45 1003,5 1,22 45 3,39 7,33 4,13

Ehergy necessary for mxing

Aimotat fetue o verticd strudture o vaesinthebegmngd Agust 2003 is presence o sharpy
eqessad stratificaioninthefidd o temperauwereachng23Cminthelayer 520m Qe o thepossibde
ressos far thisisstrogradaionheating Sgificat anout energy is required far overcomng stratifica
tionevenintop 10mlayer. Fr itsestimtionthe fdlowngrd aiash p hes been usad [

A=d7qz (p,*p,)zp,]. Hrez,=z =5m z=10m p,, p, — néen veter dersity in layers O-5mand 5 10m
respectivady. Thre cdcldaed vd ues o ener gy fa sgarae staias (Teh 1) aeintheinevd o 2540 n?
fa staiasinthe Gif o AFladaddoesefa less straifiedvaes o the BAtic Roper . WedH| e
that nechanica wnd pover [A= C* p*(W/2)] a wnd speed Wof 10mis far the sane thickness o a
layer nakes only 0,260/n? that is dyviasly it enough far overcoming dansity stratificaion eienin the
upper 10ml ayer .

Pramaters of stratification

Themainperanater hereis verticd hydrostatic stability E(Hessd berg Srerdrup criterion) [1]:

E= a{ AT A+B{ASAZ)=E + E, were H, E ae teperaue ad sdinty copoets o staility.
Alitiod paramters o stratificaionare But-Va sdafrequency N{d p)*E periad of thernahd ine os-
dllaiast =2n/N dersityretioszoc*AT B*AS The physicd neaning of these paranetersisvell knom.
The data ned estinati os showthet the strongest staaility is doservedinthernacl i ne and the nai n cotribu
tiontoit is nade by tenperat ure conponent. Lover tothe battomthe nainrd e bd ongs to sd inty conpo-
nernt wththe naxinomva uesinhdocline (Fg 2.

Desity raiovd uss vay intherage from0intheanodine ypotoOinthe L Veticd ddribtiond
Brunt - Vas dla frequency va ues have two naxi nans, inthernacline and ha ocling, wth va ues upto 0,055
sc and correspond ng periods from2 to 15 mnutes (Tab.2). Inassumtion of catinuos straificaiona
the sane stations estinations of Rossby defarnation rad us have been otaned L =NFH . Maxi mumL,
vdleis Bkiloetres fa staionBYl5, that isinthevidnty o Gtlad Beep
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Fgre2 Tad dsdility, its tenperaure and sdinity conporerts and periods of free oscillaions a BS1110.

@oncl usi on
Gmperison of thernohdline structure o vaters besed on this yer exqpedtion data wth data of simla
surveys dring the last years hes shom thet the pecdiar features of 2008 are

- nreeqressed straificaion especidlyinthefidd o tenperaure very thin ugper quesi -honageneaus
| ayer and sherp thernacl i ne;

- nareinemsive heting o the suface layer (2-24°Cagginst 18 2°Cintvo last years);

- presece o vamad sdire ner-batamvaters, especidly in the sauhern part o the section It
testifies, together wth dstribution of hydrochemnca paranaters (O, S, ec.), amu recat irflovevert
fromthe Nrth S

Ref er ences

1 Grdeeva SM, Rovatorov PP. (schaya ckeandogya (. 1 Fhysicheskiye pratsessi. Rakti kum
(Genera @eandl ogy. Part |. Rysicd processes. Racticum. Sh,, RFU 2001, 7. (in Rssian).

2 Hper P Bdtika—nalen koye nare, bd’ shiyepradenn. (The BAtic—smal| sea higprdd ems). Lenn
gad Hdronated zdat, 1982, 136p. (inRssian, tramsl. fromGrnan).

*Piotr Provotorov is associated professor at RSHJ Faculty of zeanol ogy, Departnent of Integrated Qast al Zone
Minagenent. Hs scientific interest isinthe field of thernohaline structure of seavaters and physical processes in
a coastal zore.

*Denis @ adikov isab5™ year student at Saint-PRetershurg State Lhiversity, Faculty of Geography, Departnent of
Qceanol ogy. Hs sdetific inerests are: seasona and long-termvariability of thernodynamic conditions in the
Southern-Kuril Region, barothropic and baroclynic instability of ocean fronts. Enail: gl dn. spb@i st. ru.

*A exander Smirnov is a Mister student at RSHJ Faculty of Qreanol ogy, Departnent of Qteanol ogy. Heis studying
ocean dynamics, in paticda, wnd waves and tides.
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Thermohaline structure of waters on meridional sections
in the Gulf of Finland

Inés Mrtins, Grlos Gnzal ez

Abst ract

Trepesat sudyishult yonthedatareca vedin August 2008 during the fid dwork onboard the hydrographi ¢
ressarchvessd ‘Shridko/. Seid vaidilityinhydghsicd deadeaisicsves suded Ate aconven et
tretnart o dtacdledted it vas dtaredlikearesut thet dffeeat vaer layer influacesthe structure o
the Gif o Fnadsectios.

I ntroduction

60.5+

60.0+

59.5+

26 27 28 29 30 E
Fogrel Saiasinthe GIf d Arad
Trermaingd o thsstudyistodaateizethethanadire structue o neridod sectiasinthe GIf o

Anad study of vae nasses dstribuion, codtion o veticd straificaion fornation and coqute the
adllainpridd draificain

Te Gif o Aladislocaedinthe BAtic S Wichisthelargest rackishvaer aeaintheverld
Inorder toget agood characterization, sone paraneters vere conputed through the fd | owng nat henat i cal

rdaias

op 0T Op 0S
E=LC 1P e Az=5m

Sraificaion Rranater (Hessel berg Sverdrup) " oT oz oS oz

Density Rl ationship . Sostheimput o tenperature ad
dintyinodraificaionadiswadintheadyssd firestrutue
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2r
N2’
inthelayer verit return up wi ch vau d be possi bl e in a convecti on process.

g
Sratification Gcillaion Rriad 7= vhere N2:;E.IfE<QarHtide

Met hods and Miterial s

Dringthecruise tenperature and sainity vere neasured usi ng a AD sounder
(Miti Water Sanpler M 12/S HidroB os) (Fg. 2).

CODistheinstrunent that neesures the Gonductivity, Tenperature, and Depth
(or nre accratdy pressure) of the seaveter that ve are studying. The D
semsar is nautedtothe rosette vater sanpl er and | onered through the viater
wi | e coti nuousl y neesuri ng vari ous properties of thevater . Thisinfornati on
isimstatly trasmttedthrogh and ectraic cadeto the suface, wich gves
areadat o thevaer 'sdaadeaigics Thisdloms d stingu shvari ous bound
aies wthinthe veter cd um

Results and D scussi on

Figure2 CID sounder .

8f of 10f 11f 8f of 10f 11f
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30 o 30 -
35 A 35 -
Fgre3 QCoss section of temperature (A=28°30’) Fgred Cosssdind sdinty (A=28°30’)
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@oncl usi ons

Dfferet veter layer influences the structure of the Gif of Adad sectias. The sufece layer isinflu
evedby sda radaionadit canbe seendnonal highvaues o sdinty becase d the usud incress
ing of tenperature this sunmer . The mixed layer isverythina dnast nejighe duetothe higher tenper -
aue (nore than 7°Q then the previous year .

S thethernodine canbefoud rear thesufaceadhes ahichstraificaion It edst athinlayer o cdd
vater ude thelast one, renai ning fromthe prinntive BA ti c Lake convecti on
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Frdly ve have the battomlayer, varner and nore saine than the previous, influenced by the Roper
Bltic
*Inés Mrtins i s an undergraduate student of the senior (4th) year in the Mteorol ogy and Physics Qreanography

a Uiversity of Aveiro, Portugal. Felds of her scientific interest are: Tides, Estuaries, Qasta @eanography and
Ar-sea Interaction, involving a strong observational conponent. Enail: al9744@l unos. fis. ua. pt

*Carl os Gnzal ez isfinshinghis egeea the Uiversity of Gdiz. Hsscietificinterest isinthefidd oceanography.
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Influence of the North Sea water inflow on the ecosystem of the
Gulf of Finland

A exander Averkiev, Tatyana Bemna, A exey |saev

Janary - February 2008 quite intersive inflons of the Nrth Sa vaters vere doserved in Bltic Sa
Feviaus inensiveinfloms vere doserved in 1993-1994 and the | ong absence of vaters renevd hes resu ted
indevd grart o stagation evets mt aly indegp parts of the Btic Sp but dso onvest vaer aress,
incdudngthe GIf of Anand The present vork i s purposed to denanstrate howthe Nrth Ssaveter i nfl ow
hes affected the ecosystemd the Gif of Frad It isreveded that the transfarned Nrth Sa vaters
have nat reeched drectly the essten GIf o Arad by Agust 2003 neverthd ess, ther infl uence hes
dfededthe sae d the GiIf 's ecosystem 9 nce 1993 Russian State Hidroneteard ogicad Uhiversity car -
riesou amnd cceanogygoicresearchinthe BAtic Ssmadinthe GIf o Flad Srveys aecaried ou

N S o s wthinthe franevark of the federd tar-
&Vig S 2O Y & & & S get program“Verl d Gean” (subprogram

“Research of the mture o the Wald

@eat’) ad the interrationd program

“Bitic Hoating Uhversity’. The besic

sdetific prpsed regda fiddresearch

isstudinginflueced hydghysicd, hy-

drochenncad and hydrdid og cd process-

esmnthedded thessd sadthegdf’s

ecosystem Interd scipinary oceano-

gahic dservatios ae caried ot on

severd pdygos ad a staias o the

Bdl tic nonitori ng system(HEL.CMsta

tias). The research vas caried aut in

sl ey dy - Agst onvessds o the Resian

onthe RV “Shiriao/"), ad dso from

the board of the sailing catanaran “Gn

tarus-11”. The proyamd research in

duksapdygnd staiosintheessten Gif o Alad axid setioninthe Gif o Alad axid HA-

CMsection and pd ygons on the Kdiningrad shel f and above the Bornhd mDeep. Last years the basic

secti ons and pa ygons vere done simlarly, provid ng an gpportunity to compere dstribution of the nain

hydrophysi cal and hydrochenincdl cheracteri stics wthin stagneti on periods and during the years of infl ong
ad agraion

Trernahdire structre, agration and sa -

udaionwth nuriets o deepveter a-

ess deperd ontine ad intersity of the

North Ssaveter infl ovs through the Can

ish Srdts. Bfae 2B thelast sgifi-

cat inflovves doserved in 1998 Ac-

cording to sone sources minor i nfl ovs

vere dsarved in 1997, bu thar inewsi-

ty advd ue vere raher insigificat,

and vaters reneva vas nat narked even

inthe Brnhd mieep, Wichis closeto

the Strats A aresut o thelog periad

o stagation fram198 till 2002 zones

wth dficdecy o ful aseve o axy-

enedended, the horizondf distribution

Figre 2 Dstrilution of phospretes (ng/l) cnaxid setioninthe Bitic d hdapnsipgicerasad sdintyinthe

% August 2003, near-bott oml ayers aopeared decreased.

0

[

)]

o
|

200

Fouel Dstribuiond dssdved axygen (m/l) onaxdid sectionin
the Bltic Sa August 2003.
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Meervatios o sone BAtic ccead ag stsinJauary - Axil 2008 shoredthet quiteintemsiveinfloms o the
Nrth Sea vaters have taken place, which, goparently, continued in sunmer period. (servati ons done by
the RFU expedition in Agust of the sane year have cafirned the facts o infloss and have fixed
peretraion o the trasfarned (nxed) veters cosistertly in the Akona and Bornhol m Deeps, Stdpe
CGard ad Gitland Deep. Reretration of the transfarned vaters hes led to decrease of temperature,
incresse of sdinty on 1-2%and d ssd ved axygen catet on 1-1 5/, to chenges of nutriets cocentra
tion i.e toremad o structureinthese degpvater aress. Cnpardive estinatios of intemsity ad vd une
o theinflovnade by the Kdiningrad Sirshov Institue of eand ogy, Rdish and Grnan researchers,
have shown that vd une of the infl owvas enoughto fill the Bornho mDBeep wth consequert “overflow of
transfarned veters over the Sdpe 311 intothe Gl and Ceep. Intersity and vd une of the i nfl owaccord ng
to dfferet estinatios is dassified as “aove the average’. Distribution of sdinity on the HHGM
sdinin Aigust 2003 dif fers framthe previous years, but nost dearly dstribuion o the transfarned
nxed veters in deepvater areasis seenondstribution o dssdved axygen (Fg 1), phosphetes (Fg 2 ad
ahe ntriets. We seethat consecutive filling by the reneved veter of the Brnhd meep, Std pe Ganrd
and part of the Gtland Ceep hes d ready been finished by August 2003, Accord ng to forei gn researchers
inesity of theinflowand speed of propagetion of the trasfarned veters dl oved the nixed vaters pene-
traeinothe Gtlad Bxepin Axil and supersede stagat veters framits southern slgpe Then the pro-
cess hes stogped, so onthe northern slgpe of the Gitland Beep presece o ddvater isdstinctlyviside
Sch dstribuion of hydrd ogcd ad hydrochenncd cheracteristics dviosly testifies that the reneved
vaesdrectly have mat reachedthe Gif of Anlad Hwvever dstribuion o key poranstersinthe GIf o
Friadin Agust 2003 shons thet the inflowhes o fedtedtheregne o the GIf Uptoits esstern part.
Veticd stritued vaersd theesstean GIf o Fdadisvdl illustraedby dstribtiond teparauem
adid (desetolaitudmd) setian(Rg3ad4).
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. _'J i e ] st on d Oy Fgre4 Dstribution of teperatre on a section d ag
{50 130 110 an 0 51 30 Agst 02 theprdld 6°Nintheessten Gif o FAnaxd August 2003.

Jis iance N rom 51, Palersbarg. km

Hogore 3denrstraes theresuts o aservaiosintheyear of 2002 wthcodtios doseto average The
uper nixed | ayer onthe section has tenperat wre o 20-23°Cand goes down up to depth of 10-12m and this
depthincresses investvard drection The jup | ayer (thernacling) wth tenperature drgp from20 up to 7-
&Cisvdl dfinedadis locaed on degpths from12 up to 18minthe east Y to 0-Fminthe vest. @d
vater - aresut of astum - wrter covection - wth tenperaure bd ow5°Cad l ocates bel ow.

Fogue 4 denorstrates the resuts for 2008 inthe Gif of Fnland wen the phenonenon of vel | -defi ned
“lockug’ of deepwvatersvas typicd adwichinth s serse can be cansidered donarnal . Inor gononthe
speci fied anonal y to sone extert is a consequence of the Nrth Ssaveter inflow(F g 4). The near-bottam
layer of cdd (wthtemperaure bd ow5°Q vaters hes the increased thickness ad its upper boundary hes
risen on 1520m Qe to “lockyd’ this layer ves spread far to the esst and hes peretrated into a coestd
shdl lovzone wth deths less than 5m As aresut upper varml ayer appeared conpressed, and thernacl i ne-
sherpered i n conperi sonwth average coditios. Bph o thelater is37minthevidnty o the Nva By
ad 818n- inthe vestern part o the agatary.
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WesH| mreapadiaityinveticd dstribiond tenpraure ocasistingindeserved | ovest tenpraures
nt a the battom but on sone d stace fromthe battamin the vestern part o the stud ed aea Therefare
vaticd dstribiond teperaueis daeracteaisedby presace d acddinened aelaye wthtenperaue
bel ow 3’C which occupies a range of depths between 25 and 40m whil e the near-battomharizons (in
paticder, rear theldad o Ggax) aefilledwthdigtly varner veter etering fromthe vestern part
dtheGlf o Anad

Setid dstribkiond sdintyinthe eesteen part o the GIf o Frdad varies yer by year to mch | ess
etat, thantenpraue Wecansay, the the “lackyd’ e fect i nfluences the generd beckgaud o sdinity
inthenost pat o thestudedagetay o the Gif o Anad resdtinginitsinressewthdggh addsoa
the surface in aress i nfl uenced by uprd | g

Verticd dstribiion o asdue (Fgb5 adrdaive cotet o axygenfar the secod bl f of sumner 2003
corespods to sumer type thernal stratification prevets the transpart o axygen framthe top | ayers,
uder the hal acline concartration of axygen decreases up to conpl ete d sgppearance a the battom The
nai nreason for spread ng of a zane o axygen defi ci ency framthe vest tothe east, asvd | asinacase wth
tepraue isagidlysigificat inrusiond near-batorvaers framthe goenvestern part of the G f,
caused by inemsiveinflovd the Nrth Savaerstothe BAticad by filling o the Gtlad Beepwththe
transforned vater a the nonent of neasurenents. A casequence of these processes vies filling o the
reer -battomlayers of the Nva s inemd estuary wth veter o incressed sdinty, lowv- less then 2WI
axygen cocertration ad sauraion - | ess than 200and | nereased phospret es cancertratios (Fg 6), that
is desarved fa thefirst tine dringthe period of reseerch
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Fogwe5 Dstribuiond dssdved axygen (/1) ona section Fagre6 Dstribuion o phospretes (ng'l) on a section
dagthepadld 8FNinthe esstern Gif o Frlad dagthepadld 8PNinthe esstern Gif o Frlad
August  2003. August  2003.

Thus, aviously, theirflovd the Nrth Savaerstothe Bltic adfillingby the trasfaned vaers o the
Bornhd mand Gt | and Ceeps hes resuted inrenevd , aerati on and eri chnent wth nutrients of deep veters
o the Btic Sa Influence o the inflovhes afected the ecosystemdt the Gif of Anland Hwvever this
i nfl uence vas eqressed i n peretration ino the esstern part o near-battomveters wthincressed sdinity
and decressed axygen catet, i.e stagat vaers fromthe Nrthern BAtic are superseded to the GIf of
Frnad(nt alytoitsrahe deepvaer aress, but dsotostd lovparts) that asavwdeisufaoradefa
the ecosystemd the Gif.

*A exander Averkiev is a Dean of the Faculty of Qeanology at RIHJ He is specializing in narine forecasts,
fisheries forecasts. Enail : asav@shu.ru

*Tatyana Eremna is associate professor doing environnental research in the Departnent of Hsheries at RSHU
Snce 1999 she is the Head of the BRU expeditions onboard the R/ *Shiriakov'. Enail: tanya@shu.ru

*Nexey lsaev is doing research at RHJ concerning ecol ogical state of the Baltic Sea, nathenatical nodel ing
of oceanol ogi cal processes. Enmail: isaev@shu.ru
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Influence of the North Sea water inflow on oxygen regime of
deep layers of the Baltic

Lida A exandrova

It isvell komthet the suface veters of the Btic Smare generd |y vl | axygeni zed wth O, cocertra
tions doout 7nh/1. Sarting formdepth of about 60- 70mve can doserve sharp grad ent of axygen concentra
tionada the dgth d aout 140musud [y no axygenis preset. Sinbatomlayers o dl the Bl tic degs
stagnation processes deved op. This situation cod d be changed oy wen the Nrth Sea vater infl ong
oceur .

Oithebesisd theresutsd the RV “Shiriakov” cru ses we conpared axygen concertrationin deep | ayers
o theGif o Aladad d the Bdtic Frgoer in August 2002 and August 2003,

August 2002 nininal  oxygen cocentrationinthe Gif of Flandis abou 3h/I, wichis higer thanthe
aiticd limt (201). August 2003 we can abserve |ack of axygen (concentration below2nh/1) in the deep
layers & soe statiosinthe GIf o Fnlad

A stations Brll and BYl5 located in the Gtland Deep on Auigust 2002 we cod d doserve the |ack of
axygen fromapproxi nat el y 100mdown to the bottom(F g.1). Deeper than 150mthe oxygen was absent
and aneerdbic conditios aserved Sin 2002 dnast dl the Gitl and Drep vies a zone of stagrati on
August 2003 ve observe H,Sin the near-battomlayers oy a boundary stations in the Gitland Ceep
(Fg2.

The near-bottomvater wth no oxygen in the Gitland Beep vas repl aced by oxygeni zed North Sea vt er
ad vas pished to the north August 2003 average oxygen concertration i ncreased on nare than 1nh/1.
Gygen concertration near the bottomat deepest stations of the Gitland Deep BYl5 (235m and Brll
(299 is L 16 ad 2 74nh/| respectivey. Therefare, axygen cotert in deep layers i ncreased

A'so oxygen concentration increased in deep layers of the Bornho mpd ygon in conpari son wth 2002,
when the who e Bornho mdeep vas i n stagnati on.

Fogwe 1 Dstribution of oxygen concentration (nh/1) a ong the HE.GMsection in 2002

As a concl usi on ve can say thet in 2003 ve doserve significat inflovd rich wth axygen Nrth Sa
vater intothe BAtic Sa Metothis inflovprocesses of stagneti on in the Bxrnhd mBeep vere st opped
and the Gtl and Deep vaters vere conpl etel y reneved.

25



BFU Research Bulletin, N7, 2004

Q)
NS A NG © OO NLOIL O ©w oa v &N
N N N SO OOV VUV Vv §F O SNS > X
W & & QIS eee ¥ I S9N
0 0

50

100

100

150

150

200 200

250 250

Fgre 2 Dstribution of oxygen concentration (nh/I) a ong the HHE.GMsection in 2003,

*Lidia Alexandrova isa5" year student at RSHJ Departnent of Integrated astal Zone Minagenent. cientific
interests are ocean dynanmics and nathenati cal nodel ing of dynamic processes. E-nail: el vi sh@andex.ru
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Nitrates and silicon distribution in the Baltic Proper, 2003

Lubomra B om Pauli na Paw ak

I ntroduction

The BA tic Seabesin covers gograxinately 1.7 il i on kn?, 14 retians ad sone 8 mil lioninhebitats. The
S hes a sem-ecl osed cheracter; wich nakes it vdnerade to pdlution Gntributions fromfreshvater
adnuriets fronrivers, pdluionframindstries, mndpditiesadshipimgisdsodfetingthesea The
iflovd veter wthhighsdinty ad axyygen cavatraionisacriticd facto fa the ecosystend the Bl tic
Sa[].

In January 2003, a deep-vater renevd process inthe Bal tic Sea conmenced by an i nfl ovof about 200 kn#
o cddandwel oxygenated veter fromthe Kattegat. This phenonenon i s consi dered the nast i nportant
sine 198 Aready in My, the centra Gitl and Basin vas reached by vater wih near battomaxygen ¢
force substatid anouts of seavater, arichedwthsat and axygen, framthe Kattegat through the Deni sh
Stratsinotle Western Bdtic. Fanthere it oy noves as athin batomlayer into the catrd Bdtic
besi ns, red aci ng aged vater nasses there. To nake thi s hgppen, essterly winds have to bl owconti nuously
fo aout 10 dystoloer the Btic fill fadta, fdloned by a sudden turn to vesterly gd e winds, wich
agnnedtolast far dout 10days o lage inady tocasethefill fadta risingtoits naxinom [J
The effect of the January i nfl owwvas enhanced by preced ng snal | er infl oss i N autunm 2002 and an excep-
tional vater novenert inlate sumer 2002 Uhusual weather conditions in late sumer 2002 caused the
transpart of extrendly varmvaters into layers a and be owthe pernanent pycnocl ine. The varmvat ers,

though carrying snal | anaunts of oxygen, were capabl e to renave conpl et el y hydrogen sul phi de fromthe
Glansk Basi n by Novenher 2002 and consi derald y reduced its concentrati ons even up to the Gitl and Basin

[

Bitic Hoating Lhiversity Survey

Dring the summer of 2008, data were cdlected aboard HR/ Shiriakov as pat o the Bltic Hodimg
Uiversity survey to determire the nutriet staus o the Btic. A rage of chemcd data ves cdlected
idulngsdinty, teperaue, dssdved oxygen ad nuriets. This paper presents the axygen concentra
tios dagwthritrogen ad silicon data The deta presented refl ects data cd lected i n previ as years ad
pudl i shed i n previ ous BRUResearch Bl | etins.

Met hod

The ptonetrica nethod godied for determining the nutri ents (phospretes, nitrates, rnitrites, silicon). The
and ysi s vas conduct ed on photodl ectrocd ori neter KR<2 [4]

Slicon dssdvadinvae , vas deternined by nethod, devisedin \NR) provid ngthe use of ascarhic acid
for reductionthe silicicnal i bdenumconpl ex, wich a lovdetermning the silicon cotert inwde range o
cocentrations —from10 to 2000 wy| ad nare. For taking sanpl es vere used poastic battles; the adysis
ves hd d after temperadureeqdizing [4

For determnation of nitrates the nethod used vas on capehility of these conjunctions to oxid ze sone
aganc natters wth farning cd ared products and onreduction nitraes tonitrites. Hnished by Gisnal |l -
grained G vas used as a reducti oner . The sumd ritrites and nitrates vas datermned in the sapl e after
pessing seavater through cadmumreduction gear wth Giss-llosva reective Ater determnetion the
covatraiond rnitritesinthesapie thecavetraiond ritraesinthi s sapl e vas determned by d fferece
betveen the sumd nitrites ad ntraes ad covatraion o nitrites. [4

Results and di scussi on

VWennurientseduinthe BAtic proper they are generd |y consuned by the |ivi ng organi sms. The generd
tendecyisfo nuriets cocetraiontobea anmnnima the suface were dedetion by arganisns like
daons occurs wth the naxi nomat the sea battom The evertud excess of nutrients fdls to the battam
were they accumi @e In order far the nutrients to degade there hes to be a presece of axygen inthe
eepvaes. Werethereis alack of axygen the consunng process is sloner . The minerdization of dead
agan sns nornal |y d so acoounts far naxi nal concertratios @ the battom werethe nurients are rd eased
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Xxygen

Houre 1 shoms the verticd dstribution of axygen The axygen decreases dom the profile from8to 1 nh/|
tothe dgth of goraxinatdy 180 neters viere the Gtland Deep is situated, being desigated by staios
BY10, 11 ad 15 Unxderneath 180 neters the anaut is 2 nh/l. Thisis the prodf o fresh axygenated vater
comng in fromthe straits ad pushing the less-axygereted, d d nasses of vater futher north-east inthe
proper . npared wihthe situati on two years ago the anount of axygen inthe deep-vaters vas 1 nh/1 from
100 neters and down [5]. The anout of oxygen has thus been doubl ed since 2001 in the deep | ayers.
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Ntrate dstribuion

Fogue?2 shostheverticd dstribuiond ntrate cocetraias. The cocatrati ons rage from5- 10591 .
@egdlythetredfa 20Bisanmxed dstribuion o nitraes thraughaut the ppdfile The anauts inthe
surface are hovever cotinuously lowas nornal |y expected. The biggest difference fromprevi ous years
(201, 202 istherdaivdyhghcocatraios d ntraesinthe degper veters, wichocord aeswthhgh
axygen levd s, Fornar research resuts have shom a decreasing tendency innitrae concertration wth the
ogth

The circunstance during 2001 and 2002 is denitrifying stages in the deep vaters, due to | ow oxygen
covetraias, wichledtontragnrdese[5 6. In2B ontheahe had it isineestingtodsavetha
Gtlad Beep is deracterised by rd aivdy high nitrates cacentraion bang an effect o mnerdizaion
processes accuring d aarddc cadtias. It ispgantoseetha the new, oxygenrich nasses of vater from
the Nrthern Sea haven't naneged to nove further toverds the northreast & thetine of the expedition If
ae cosi g the fact thet newvater hes etered the BAticit is nat inpossid e to drawthe cond usi on thet
mixi ng hes accurred

ABthentraecoratraioninthe depvaasisas hghas @uol; thsisindear catrast to 201, wen
the cocetraios vere 541 inthe degpest parts o the B tic proper . The naxi numi n bot h 2001 and 2002
issituated & 100 mdepth [5 6. The naxi nnmeoancertratios of nitraes in 208 vere a adeggth of 50 m
(stations BHO and by7).

Ather inportant doservationis that the naxi nnmconcentration of nitrates is nare than four tines hi gher
in 2008 then in 200L In 2002 the anout o nitrates had a naxinimaof 28 Wy l, less then kA f o the
cocertration on the sane deth dring 2008 (at station by 15).
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Trefigredsoshoms thet therehes beenaverticd ydift o the“ddvate” wthalonr nitrae cacatraimn
tords the esstern parts of the Btic proper . It isdsolikdy thet abge pat o thetad ritrgeninthe
Sacasstsinthis demcd stae (ntraes) thenin 200L
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Slicn

Foure 3 shoms the verticd cocatraion o silicaes. The vae o the BAtic Sahes a high cotent o
silicaes, detosigificat influence o freshvater [§. Thetredin 2001 ves thet the i gest cocatraias
vere foud in the deeper parts (1200 — 2000 y'l). In 2003 the highest concertratios are found a 150 m
depth (1600 /1), Inthe deep veters the cocentrationis 1000 W/ (staionby 11 ad by 15).

Ths suparts the theary that there hes beenen udift of the “dd vaer” tonrds nare essterly parts.

@oncl usi ons

The resu ts fromthe 2003 exped ti on support the fact that there hes been a deepvater remevd process in
the Btic Sa Treinrudmyvae isrichinaygen adths hes adear dfet over nitrades adsilicaes
cocatraias, wichisdearly shominbahaxyygenad nitrae cocetraias. Theintrusi on hes axygeret ed
the degper parts of the BAtic praper, but hes dso shifted the aress o H gh covatraias fa nitraes ad
silicaes. The novenert has been traced tomards the Northeest.
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General description of the Baltic Sea and its biological problems
due to eutrophication

Franci sco JesusArj ona Maduefio and Mr ia del Mr Rui z Naiez

Introduction
TreBlticSaisabesinthet canbedassifiedasaregod sea A regad seatesthe fdlowng cheracter -
idis

- it issuroudd by lad

-itisrestricedfrantheddd coeric dradaion Ths, thistype o seahesits om ad deradeistic

dralaim
Wenve ae studyingthecradaioninthis type o sess (reg od sess), ve have to ad yse the fd lowng
fadas

- hydrd og cd budget - defined as the difference betveen anud freshvater input (river ad precipta

tia) ad evguordion;;

-vaer vdued thesea if it isdspa ddlova if itishga sdl;

- coection wth the @ean
These tvo | ast cheracteristics determre the remend tine o vater inthe sea
Incese o the Btic Sait isabessinwththe fdlowng deracteristics,

- Rsitivehydd og cd butget. The frestvater input is higer thenthevaer loss detoevgparaion This
high freshvater imput is a consequence o the gooraxinatdy 20 rivers, wich flovintothe BAtic Sa In
thsvay ve can say thet the Btic Smisabradkishvaer ssabdngthesdintyinths aefa lorr then
inthe Nrth S;a, wichcomectstothe BAtic S.a For nast Bdticbesinsdintyis aou 8eatileinthe
Gifs o BthmaadFAnadvaer isjust aou fresh

- Lovdepth. The average depthinthe BAtic Saais 55 neters wth a mininomin the Danish Srait ad
a naxi nimof 459min the Landsort Deep.

-Very linnted comecti on wth the ccean

Greu ation

De to positive hydbd ogcd budget the BAtic Sa wsud |y exparts brackish vater to caserve its vaer
vdue Bsides, thereisasdinevae inpu fromthe Nrth Ssa Al these fl ons occur through the Cani sh
Srdts

The brackishvaeter edit framthe BAtic Ssatothe Nrth Ssatakes paceinthe uper layer deetothe low
desity of the brackish veter, wWeress the sdtier veter entries framthe Nrth Ssatothe Bl tic Sea acour
inthe lorr |ayer.

Therefore, inthe Daish Srat ahdodine gupears goraxinatey & 15 neters of depth, whi ch becones
Oeeper and decper wenve are gaingtotheinside of the BAtic Sa (see g )).

0

50
E 1004
150}
200

F

=

Guﬂanci Deep

Fogrel Slintymassdiondagtheadisd the Bdtic Sa
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We can dxserve atague of sdine vete, wich eters franthe Nrth Sea and naves by the | over |ayer
detoitshghdasity. Temperature (°C)

Nitrients bal ance 0
Inthe Bitic Saaupears anutriding wich 0t—=
cancides wth the pycnod ine ad the hdl o
dire Intheugpe lae, thentriet cavent
traionisloe theninthelover layer deto
the pryt od ankt on consunpti on. Inthe | over
layer, the nuriets covatraion is hge
becase o the regeneration o nutrients by
becteria the imu o degp veter franthe
Nrth Sea and the vertica nixi ng danpi ng
by the hdl ocline, v ch inpedes the flowof
nirietstothe yp layer. Inthsvay, ve
cansaythet inthe Bitic Sathreisanp (4]
pr layer mt asrichinnuriets astheloer :
layer .
Therefae the uper layer o the Btic Sa 200: ———————— Temperature \
isverycageded edrghicaion becasein 1T ] mmm——————- Salinity \
the lor layer there is veter rich in nuri- ] ,
etstha canascadinstrogwrd situeti as 240 +———————
for exanple. This prad emcan be vorse if 6 7 8 9 10 11 12 13
ve e pdluioninthe upe layer thet in Salinity (psu)

aessss the nuriet covatraianinths laye .

40 1
80 1

120 A

Depth (m)

Fogure2 Teprauead sdinty pdfiles na staion
ner the Gtlad Id ad
Tenper at ur e

Withregardtotheteparaue inthe Bdtic Sathareisarearsadthemc situationthet isgeerdly stdde
detothedasity o dfferet veter layers bang determred by sdinty (Fg 2.

B ol ogy
Famadflaacopositioninthe Bdtic Saisqiteineaeting Ala d nriregops aedsat a digtly

regreseted ad in the later case aly inthe areas ner the Nrth Ssa Species, which paeretrae in the
Bltic S fo exaple the B efire o Godgoods, are nat ade to breed there Besides, nost d geg,
above d | the Rodophyceae, very reduced in nunber, dsgopeer intheimside o the Btic Sa hthe aher
hand, the Gl orgphycese are abundat. Ininternd aress, narine fauma ad flora mixes wth cotinetd
fammadflaa Thee aeimset lavee, Gstergoodalike Lymmacea ad Bthinia, lae lsquoohlike Asd -

Nih &a Btic Sa
L o fedicese ~0 P 20 sp gpproxi nat el y
L o bvdva ~AD P 4spinthe@f of Aad
Mcro and nncro fauna ~150 9 150—80—50. Thisis the grad ent fromnear the Nth
Satoirside d the Btic Sa
L o fish gedes VP B-20 Thsisthegadet fromnear the Nth Sa
toinced the Bdtic Sa

I aquaticus ad betveen the datae Potanogeton pectinatus. Typicd spedies of lrackish vaters are
abuncant too.

Bsides this mix o narine and freshvater d enarts, the Btic Sais ineresting becasse o the exi stence
o aticrdicdswichwere inroduwed dring the dadaias ad have been ad e to survive becase o the
lovvater teperaues, fao exaple the specie d Anphi poda Ganmar acant hus | acustris, the gede d
Isopoda Mesidotea entonon ad the specie of Hmipeda Fhoca hi spida.
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The endemnc species are few, detothe recat aignd the Bdtic besn We can nane three pankton
geies kKradla qedaa pdte (Rtiped, Bosmina corregon naritine (Cadocera) o Anabaena
kdtica (Gandoecteria).

Bawvasityinthe Bdtic Saisrdaivdylovn We candserveit inthefdloingtdde wichis acoyper -
ison betveen the B tic Sea ad the Nrth Sa

Bitrophication problens in the BAltic Sa
Rtunngtothe BAtic basin norphd ogy, inthis sep thaeeaetydcd deep besirs werethe vae renevd
depends on the vater exchange through the Canish Sraits.
Theveter exchangeinthe Daish Sraitsis nt acotinuous process, inthis aeathere ae vaer exchae
epi sodes wen wnds fromthe East bl ow, flowng seaveter framthe Bltic Seatothe North Seey and vt er
retention epsodes wen are wnds fromthe West don The vater retention episodes provi de nassive
sdine vae entry franthe Nrth Sea through the lorer layer, wich invdves the vater renevd in the
besirs. Thisisd gest hidogcd inportance deetoths renevd process invd ving the axygereti on of these
deep besirs.
These | ayers that have been nened befare are distinguished around the bl odline upper layer onthe ld o
diread|oner layer donthebhdadinre
Throghthehdodinethereis no turbu et exchange process, there are oy nal ecd ar di ff usi on processes,
wich are a very slowtramsport nechanism Inthis vay, ve cansay thet theldodireis abarie ag st
nxi ng bet ween bath | ayers.
Inthe uper layer there is an doundance of axygen because o :

- ges exchage wth the a nasphere

- prinary production by the pyt od ankton.
Inthe lovr layer thereis en etry d a ganic natter fromthe umper layer, Wichis ade to acss the
lHodiredetoits dasity. Tnen thebidogcd oddaion o ths aganic natter can produce an anoxic
stugionif thereis o vae reevd . Brase o this, the veter retetion epsodes ae very impartat. In
thisvay, if intheygper layer thereisaneurgiic evat, theva e raationed soks et ad eto prevet
ananic situaioninthe loner layer, becase in eurghhicaion cadtios the renevd tine of vae re
quredtoavadthe anoxdic cadtias is noch shorter thenthetinascd e o vaer reterti on en sodes.

Tdlel

Sdaimn Bi omass(ng/ n?) | Saion Bi onass(ng/ n¥) | Saion Bi omass( g/ nt)
10F 406 35F 1012 BN9 218 8
11F 733 36F 3/.3 BY20 %61
18F 440.0 38F 21 Gs3 117.3
19+ 4680.5 40F 2319 BY29 1231
20F 47.3 43F 3123 BY19 184.2
2+ 19%6.4 1 7 BY7 &5
28F 51 3 aF 420 110 518
2F 309 o 651 &2 92 3
x 1280.5 BH7 %2 LL12 104
F B0.5 BH18 101 G4 424.8
33F 9.9 BH20 5.7 SC5 7.3
AF 305 BN3 140.4 LL13 10.9

BY21 27

Thssitwtionisvwrseweninthe Bdtic Sastrogwnis How, casingupd ling nurients framthe | oner
layer cone to the surface lead ng to eutrogohi cation caused by tvo effects: nornal eutrgohication in the
uoper layer ad the eutrgphi cati on because of the nutrients framthe | over | ayer.

Then, the axic situation reached in short tine cases idogcd pradens like fish o bethic anmals
nartdity.
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During the aceanographi ¢ canpei g, the authars (Francisco Jesls Arjona Mduefio and Mria del Mr
Riz Nfez), D Mchad Silinad Rof. Gigory Frumn, took phytgd ankton sanpl es framthe phatic | ayer .
Todothis, vetok three saples & ech station thefirst & veter transparency degth (neesured wth the
Scchi Dsc), the secod a twee vater trasparency deth ad the third a thresfd d vater transparecy
dqth Inths vay, & each staion ve ddaned a rgresetdive saple o the pdic zoe Vdus o
phytod akton bionass at df faat saiasaeindcaedinthetadde 1 bd ow

The average of dl the stations is 349.413Bng n? carespodngtoanineyaedvisond the Btic pgaic
zoe Inthsway, vecancodukethraghclaghi| ctaa eechstaionthat, ingeed, theBtic Sais
nesat raphi C.

Thisindves agea hdaogcd prddemthat we hope can be sd ved by the correspond ng envi roment a
| ave.

Acknowl edgerrent s

The BUprogramvas an excd lent vay of exchange of ideas between students, praofessors and researchr
es frond fferent coutries ad d so a good chance to learn doout fid daark.

Framour persod pant o viewves afatastic exqeriencetoo, livinginawvessd wthsokind peod e (speci d
thaks tothe ccewd the RV ‘Shrido/) - it isufa ggtdd e

Wevat tothak degdy D . Afredolzqierdoad . Rfad Mienes far nakingthi s experience possi e As
vl ve aethakfu todl the professaors onthe vessd wWo el arged ar knovedge about the BAtic Sa,
adfa suwethaksto Savafa bangsopatiet adtryingdl the tine to nake us hepy.

Tharks to everybody for so ni ce experiencel!!
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Relationships between Chlorophyll a concentrations and
chemical variables in the Baltic Sea during summer 2003

Gigory Frumn & Hol Iy Coonbes

I ntroduction

The BAtic Sais ashdlovinand sea wich is surrounded by coutries o Nrth Esstern Erope ad
Sadmvia Aswvel being bordered by these nine contries it dso receives dra nege vater frama further
five coutries sothedange aea o the BAticissolagetha it covers guraxinatd y 1500 BEragoe ad
accouts far alage pat o Nrthern Brope [1]. The BHtic Smis vy sasitivedetoits mud cod-
tios ad ths fragle eviromant is threstened by pressure rd aed to the vast anout of anthrgpogeni ¢
adivitiesthat aecariedou bythe&mllionpegdevwoliveadvarkinitsdanegebesin[2 .Detothe
fact thet the Btic Saislagdyedosedby lad itsenviramentd codtios aevey noch dfined by the
freshveter imput fromrivesadprediptaion[3. Qeidaingthepysicd nue o the BAtic Saadthe
residece tine o ay sustarethet exds ypinthe seg it ismoveade that it itsecdojcd bdaceis so
fragle and costatly ude threat fromthe huge anout of athropogenic pressrewichispu onit. A the
presat tinethenainecd ogcd pradens of the BAtic Ssmae associaed wth eltrgohi cation, pd | uti on by
hernid and toxic substances, ol spll accidets, dien species ad chennca wegpons dunped in the sea
dte the Sood Wold Wat. Excessive nutrient cocatraion, o phosphorus ad nitrogen, |eads to eurgoh
icaiond the vater bodes ad this, in extrene cases, can lead to axygen ded etion wen the i ncressed
anut of dgd naterid decays. Theexcess o nurients wichete the BAtic Ssmcanaig nete frompa nt
sources o fromnare di ffuse saurces. The
Biomass of eniromentd qeity o the BEtic Sais
Phytoplankton largdy i rfluenced by theimputs o pd | ut-
ants and hezar dous subost ances fromi ndus-
trid adnoncipd vesteveter, a naspher -
icdgposition rundf framaadeladvia
rivers and leachate fromdeteriorating

\

Chlorophyll a concentrations

T (T et stodqales asinthe case of dsd ete pesti-
ads (.
¢ QGlaogyll isakey ligt hervesting p g

nert wichis usedby pytgdakton It is
_ catrd totheinrodtion o eergy ino
Trophic Status oceani ¢ ecosytens and nedi ation of bio
geochemncal cycles of Garbon, Ntrogen

/ \ adQGygn It isfa thsreesnthat cHo
rogy| “& isauigueadoonvenet bo
Oligotrophic M esotrophic Eutotrophic chenncal narker of phytopl ankton biom

<0.8 mg/m3 0.8-4.0 mg/ma 4.0-10.0 mg/ms | ass and can be used to determine the
trghic ssaws d abody o vae [4.

Fogrel Thewvay inwvihichchaopyll acocentraion canbe usedtoinvestigae thetropic status of avater nass [5.

MODEL EQUATION
Linear Y =a+bx
Powermode Y = ax exp(b)
Logarithmic Y =a+ bLn(x)
Exponential Y = aexp(bx)
Polynomial Y =a+hbx+cx?

Tadel Mithenaticd node s used to exanne the rel ati onshi p between Gl orophyl | a concentrati on and severa chennca
varidd es. Eati ons shom describe the nadd s used and vere godied tothe datato find the highest card aion
Y =Qlorophyl | a concentration, x =chemca peranater.
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Thsrepat wil use aseies o mathenaticd nodds far the purpose of investigating the rdaiaship be
tveen chorgohyl | “a’ concertratios ad e gt df feet chemcd vaiddes (sdinty, dkdinty, %oxygen
sauaion pH inorgnc pgosghaws, silicon ntraes adnitrites).

Miterial s and Mt hods

During the sumner exped tion of 20038 neesurenants vere taken of chlargphyll a concentrationa atad of
A staios inthe GIf of Alad ad the BAtic Sea These neasurenents vere taken framthe surface
vater using a nin -beckscatter fluoronster . Threprindipe d theadtion o this devicei s based on a conper -
isind theinesityd aligt beamwichis drected & ad reflected framthe vater ned umin a range o
vavd et hs wich are goorgriae to the spectrumd cHhagiyll a The intesity o this refl ected beam
therefare datermnes the cacentraion o clagiy |l ainthe veer.

A these statias ad afuther 5 staios thraugout the BAtic Saa deta vere cd lected and ad ysed for
varios parangters ind ud ng tenperatre, sdinity, pH dssdved aqygen dkdinity, adverias rnirieats.
This vas carried ot using the conductivity-tenperat we-dersity (CID profil er whi ch hed an atonati c-
batle rosette saper, wichtok vaer sanples over depth a every staion Water sanpl es fromeach of
these depths vere then further ad ysed inthe hydrochenncal |aboratory. vboerdthe * Shiriako/ | verked
soed agapd stuktsintheldoraoy adysingvater sales specificdly for silicon ad phospho
ruis. avestakenfromaseaies o dghs, hovever far thepurpsse o thisinvestigagionthefaosis
nai Ny besed onthe surface reed ngs, sincethet is were the phytgd ankton bi onass i s found and Were
chorgoyi| anessurenarts vere taken fram

Results and D scussion

Gloghy| acacetraionves dated agpirst theeigt df feret hydrochemcd paransters (sdinity, dla
linty, pH Dssdved axygen, ad nurients) and the graphs were and ysed using the nodd s previ ously
dsassad Thisindwvedfittimgadffeet trediretothescater dasinady tofirdthehgest cardaimn
coefficdet. Gredlyit vas foudthat the pramaters thet hed the best card aionwthchorghyll avere
dintyaddkdinty.

MODEL |S9%, | Ak %0, | pH IP $ N- NO, | N- NO,
Li reer am 058 0D 03 0c8 o Q1 o
Povermode | 0.6 09 03 0D - 011 - -
Logari thmic | 0.83 06l | 03 02 - acs - -
Bpoetid | 067 a4 a3 0D o acs o 048
Flyomd | 0.85 072 | 0@ a4 acs a2 0z 07

Tade2.Thecorrd aioncoef ficients faor each of the e gt chencal variad es and the nathenatical nodd s
that vere gdied to them

Tdde 2 shoms the cardaion coef ficiets for the rdaiashps betveen cargohyil a ad the chenncd
pragtes a staiasinthe GIf o Aiad aly. The vd ues denated in red showthe highest card aing
peraeters aesdinty addkdinty ad the nadd s wi ch produce these corrd @i ons are | agari thnne and
pd ynomd .

FHgre 2 ad 3 showthe paraneters, vhi ch denanstrated the best carrdati on wth chorgoyll concentra
tion They sugest thet s sdinty, adthaedaedkdinty, inoressesthe cavatraiond clagiy! ainthe
vate decresses. Thereisanoved!l inresseinsdinty frankst to West (tovards the BAtic Raoer) ad
thus, these resuts suggest that as the statias nove angy franthe nast end osed aress of the Gif of
Frnadweethey aesject tohighriverineinu, adtorards the BAtic Rroper, thedlagiyl apesat
inthevater deresses. Theresuts of these ad yses nay, hovwever, be msl ead ng as they gopear to suggest
thet the cocatraiond choghl g adtheefaethe b onass o pytad akton, iscotrdledby sdinty;
thsismt neoessily the cese

Acodmgtoastudy o thetrghic staus o theBlticcariedadt by Wasand e d (2000) [ it vas foud
thet inthedues o theriversflownginothe BAticthenainlinting factar o phytgd ankton groth vas
phosphorus cocentration, adinthe gpen B tic Aroper it vas nitrogen caceartration Inthisstudy sdinity
ves used in order to define the borders o these dunes, thus denarstrating wy there is ardaiaship
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betveen clargohyll a cocentration ad sdinity. The reason that there vas not nore corre ati on betveen
cHargohyll a concertrati on and these nutrients vas that read ngs vere taken fromthe surface were levd s
d nurientsaelikdytobelovdetothefact thet they areread |y used by the large anaut of d gee Wi ch

is presat.

Relationship Between Chlorophyll a Relationship between Chlorophyll a
Concentrations and Salinity in the Gulf of concentration and Alkalinity in the Gulf of
Finland in August, 2003 Finalnd in August, 2003

35 35
s :\ 3 *
T 20 \ w 25 *
é’ 2 & %) 2 e\ '3
< IS
- R .
s 15 \ ¢ < 15
= <* =
0o 1 <200 5 .
. x (@] 1 .
05 * o 05 * 4 o
O 1 O T T
0 2 4 6 0 0,5 1 15
S, %y, Alkalinity
Fgre2 Gaph showng chlorophyl | a concentration Fgre 3 Gaph showng chlorophyll a concentration
addintyvithalagithictradirg addldintywithalagithictradirg
d rgeds MR=0Q8 fittedtoit. d rygess MR=Q7A fittedtoit.

Wiien conperi ng these resu ts to those found in the goen Bl ti c Rroper, adf feret rdaiasipisfarndtobe
thecese Fgredimicaesthelageinreseinsdinty betveenthe Gif o Frand adthe Bdtic Raoper
adwththisis the eqected decresse in chlargoyl | a concertrati on, as hgopered throughout the Gl f o
Rrlad

Relationship between Chlorophyll a concentration and Salinity
in the Baltic Proper, in August 2003

i
E =3. B Chl a mga’m3
L 4 -2 .
- = | Salinity
- -]
o 2w

14 LL15 BY29 BY20 BY15
LL13 BY28 BY21 BY19 o

Station number
Fgre4 Gaph showngthe resuts of stations leadng fromthe GIf of Frlad into the nore open BAtic Rroper.

Fovever wth the susequent stations there is an overd| incresse in the cocatraion of cHaogiyl a
pesat e the dinty inressss. It islikdy the thsis just detoamud vaiaiminddribdion o
phyt od arkt on bi onass hovever apossihblityistha thearees o higer sdinty favaur the goth of aather
species of phytgd akton. This cod d be due to the change fromRlimted ggoth of phytop akton to N
linmted goth Wasnod et d (2001).

@ncl usi ons

Incodusionit vas foud that the nost sighificat chemicd peraneters accordng to or adysis vere
sintyaddkdinty, ssaeshombythehchoordaioncoef fidetsintade2 Inbathcesssthel agrith
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nc ad pd ynomd nodd s produced the best corrdaiontothe data There vas a significat incresse in
sdintyinthe Bdtic Safromthe Gif o Fnadtothe nore gpen BAtic Roper deetothelageinflux o
freshvae fromrivers, adit isfa thsreesnthat thereis suchahighcardaion baveen ciaghyi| a
adsinty. Glaghil aisaudu adcoven et nethod ar assessingthetrgohic status of aveter body
bu isdigtlyincoduwsiveif usednits omas denarstrated by theincresse inchl argdyl | a cocertrati on
wthsdintyintheBtic R . Todavcod usias astotheressinfa this, adtiod iffamationanthe
species o phytgdakton preset isredly needed Inthe fare-nantioned study by Wasnd et d it ves
foud thet the coestd vaers o the BAtic Sea cold be dassified as being eltrgohic ad the nare gpen
vaesasbadmgmasarghic Thisisdigtly hige thenthefindngs o thisinestigagionbut oerdl it foud
thet thetrghicstaus o theime coestd v ers, espddlyintheGif o Rrlad, issgificatly hide then
thegeenseaadthisispadedy detothe favorad e codtias o the highfreshveter imut framthe rivers
ad run of fromlad thus ind catingthe anthropogeni c effects oF excessive nuriet inout.
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Ecological state of the marine environment at the chemical
weapons dumping site in the Bornholm Deep

A exandra Yer shova

The probl emof Garnan trophy nuni ti ons dunped after the Wald Wer 1l isaed theast ur gent ecd o
icd ppddens o the BAtic Sa

S nce 2001 geoecd ogi cal research is being conducted regu arly by R&-Ujointly wth * Ssvnorged at the
sites wth dunped chenical shel |'s and bonfss contai ni ng pai sonous subst ances.

Doring these investigations Brrhd mDeep is cosidered to be of unast inportance (see schenes of
gaiasmnpdadpg.

Fhysica ad chenncad conditions in battoml ayers of Bxrnhd mDeep are strong y affected by presence of
axygen in the near-bottomvater and axygen regine i s deternined by the North Sea vaters i nfl owt hrough
the rish straits. The besic festure of geoecd agcad coditias in sed nart-vater inerface is consi dered
to be axygen coditi ons, evd uated by redox-patertid o near-battomveters and sed narts. S theinvesti-
getions are caried aut with bottomsed nerts, near-battomand silt vaters to assess the geochemcad pro-
cesses in sed nart-veter ineface The estimation of physicd ad chemcd parasters inthis area lets
nake cond usi os on chenncdl d enants mgrationad dsoit lets evd uiaetheredity of neer-battomva er
paluwion by the products of chenica wegpons destruction. This can be estinated by concentratians of
arsenic, constituent of sone pa sonous subst ances, and a so by hi gh concentrati ons of severd heawy natd s,
thet can paretrae to ner-battamvaters after netdlic shdls corasion

The nai n prold emaduri ng the geoecd ogical research a Brnhd msite in 2002 and 2003 vas to characteri ze
enviromanta codtios and to conpare rece ved vd ues wih the previos years results far reveding the
changes of geochemical parane-
ters in sed nant-vet e inteface
comected vt h possi b e destructi on 200 1752002
of dunped chenical weapons and 150 H
revedimgthe aess o possiere
lesse of the vegpons destruction
products frombottomsed nerts. 50 1
the dservati ans i nd uded d so neax 0
suing o arsenic cocatraionin

-50
near - bot t omvat er s and sed nert s.
-100
Redox-pot ent i al
In sumer 2002 anaerobi ¢ condi - -150

tions vere donneti ng i n Bornhd m
Beep (Fg 1. There vias o sta 150 -
tionwth ox ceti on zone, redox-po- 2002
tential of near-bottomwaters 100 1 m 2003
ranged from+60 to —131 mvwth 30 1
negative vd ues preva lingin dgths 0
nore then 80m Accordng to the -50
observations i n sumer 2008 situ- -100
aininthe Bdtic Sahes sy -150
changed duetobiginflovd Nrth

Sea vaters, happered in January -200
2003, Geochenical data shoved, | “290
that oxygen conditions have -300
changed ad dl the neesured re-
dox-potentia val ues have becone _
posi tive it can be cond udked thet Fogrel Ehvaduesinnear-bottomvaters (8) and sed nerts (b)

the oxi dati on zone heve appeared of Brrioimdesp in 202 ad 208, v
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on sed nent surface onthe battomof Bornhd mBeep, preverting free mgrati on of the € enents through the
batomveter berrier zone

CGaes inredox-patetid va ues were nat so essatid inthe uper layer of battomsed narts. In 2002 d |
sanpl es had negati ve Eh vd ues. The | ovest Eh val ues were neasured in stations B2 and B5, situated
on naxi nimdepths. 1n 2003 Eh val ues have increased and in stations B6 and B8 they have even
becone posi ti ve.

Heavy netal s

Inassessing pd I uion of the enviramant wth products of poi sonous subst ances and shel |'s destruction the
nost interesting are high cacertratios o heaw netd s ad arsenic, constituent of sone pa sonous su-
st ances.

Yearly neasurenaents of heavy netals concentrations in chemcal weapons dunp site show that nean
val ues of heavy netd s inthe near-bottomveter of Bornha mpa ygon are tens and hundreds tines hi gher
the naxi numal | oned concentrati on. Mxi numconcentrati ons were neasured in 1995 and 2003. However
in 1995 heavy netd s oned their hi gh va ues d nast excl usi vd 'y to anonal aus hi gh concertrations of zinc. In
19 gererd increasse of neasured concertrations (@, P, Gy, Zn) have been nated 1n 1995 heavy netd s
vduss inthe ner -battomvat ers were naxi nimwth Fo and Qi contributi ng nostly. The sane structure
renai ned in 2001 and 2002, but average year val ues decressed slighitly. The situeati on have changed sharpy
in 2008 generd neen levd o heawy netds concertrati ons reeched the levd o the year 1996 ad the
leedmgrdeinthisgop d natds bd ogs to coper ad lead [1].

It can be cocluded that changes of physicd ad chemcad paraneters in the near-battomlayers have
essatidlyinfluenced the codtians o heawy netd s mgation framthe sed nert. S theseresuts cafirm
the agang irfiltration o pa sonous substances destructi on products frombattomsed nerts to the near-
batomvaters.

Arseni c

Aseni ¢ neasurenents i n bott omsed nents conduct ed duri ng sunmers 2001- 2003 showed that concentra
tiasd As reach ad exceed the beckground leve inthe uyper layers (Fg 2. Ths serves as an evi dace of
poi sonous subst ance rel ease fromchennca weapons to sed nents. 1n 2003 neasurenent s were a so con
dcted in near -battomveter and shoved the presence of A dnost & dl the staias. Its vd ues raged
fromLl 8 to 15ng/|, being | over the naxi numal | oned concentrati on except station B2 (15ng/1). These
ceta cofirmthe agang process o arsenic irnfiltraion fraomsed nent to the near-battomveters.

L | N2001
2002
2003
O Background value

Concentration of As, ppm

BH1 BH2 BH3 BH4 BH5 BH6 BH8 BH9 BH10 BH12
Stations

Fgre2 Asenic dstributioninthe upernast |ayer of battomsed nents & Brnhdmsite in 2001, 2002, 2003

Adyzingthe dataonredox-patetid, heawy netd s and arseni ¢ concertraios it canbe concl uded thet the
process of chenncal noniti ons deconposi tionin battomsed nents of Borrha mdeep continues. A the sane
tine the gopearance df axi cti on zare onthe sed neant surface, beingneturd barrier for rd ease o chemncd
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conponents to vater, indcaes the cange o utfavorade ecdogcd codtiosinthe deegptofaode
Adpaedythealyecdogcd risk o thisaeawll bethelift of bonis wth pa sonous subst ances.
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Bioconcentration and toxicity effects of surfactants
Moni ca Saez

I ntroduction
Srfactat is the ddreviaion o suface active agart. These conpounds are extersivey used in nary
dffeeat fidds: dresticadindstrid deairngpodds, pestiddes, parnting firergads, coeting surfaces
and are consuned at enornous anounts. Li near a kyl berzene sul phonate (LA is the nast used anionic
sufactat used verldwde (Bitton, 1999). Itsnadecda structueis shominHgre L

Athough they are geatly hodegraded in the vestevater treatnet plants, sufactats have been detected
inthe narine erviroment (Gnzdlez-Mzo & d, 1997, Lein & d, 20020), showng concertrationin sed -
nents uptothree orders of nagnitude higher theaninvater (Grzal ez-Mizo et. d, 1998) as a consequence
o the hydrophddi c cheracter of their nmlecue Sthey ae epectedtopreset ahigh afinity fa dagcd
tissues ad, theefae canexat arisktothe agatic agaisns (Séez ¢ d, 200).

Inorder to provoke ataxicity effect, a conpoud
needed to be incorparated by an organ smand ac-
cunl aed ptoacertancacetraion Therefae CH; ‘(CHZ)n'ICH - (CHy)w - CHs,
boaocatraianisthefirst sepinthetoddty po
cess, bdgardevat tod inthe assessart o en

viraved risk ad fae (Séez e d, 209. Te o =t
bi oconcertration i s represented by the bi aconcen 9,162;n+_m’ 57
traion fada (BF), wichis dfined as the con SOy 910 >mm >0

catraion o the chencd inonthe arganiss o
spedi fied ti ssue thered dvided by its cocertration Fgrel Grerd structure of the linear d kyberzere
inthe surround ng ned umwen the steady stateis sgoeerdeale

reached (Hwvker & Gnnell, 1986).

Toidtyd fedscanbe grerdlydviddinacue addraic. Auetaddty referstohigh cocatraion bu
short tine exposre; neanvhi | e chronic toxicity does to | oner concentrati ons and | ong exposure tine. The
danage nay be reversible or irreversibde and the respose will depend on sone factars i ke tissue i npor-
tace adits fuctiod capecity toregenerae o repair the danage. H st opet hd ogy hes been described as
asuitad e nethodd ogy to deternine danage as a subl ethal taxi city response to chenica conpounds (Séae,
2. Athough any or gan can be danaged, toxi ¢ conpounds frequently af fedt aguedfica gan Inthe case
d theanancsufactat linear dkyl berzere sufaete (LA, detoits hydrgidicity, the danage cod d be
hdge inagas wthlager eqosure suface ar highlipdcotet.

Thetodcity o LAShes beenwddy studed, but nainyinfreshvaer arganisns, exdistinganinportat |ack
innarine enviromnents. B oconcentrationtest of LASare scarce, and ad ysi s vere nostly perforned wth
non sd ective nethods, 1ead ng to an overestinati on o the concartration deta due tothe lack of separation
bet veen parent and netabd i te conpounds. (Séez & d, 203

Frstly it is necessay to possess an accurae ad precise nathod to detect the presece ad quantify the
cocatraion o the copounds of ineest, as vl as thar trasfanation products if ay. Nt aly the
adyticd nathodis essetid bu dsoavaidaed hoessay totest theincorporati on, accunol ati on ad pos-
sdetoidty  fects. Severd govermentd institutions, (ED (1982), BPA (1999, ASIM (1985), have
reported sone guiddinesinoder toddanrdiadde and coparad e resuts. Inthis research vark bath ad
amd yticd and testing b cassays net hodd ogy have been desi gned and devel oped wth the dg ective of datan
rdiddedataonsufactats b ccocetraionadtoddty. The study has been focused inthe narine environ
nant .

Mteria and nethods

Sandards of severd honal ogues of |inear a kyl berzere su phomate (LA, wth d kyl chain lenghit varyi ng
from10 to 14 carbon atons, were supplied by the Gnpany FETRESA Sandards of LASinternedi ate
degradati on products, the su fophenyl carboxylic acids (S3), weredsoemployedinthe range of C, toC,,
honol ogues. Al standards were of purity higher than 9%

Sverd ogaic sdvets (nthad, buad, hexae ehy acatae) of adyticd gak prity vere em
poedintheadyticd pracedre gitimzation, indffeet st S} e edraction sdidpeseexdractin
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Utrasoic beth  The conpounds were quantified using liquid chronatography (HALQ wth fl uorescence
detetion C,; and strong ani oni ¢ exchange (S8 mini cd unms vere enpl oyed at the sal i d phese extracti on
step, ad reverse phese C, cd um in the chronat ographi ¢ step as described sonewere el se (Saezd d,
2000).

The ad yticad nethod vas gatimnzed for dfferent natrices: narine vater and nari ne argani sns, the clam
Rud tapes semdecussatus ad the fishes Soar us arata, ad Dpoduss vl garis. Al these spedies vere
chosen besed ontheir conmerciad and econonncal i npartance and their preseceinthe area o study (Cadz
Bay, Suhd Sen).

B oconcentrati on assays vere designed fd lowng the BDgui dd i nes for testing bi oconcertrationinagetic
organi sns under flowthrough conditions (D 1982). The experinent consi sts on an exposure phase and
adguaion phesg df faingaly inthe presacd dsece o the sufactat inthe vater . The systemwvas
designed in such a vy to keep the surfactat concentration costat dring dl the exposure period Bih
vater and argani sns sanpl es vere cd lected a dfferent tinesduing al the experinentati on (exposure ad
depuration pheses) inorder to datain b ccocentration deta ad estad ishthe kinetic o the process.
Thesecoddjectived thiseqpeimtaionistoddemretheled adtheirresersiblity of the danagein
the nost afected tissles, theefaethetadcdogcd part o the study hes been fooused onthe glls ad the
dgstivedad o thetested arganisms. Hstopathd agy ad yses vere parfaned as described inthe literaure

(Séez, 0D).

Resul ts

H gh- perfornance i qui d chronat ography (HALQ wth fl uorescence detection (AU has been reported to
be a successfu nethod far the determnation of LASinvater and sed net narine sangles, but theisd a
tiond LASfrombidogcd tissues is acoplicaed ad |aorious task due to the conplex nture o the
natrix (ce Voxr & d, 2008). For thet reeson apredsead sdetive ad yticd procedre ind udng previ-
as isdaionad cocentraion stems, have been devd gped in order todxtan dear ad reroductive cro
nat ograns. The opti nimnet hod consi sts on a SxH et sequentia extraction wth hexanetorenaved lip d
adfaswichinagfaeceinthe adysis, adlately wth nathad to edract the sufactats fromthe
tissie The nthandic extract isthenevgoraied and red ssd ved invarmveter wththe hd p of sonication,
and passed through a C8 minicd um and a SAX mnicdum, as a futher isdaion The sufactants are
duedwthnethand, and evgporated to reduce its vd une and change the sd vert into the nobil e phese o
the chronatogrgpic ad ysis. This nethod is described wth detal in Sdez e d (200.

A flowthrough devi ce has been desi gned and devel gped to sinol taneousl y study toxi city, b ococetraion
ad hiarasfanation o sufectats in dfferet bethic spedies. The systemd | ons perfarnming experi -
nerts wth df feret cocatraios a eviramatd leds (pb) ad catrds a the sae tine Al the
cond tions and cheracteristics have been extensively described in Seez (2002). Sverd experinerts have
been parfarned wth this bicessay structure ad technigue in order to dxan biccocetraionadtoxdcity
infanation o df feat sufadats. Al the resuts have been reported in Sez (2002), ad gererd trends
have been deduced fromthemsi nce chemca structure of a conpound deternines its hi onconcentrati on
factar va e far aspecific arganism Snce the bicconceatraionfactar is data ned under equi i bri umecond -
tias, mfuther omaizaionisgedlyneeded Inthecase d taddty, mt alythechencd structure bu
d so the eqoosure cocatrai on i nfl uences the resu ts.

Futher effarts shod d be nade to inprove the experinentd nethodd ogy adtoedarge therdidde daa
bese, focusing nai Ny on the nari ne ervi rament, wi ch hes received | ess attertion
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CIRCUM alternative sewage treatment of black water
a preliminary life cycle assessment and comparison
to conventional treatment 2001

Lubom ra Bl om

I ntroduction

The treatnent of vesteveter isapraddeminsociety. Athoughthe najority of phosphorous ad hal f of the
ntrogenis reduced in Sed shtreatnat pats this does nat nean thet the nutrients ae bang recyd ed o
dimmaed Imnsteadthe nuriets accunol aeinthe wrbenareas adwll casedffuse nontpant pdluionin
thefuue[l. Utinstdy the nuriets dsofirdthar vay tothe Bdtic Sa

The curet systemd vestevaer treatnart inimdstrid sodeties severdy restridsthepossibility o nuri-
et recyding Qe o the largest costransis the mxing o dfferet sorces of veste The vesteveter
fromnoni cipal househd o i's ixed wthindstriad vesteveter adinaddtiontothisthereis stormvater 1.
Acomnsequence to this gooroech of Mix-Frst-and Sgparate- LAer (MFRA isthet it nakes it nare diffi-
calt toretrieve nuriets fromthe devet ered sl udge, because o cotamretion wth pd | uats [2].

Today thereis an existing techni gue to nake pel | ets fromseveage sl udge. By heating the sludge o to 75°C
it ispssdetokill dl parasites ad harnid becteria The pdlets cad d ke recyd ed beck to the fid ds as
fatilizers, bu theydsocotanahgheergyvdeadnay dteraivdy be ulsedas fud inheting staias
[3. Trewsadlity o thepdlets wll homever dvays depend onthe hading of the sludge

Qe vay to achieve good sludge quality is the GRIMsystem whi ch separates the bl ackvater 2 from
hosehd ds. The ideais to ded wth the prddema the sarce ad sguarate the slude befae it gats
contannat ed fromother sources, such as the BD-vater 3 and i ndstriad sevage. The amaf the ongai ng
proect istodeve gp awd e system wi ch incl udes exi sting vacuumt echni gque and a new sevage syst em
Life Gde Assessnart (LY isawddy usedtod toidetify the eviromentd inpects of a product o
process in scciety. LCA gves a cade to gave perspective ad is dso used to evd uate these inpects
through vari ous v ghti ng syst ens.

The LAAprogram3 naR 0 5 vas sel ected for the LA The weighting systemused in SnaRro 5, the QWL
2 basdine 2000, vis sdected for the evd uation o the eviromenta inpects. The QWL 2 basd i ne 2000
nethod € aborates the prad erpori ented (nndpoi nt) approach, whi chi's reconmended far sinpl i fied stud es.

Met hod and Results

CQassification

Inthisstep, dl imects ae sortedinodasses accardngtothe effect they havetothe eviromant. Grtan
inpacts can be included in nore than one class. The enviromenta inpects are aggregated wthin each
dass to pradee an effect scare There ae nore thenten inpect categaries listed in dfferet sarces. In
this study teninpect categories vere used

Aidicddeaion adficaion agaictadidty (freshvae), agaictoddty (seavae), edrghicaim
g ood varming, hunantoxicity, azoelayer dd eion patochemncd addcationadterestrid tadidty [4
Gharacteri zati on

The deradteizaionistonuH caegriesintemd indcaas. Caadteaizaionisminy aqatitaive
stepbesed onscietificadysis o therd evat enviramantd processes. The cheracteri zati on hes to assi gn
the rd aive cotribuion d each imu ad auput to the sdected impect caegries [§. Caracterizaion
resuts ae preseted in Hgre 1 b ow.

D scussi on

B/ 2006 Sedishlavs ad regi adias wil put anedtothedsposd o agaic natter tothe ladfill sites.
Thsdoeisoestragressonfa findngandtenaivevay o treaing sevage sludgeinsad ety. It isvey
inportat thet thissduiondoes mt crese nrewprddes inthe fuue

lrecipitationthet does not irfiltrate irtothe ground or evaporate cue to i npervioss |and surfaces bt i nsteed fl oss oto
adacet lad o vater areas adis roed into dran/sever systens

2vestenster framtdlets o larines

Svestevater that cones frombathing, dishing and | aundry in the househd d
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The GQRIMsystemains to reduce the anout of sludge to the treatnent plant. The bl ackvater, which
catans nost of the BDinthe vestevater, is sgaaead bfaeit etasthetreanat dat adths wll
nainy reduce thevdune of sludgefar thebidogcd trestnen.

The vd une thet needs the bidogca treatnent codd be oy 10-20 %df the vdune thet is trested today,
Oeperd ng onvinet type of industries that are comectedtononicipa treatnent. Thisvou d d so, as abonus,
cu the energy cosuntionfar the treatnent p ats. The reduced anaut of sludge will dsocu the cost far

tramsporting the sl ude

%

100 100 100 100 100 100 100 100 100 100 100
94.2
90
80
70 67.1
60
51 51.2
50
40 35.6 37.9
301 26.6 275
20
12.8 12.8
) .L .L
0 L
abiotic global ozone layer human aquatic tox. aquatic tox.  terrestrial photochemi acidification eutrophicati
depletion warming depletion toxicity fresh water  sea water toxicity cal oxidati on
(GWP100) (ODP) on
[l circum [CJconventional method

Fogrel Qnparing 1 person assently "ARIM wth 1 person assently "conventional net hod”
Met hod: OML 2 besdine 2000 (preinrery)/ West Hrome 196 /d.

It isveyimoatat toinfamthe ussersthat they sodd nat usethetdle as agarbege d sposd, becase the
edpodct hestoledemnemnughtobe lsad as feartilizer inayicdtue Thepdlds ae gedly dfected o
wat goes into the GRIMsystemand this is one veakness that can be found in this system

@oncl usi ons

The amof the LA and ysis vas to create a nadd of howtvo vesteveter treatnent and fertilizer produc-
ti on technd ogi es — conventional systemand new G RCMsystem coul d be conpared and eval uat ed.
GRIMis a newsystem which has never been tested S just fewneeded data vere found and the rest
vies estinated using d fferent handbooks, persod references, assunptions and cal cd ati ons. Seps, wich
veeindudkdinothis system dackveter cdletion agraion, dying evgoainadpdling o fertiliz
s, genvae , indstry veter ad | eskage veter tregtnart in covertiod trestnet pant; transportation
and erergy use.

Qe d the hggest dffereves inthese systes is the aaut o wsed flush vater inthetale. It vas the
reason far incorporati on of the energy consumption for increasing the vater tenperature fram5°Cto 20°C
during six narths o buldng heati ng seeson

Fantheresutsit’ s dearly seen that newsystemis nare eviramartdly friedy dnast indl aspects.
The fewtines snal | er anaunts of chemncal s, ener gy, trasportation dnost mosdidemss astothelaxdfill
(sevage sludge), the avaidance to praduce rd aivdy big anaut o artificid fertilizers nakes newGR
QUM syst emperspectiveinthe fuure. This LGAnodd cou d be good background for further research ad
devel gonent of this system

Qe o the areas, wich shoud be panted is the devd gonent of newvastevater treatnent were the
bdogcd trestnent thet is aynare needed cou d be rep aced wth newstep teking care of heawy netd o
aher prddem. The sorce of heavwy netd s is industry ad | eskege veter . Heavy neta emnssios to vater
fromQ RO Mvestevat er treatnent are nuch higher than in convertional nethod, which di spose nast of

heawy netd s tothe landfill with senage sl ude
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Influence of environmental salinity on fish growth

F.J Arjona Madueiio, R Laiz-Gxri 6n, J.M Quzman, EM Cdrdoba,
E Pérez Garrera, MP. Mrtin del Rio and J. M Nancer a

Introduction

Bryldiretdests canliveadadgx toalage enviromatd sdinty ragethakstothe adtivity o thar
osnoregu ator or gas. gl epithdium kidey, dgestivetract aduinay dadde (Bas, 1993).
Infreshwater eryldine td eosts have a dasnatic asnal arity and i oni ¢ concertration bi gger then the sur-
round ng enviroment. S, te eosts are hyperosnati c and hyperionic respect tothis enviromert. This fact
aigraestwmainprddens: i) osnatic entry of veter, adii) iaiclessbydf fuuan The osnoregul at ory
systaniry. i) todimreethevae thraghaveydlueduirepadtion i) torgdacethelcst detrdytes
throghfood ad anactive i onintake using osnaregl a oy surfaces, adiii) todecressethe parnegility of
gll adsdn

Onthe ather hand, euryhdline tel eosts in seavater are hypoosnati ¢ and hypai oni ¢ respect to ervi romert .
This neans tvo besic prddens far the fish i) a pessive etry o ias by dffusion through respraay
sufaces, adii) anosnatic loss o vaer throughglls. Gnaregd a oy systempresants an acti ve excreti on
o garedias (ioicregdaion) adthetdeost dirk seaveter tored ace the annal s | asses (osnati ¢ regu
|&ia).

The nai ntenance of astabeinernd ned um(constant osnatic and i onic va ues) different to envi roment
neans an energetic cost for theannal. Innarire te ecsts, interrd ned umosndl dity (=300 n&nfl) is
equiva et to 3%= X6aof erviromental sainity (~1000 n&nil) (Hlnes and Donal dson, 1969). In
vaters wth 10-12%0of sdinty (about 300 n@3ml), fish are dnast isoosnatic, therefore, we can assune
that energtic cost inosnregla@ionshodd be lesstheninvae wthhger o loer sdinties, adths
saved ener gy col d be used far govth (Bett and Goves, 1979, Krschner, 1996). Inthisvay, theinfluaoe
o enviromentd sdinity onthe groth hes been and yzed i n severd euryhd i ne td eost speci es (see Mrgan
and lvana, 1999, Boeuf and Payan, 2001). The results are different depend ng on the and yzed speci e ad
eeninthesae spediethare e df faawes ThHs sugpeststhet themanpdaiond the oy factar, suhas
enviromatd sdinty, toge abdte gothinerytdinetd essts shoud d be taken wth cation

Sparus auratus: a practicd exanple

Sarus aratus isanaryidiretdext, ddetoliveinvaaswthdffaat sdinties littad vaeas, etu
aies (brackish veter) ad coestd lakes. e to ewrydinity of ths specie ve can sdect the gatinom
sdintycdtueinady toimroethegothd thisspede

Recently, ar gap hes studed the irfluence o three df ferat sdinties (seater, 38%o bracki sh vater,
12%and lowsainity vater, &4 onthe groth, osnaregu ation and netabdismin juwenles of Soar s
araus for apeiod o 100 days. 480 immat ure fish (20g of average vei gt) vere randonhy dstributed in
6taks o 20litres (Bfishpa tak) adkept in3dfferet sdinties (3o 1%6and Bpingrendrcut.
Brery 3 veeks, 10 fish o each tark vere anaestheti zed, vel ghed and sanpl ed to dtan pasna, glls ad
live. It ves adyzed gl N*, K- AlRsse activity, csnaldity adions (sod umand chl aridg), d ucose, | ac-
tae padmnsadtrigicaidesinpasm, bes des hepat osomati ¢ i noex.

Qr resuts shored thet inthecronicregdaionperiod (annal s perfectly adgaed to enviramantd sdin
ity), osnregd atary paraneters in pdasna (osnadity, M* ad @ levds) vere simlar in seaveter - ad
brackish vaer-accinated fish but sigificatly loner then those of lovsdinty veer-acdinated fish
Theseresuts agee wththet previasly reported far this species (Miceraea d., 1933 b lazGrridn &
d., 28 SigeAvadics d d., 0. Gl N+ K-AlRse activity presats respect to eviromentd
sdinty a“Ushgoed’ cuve (Tddel). Therefae the highest activities vere foud in fish adgted to hypo
and hypersd i ne ervi romnents (6%and 33%9e Wiereas the lonest activities were found in fish adgpted to
ineamadaesdinty. Gll MN*,K-AlRse attivity is rdaed wthias exaretion processes thrah gllsin
hyperosnatic environent. This activity hes d sobeenrd ated i n sone euryhd i ne speci es, includ ng Sparus
araus, wthionc intake processes in hypoosnati c ervi roments (Zadunai sky, 1984; MQxmck, 1995;
Jasen @d ., 1998 Mrshdl, 2002). N+, K- AlRse ativity is aprocess wi chrequires ener gy to traspart
iosapi st gadat. Inthisvey, aredtioninthsativitycaddindee aredtianinthe ener gy consunp-
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tion re@nngthsee gy aaldde fa aher processes, as fa exaqple gonh (Krschner, 1995 Bouef
and Payan, 2001).

Taddel. Gaaity, scdumadchaideledsinpasna adgll Nf, K- AlRse activity inglthead sea breamcu tured in
seavater (SN 38 %o brackish vater (BN 12 %o or lowsainty vater (LS 6 %oover aperiod of 100 days. Eechvd e is
the nean ¥? SEM o n=I520fishpar gap Dfferet lettersind cae sigificat dfferences anong groups
(Qne vay ANOVA P<0.05).

It iskomthat infish gothis & fected by endogenous ad enviromaentd factars, as sdinity, tepea

tue vaea qdity, age sex, ec. (Bet ad Goves, 1979 Beu ad Pyan, 2001). Qr resuts shoved as

bracki sh vater adgpted fish have a better grovth in conperison wth fish adgoted to seaveter and | ow
sainity vater (129638%66%0 (see Fg. 1), being the grovth about 7and 19%hi gher invater wth 12%0
o sdinty respect tovae wth 33%ar G6af sdinty. Vlenthe aninal islivinga 124 sdinity,itis
a nast i satonicrespect tothe ned umvii ch surround it, and energetic cost in osnaregu aionvou d be | ess
then in hyposd i ne (6% ad hypersd i ne (3% ervi romant, havingthe possibility toinvest thisenergy in
axthe pysidogcd processes (as gowh). Inthis vay, the hger goth dserved in Soar us araus
adgpted to 1%k sdinty nay corrdoorate this hypathesis.

Parameter 160 -

—0— 6 %o
—O0— 12 %o
—v— 38 %o

140 -

120 -

100 -

80 -

WEIGHT (g)

60 -

40

20 1

0 ) ) ) ) ) ) 1
0 20 40 60 80 100 120

TIME (days)

FHourel Wedgt dagssinjweilesd Soar uis araus apedto3df feret sdinties fa apriod of 100 days. Df ferat
vords indicate df ferences between the groups a each tine (ANDVA one vay, RO.(H).
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Incodwsion ar resdtsindcae abgter gothd juweailes d Sarus aratus (D gd intid vedt)
govng & 1%%f sadinty for aperiod of 100 days, in conparison wth that gowng a 6%dr 38%dof
sdintyadimcaethepessiblitytoweinemdaesdintyinade toinroe gothd this spedes.
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Assessment of hydrochemical conditions in the Gotland Basin

Ani a Szyperska and Agni eszka Strzel czak

| NTRODUCTI ON
Withinthe franevark of the BAtic Hoating ULhiversity on Juy 912, 2003 onboard the cat anaran “ Gert au-
rus-11" asdetific cruise vies conducted inthe Gitland Besin

(oservati ons were hel d al ong the HHL.GM

section [1]. This zone vas covered wth 19 f-:
saplingstaios, aragdas shominFHg L :
Water sanpl es vere taken fromthe standard

deprhs of G 5 10, 20, 30, 40 and SOmexcept | -

parnt 117 (46 far the sake of the sedbed - i :
Jpth & alevd o 4/m Sapling paints - .
faonad three research prdfiles: the Rdile 1
(¢aias110-117), theRdile2(staias 117
124 adthe Rdile 3 (staios 124-128).

METHODS .
Four types of studies vere performed dring  « —_
the BUcanpai gn. neteord ogcd, hydrd o ! . ' o o i
ica, hydrophysica and hydrochemical . The Figurel. Genera schemeoftheBFU sgmplingstationsin
caanaran “Crtarws |17 hed a sl | ao- the Gotland Basin. Summer cruise 2003.
raory were sanpl es taken by a Nansen bat -
tle systemvere ad ysed Inths pgoer resuts o the fdlowng adysis ad hydgohysicd are presented

- axygen d ssd ved axygen concertrationin[nh/1] ves determined usingthe Wind er [2] nethod ad
coverted into d ssd ved axygen sat ration in [%;

-sdinity. cHaide coceatraionin[gkg ves ad ysed by the Mir nethod (argentanetri ¢ net hod)
[4 adoonvetedintosdintyin( 9 ]

- hydrogen peraneter (ph;

- vde teperaue
Dtaadysis ve caried ot onthe besis o tw types o ggis- Dsuface pas ad Dcotor pas,
adldlein StaSft sdftvere STATI STICA 60 Dpds vee gegaedinade toillwtrae vdus o
cocetraiosdstribniasinveticd prdiles adhd pedtoddermne thernabd ine structure o consi dered
vater nass. 3Dgads required data arraged as spatid series, weretovdue of aparangter inasanling
pan thefdlowngcoard nates vere assiged dstacein[km fromtheintid saplingstaiond cosid
gedpdileaddgahd thesaplingpant. Qvngtoeqd d stances betveen consecuti ve stati ans the first
coadretein setid series vas redaced by the staiai s nunber . Then a surface ves fitted to the data
regreseted by the zaxis ad vas sheded in cdaus corespondng to the vdues of the vaidde The
fdlowng data snaathi ng procedures vere testeds quadratic, |east sguares, negati ve exponentid and spline
[4. For dl the cases the sdire mthod gave the best resuts. At qdity of the suface to the dita ves
examned vistd |y in 3Dsuface das. A Dcotar pa ves the prgection of a 3D suface oto a tvo
dresod dae[d adit ssvedasafird illwtraiond ddaverticd dstributias.

RESULTS & DI SCUSSI ON

Thernohal i ne structure

Thernahdl i ne cheracteristics study dlomed us to dstinguish in the research area vater nasses typicd o
the Bdtic Sa[3:

- surface vater nass (Upper Quasi-Honogeneous Layer- UH), freshened and warm

- internedae vate nass (@dInterned ate Layer- QL) farned due to convective nmixi ng during the
atumwner period wthstade |over teparaueadimsigificat sdinty;

- Ceep-vater nass- transforned north-sea vater, wsud ly varnar adwth hghe sdinty led.
Those vt er nasses are separated respectively by seasord, sumer thernacline (Iayer wth considerad e
Oecresse in vater temperaure), nain thernacline and dso pernanet hdodire (layer wth signficat
inreeseinsdinty).
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Tenper at ure

Dstribuion of tenperature inverticd fidds vere typicd far sumner period and deternined by rad aion
heating i n conti neti on wth wnd and vaves chaeracteristics [J. Inthe Rrdfile 1 section the UM ranged
the depth of 1520m Tenperature decreased froma nest 19°Crear the suface to 13-14°Ca the | oner
boundary of corsi dered | ayer . The sunmer thernacline, 10-20mthick wth tenperature nean grad ent of
Q7°0m wvas underlied by the QL layer wthfarly costat tenperaue dout 32°C As fa as deep v er
nass is caverned, it ves it dearly visibde in the thermal structure de to limted saling dggth A
saathed Viewd the Rdfile Ltenperauredstribuion (Fg 2 reved edisatherns dnast hori zotd fram
the suface tothe lomer boudery o sampling areatd|ling doout stad e stratification codtios.

Thernal cheracteristics of the Rdfile 2 resenled situation in the prdfile discussed above. The UL
ranged the levd of 10-30mand vater tenperat ure dropped from15-18°Cto 12-13°C The seasod ther-
nacline, wth average gad et of 0,8°Gm becane thi nner fromsanpl i ng pai nt 120 and reached consi der -
ddedghd dlocaiona staion 124 (30-40m. This situation ves comected to processes of strong wnok
vave mixing preceding sanpling. The AL ves the last deserved layer . Tenperature in thet veter nass
changed imsignificartly wth neen vdue o 3 2°C Grior da o the Rdile2 (Fg 3 cafirned stade
straificaioncodtiosadpecdia indirsiond thernadine d |l ocati on d scussed doove

Thenal deracteristicd theRdile3isdgpicedinFAg 4 TheWplinthssetionragedtothe dgah of
10-30mand its tenperat ure decreased from16-17°Cto 13-15°C Sinmer thernacl i ne vas fairly sharp and

[2.]

TN

110 111 112 113 114 115 116 117 117 113 11% 120 121 122 123 124

Supling statior Sampling station
Fogure2 Teprauedstribtioninthe Rdile 1 Fogure3. Teaprauedsribtioninthe Rdile 2

reached 20-40mas aresut of stade vesther cond - e A A A A
tios. Mentenperature grad et vas 0,9°Gm The ¢ e ® e e
QL ves characterized by average temperature of 10
31°Cad the | onest va ues vere noted a the depth

o Soma staios 125126 (dbout 1°Q. Ths s E“‘
startid decresseintenperature mght be comected g
wth north-sea veter arigreting fromthe January 2
inflon Hovever it vas ulikdy takinginto account 40
that propagation of cd d and axygen-rich north-sea
vaers inothe caird Gtlad Bsintok pdacein &0
Axust, wile the vestern Gitland Basin vas naot
irflueced by theirflovwp tothelast decaded S ™ ¢ 125 138 w12
tenher [1]. Fampling station

Slirity FHoued Teperauedstribioninthe Rdile 3

Sintyinthefirs tvo d eanned prdfiles reeched vd uss tydcd o the Btic Sa[34. Hinty fludtua
tiosinthe Rdile 1 (Fg 9 veebahirregda adinsigificat. Mensdinty inthe UL vas 7,8
adinthe QL 79° . The deep-veter nass vas not unequi vocal |y observed, honever a station 110 there
ves quitesigificat sdinty increnant from7,8°/ a the dgth of mto 9.8  a S0m

SHinty o the Rdfile 2 vater cd um shored nat 1arge fluctuations. The WL nean sdinity levd vas
74°/  adfa the GLit reached 82° . The exception vies concertration a sanpling station 124 rgady
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= b
[+

BR000

1o 111 112 113 114 115 116 117 117 118 1% 130 121 122 123 134
Sampl ing station Sarrpling statiom
Fgure5. Hintyddgribtioninthe Rdile Fgure 6. Hintyddgribtioninthe Rdile

T T T

increesing torearly 14°  a the deggth of SOm Thet
vas proebly comnected to sone sdine vater intru
sion, wichves dearly reced edinthe cotor pa
(Fg 6. Hintydgrittininthelast pdilereed ed
uexpectedaonaly (Fg 7). Btrealyhighsdinity
leds, pto199 , vere ndticed & statios 125126
thraugh d| the senpled depths. As aresut neen sa
lintylevd inthe W reached 11,8%_ ad 13,79
intheGQL Qignd that phenonenonis hardto ex-
panwthout adysis o aher pdluats cocetra
tios

Dipth fm]

124 125 126 127 123
Oygen N Surpling stian
fo‘y”esmmm jtr%%%ﬁgi;gg[lgéwaggigﬁo: Figre7 Sliritydsribtimintre Rdile
ed good veter codition Qe of the pecdiaities o 0
the stud ed section was presence of naxi nomd s-
sdved oxygen cotet yp to 8 5M/1 a the dpghd 10
0-40m(Fg 8. It cadd be exdaned by tvo besic
ressons. by i ntensi ve consunption of axygenin the T
phatic layer fdloned by decrease of its comsunpti on 4 30
udernesthad dsoby teperauedstribion Lov 2
e teperauwe of the QL favored higher axygen  w
concentrati on. Mreover thernacl i ne hi ndered nix-
ing betveen sufece ad the GL vaters [3. Ds 0
sdved axygen sauraion in the Rdile 1 reached
100%near the surface and tovards the depth of 50m ™ 10 111 112 1z 14 15 16 117

gadud |y decressed to about 8% A sustatid aea Bamrpling station
o vell-saturaed suface veter (val ues exceedng Figue 8. Dstrilution of di ssd ved aygen
100% a stations 115117 vas forned probabl y due aatrdinintre Rdile 1

toinensive mxng and aerdi on
*Anna Szyperska is a 5" year environnent al protection student at Technical Uhiversity of Sczecin, Feculty of
Chemical Engineering. Enail: nodliszka-ani a@wp. pl
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Unforgettable combination between sailing and science

Ksawery Kul i gowski

“..12% o Jue 0L12 am, positiar 58°61 N 23°40 W wid 6°B thae where Bltic Sa negts
QIf o Aax ve ae pdling dowm the enornaus naimsall ad tvo fasals. It is na dark, the ed
of “white nights”, wvarm Vadim Ve onika and Aiia are coning out on the deck. They are vdl
equi pped by various devices, wich wil hdp us to neesure rgper ties o Bitic veter. Ater 2 mnutes
the first bathoneter is disappearing under the blue vater surface. Then every 10 neters ve are
pnng on ahers. The etireded rope hides in the degpgth Ve a e puting dom the b last ad bath
oneters “are svalowng' the anauts of vater frandffer et dgits. Ate that ve ae chagng to
pdl wp 80 neters o sted rope agan using the crak. The dotained veter is pour e to the Idtles, its
poperties Wil be determned by Ksawery and Msha, wo wil cal culate the oxygen content and
sdinity. The second part o ar shift iscarying out the neasur enents concerning air hundity,
tenperatur e veacity ad drection of the wnd coudness, size ad frequency o the vaves. It is
Quarter to2am, & 2thareisadift's change. Ve ae fdling aslegp in dak berths thereis aly a
fearsone sound of waves “dancing’ wth huls
of our brave catanaran’. —

[}
HOWDODIT START ... - \1
| ama stuat o Technicd Uiversity of Lodz \
(Poland) at the Faculty of Pocess and
Bwviromentd Hygneering. For the scietific
exped tion onboard the catanaran Gtaurus |1 |
ves invited by Rissian Sae Hidroneteord og cd
Uivesity as a studet of BAtic Uiversity —
regod wniversity netvark wththe branch a ny
Cepartnent. N adveture started since | have
been p essart|y vel coned & the railvay station
inkdinngadby the studerts ad professars fram -
thar uivasity. Ater unpecking ny Tuggage, Lem -y ooy Wo vas tad ng the pictur
(studert of geoecol ogy) shoved us nary worth | nthe secrd fromite 1t 1n tre ot on
sed g d aces sch as Anfber Miseumand ori gi nal
Ind an pb, vhere ve vere listening to the traditiond nosi c and snoki ng tobecco. Bi the red adverture
began wen | put ny feet on the net stretched betveen hu l's of the anazi ng catanaran — Gentaurus 1.

TO THE NORTH AGAI NST THE W ND
The BAtic Sea wel coned us wth the reserved
wnd, whi ch vas no nare than 6 degrees in Beawr
fat scde Echd us hedto ggt used to newoon
dtios Atuly | wbsadtosdl ala bt aly an
singe—hdled boats, werel dd nat have an g
partuity to fed the red speed, wich can be
acheed by the Grtaurws |1, | wil rever forget
the nonent vhen | vas |ying onthe net wth ny
head betling ot of the hetch and doserving the
vake betveen the huls. FHrst days of the cruise
pessed i n ni ce anasphere, ve vere sing g, teach
ingeechaher rticd sogs, dajimgthegitar o
- tabars. The crewves sdit ypto the tvo shifts. |

6 bet honeters are ready to sirk themto 60 neters under ves inthe shift, wichoperatedthe sal's ad car-

the vater surface M and Wad m . .
ried ot neasurenants from8 amtill 2 pm ad
from8 pmtill 2 am wet ves red |y coveniet far eech o us dueto ufargettad e dmservati ons of susets.

) |
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Bfael noveto describing the experinarts, it is
varth to see that even if ve vere sailing sone
wereinthe Bdtic Sea, cut of fromtheverld our .
cu sine vies very sghisticated Thereis aly oe :
edadionfa ths, it st aebeenD. Glima
wowes cookingdl thetinefa usevenwilethe
vesther coditiosddna dlowto prepere vari ed
med s inthe kitchen

sl tddbfael foudths eqedticnas aqite
uni que conii net i on bet ween ny hi ggest passi on —
saligadmyfiddd study. | haetoadit thet a
thefirst tineinnylifel hedanguoortuity tocar-
ry out hydrochenncal and oceand ogi cal neasure- i

nents. Qr experinents vere bei ng done severa @r cestirdtiat Srt-Raershrg
tines pr dey, addoiaslydringthengt dso Benif thecodtiasimsidethelaoraayinthehd! vere
inconven et to vark ve tried to do or best. Bery tine wen | ves titraing poring at the AgNO,
sduionfromthe burette | vias fargetting aoout ny seasick, wichduringfirst days vies red |y traoud esone.
The besis to estinate the axygen ad cHaride vater vias a first gahering the vater sampl es fromthe
bet honeters, which were sark to the degth of 60 neters. The nast denand ng activity vas to pul up six
bet honeters, wichverefilledwthvater, linkedtothe sted rgpe Gnpering resuts o our nessurenants
inMbExcd and p atting vari ous data ve cou d nake sone concl usi ons. For instance, the deficit of axygen
inbatomlayers of the seacanbe exdaned as fdloms. Qrtannants i ncluded in the vestevaters or rivers
flowng tothe sea casse theincrenent of nncroorgani sns cata ned inplakton, wii ch, due to huge anount's
of nurients goms rapdy consuniing the axygen and falls dom to the sea gound Ate ths pracess the
aneerda ¢ becteria cccr ad start produci ng hydrogen sul phi de.

The BAtic Hoating Uiiversity traning through the research oru se on board the Grtarus — 11 onthe Bl tic
Sea and GIf of FHnland vas unconman experi ence, which let ne neet hospitabl e Rissian students and
sci etists, taught ne howto behave invarious situations, get to knowsone oceand og cal issues. Mreover
dter thsuwsud crusel bdievedtha it hed been possid e toverk and study oboard uder stretched sall s,
wni ch proved the comnecti on between ny sai | i ng passi on and envi ronenta pratecti on.

*Ksawery Kul i gowski is onthe 4™ year of studes a Technical Uhiversity of Lodz, Faculty of Process and Bwiron
nental Engineering. A the present nonent he is Socrates-BEasnus student doing international environnental
engi neering course at Aalborg Lhiversity in Dennark, Departnent of Life Science, where he carries out neasure-
nents concerning soil pollution under the bottomlayer of the landfill and nodel the flow of the chemicals to the
gound vater table. Hs scientific interests areinthe field of behavior of pdlutants insoil, good warning and green
house effect. E-nail: xaverius@oczt a. onet. pl
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Sailing catamaran ‘Centaurus-11’ in Kiel Week

Nat al i a | vanova

In the sumer of 2008 Rissian saling catanaran “Grtarws-11” hes visited Kd far the secod tine
Rrticdpagiond the caamaraninae o the lar gest everts inthe northern Brgpe — Kd  Week (Jue 23 —
30) vas provided by the INSSCJICC“BAtic Hoating Lhiversity” (BR) program wiichis carried out
by the Rissian Sate Hidroneteord ogi cal Uhi versity (RHJ since
198 The invitation to cone to Ke wves rece ved franthe Aca-
demc Sxvice o Inerrgtiod Rdaios a GristianAlrechts Kd
Uiversity.
Treintiaivetoinite the catanaran cane fromkbhe Tied - o
overmatd aganisaionfa eviromentd praectiond the Nrth
adtheBdtic Ses. Thisinitaionpoiddanaxingpacefa the
cadaaraninthe sdeatific fleg herbour o Kd Imstitue d Mrire
Research (ITM, indudngsuypdy of the vessd wthveter and fud,
addsopatidpgiond neers o theeqedtioninjan wth Hhe
Tiedadtiasinocoted o theprgect “Hd-Sling Gty “. The pro-
gand particpaiond the BUepedtioninthi s prg ect vis a ned
a expasion o ecd og cd knowedge and i nvd venert of | ocal pop-
daion(first o dl schod dildren) inadtias onstudyi ngad coser-
vation of the enviroment. This programves devel oped and i npl e
nented together wth the Hhe Tied regresataives o Gire o
Apied Ecd ogy (Sllante Btaig add Cadz Uiversity (Sen).
Inarder toget tosmall cosytomd Kd franSin-Rtershurgthe
catanaran hes paessed the long vay of 12 days across the wd e B tic Sea Aong the route the catanaran
hed to go against the wind, therefare it vas inpossible to devd gp ful speed Hwvever, it ves a vy
vadrfu trad casethesaaisbeatifu indl o itsmanfestaios. Dringlast tvodays o tradlingthe
catanaran vies fighting through a stormand early
nornngovercommg | thedfficdties eteredthe
Ke Bgt. Besptedouwy vesther Ke vas foud
tobkeafriedydty. By that tine there vere nany
noored yachts and ships carrying flags of nany
dfferet coutries. Ufatuetdy there vere d -
nast no Rsssian yechts, dthough two tdl-ships
vere there: “Sedov” (Mirnansk) and “Krusen
sterr’ (Kdinngad).

The nai n vork of the R8HJexpediti on (toget her
wththe gop o sdetistsecdajsts frankd
Uiversity, fromimstitue of Mrine Research ad
Hohe Tied) casistedincarying at during eech
dy o the Kd Week two shaort (up to 4 hours)
educati ondl -denanstrati on crui ses wih grouyps o
visitors onboard the catanaran. My peod e todk
part inthe cruses, nainy they vere schod chil dren fromkid and nei ghbouriing pl aces. Dwring the crui ses
lecture naterid vas g ven ad denornstrati od experinents wth nodd of the Bdtic Seacarried ou ad
al so sanpl i ng vas done and hydrgphysi cal, hydrochenncal and hydro bid ogi cal paraneters neasured i n two
parnts o thed Bdt: inthenath o the Svetine Rver adinthe adead the Flkeshtanper.
Inthe end of each cruise taken samples vere ad ysed ad resuts o nessrenants denorstrated on a
conputer . Al thevisitars hed the gportunity totake part insagling ad saples ad ysis. Gays o the
denanstration cruises perticipats cosisted of: 8" yer studets fromred schod in Risdof; 5" yer
studerts fromFeherr von SenShde in Kd; 4" year studets fronFiedichrJuge-Shude in Kd;
students of hidogcd course fromgymmesiumin Bkerrferde represetaives o Academic Service of
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Inergiod Rdaiosa Kd Uivesity, d thelfMAs-
sistace Sxiety, d am getics conpany Ganpz4si eben,
of HiTd Dgtd Video conpany, of Brgo-Llatolatery,
of Kel HEwironnent Departnent, who co-sponsored the
“Ud-salingcity’ prgect; nenhers o coord neti on graup
o thesdeatificadtecnicd progam‘Mrine Research’,
wichisjanlyfufilledbythe IfM GEMRsc ertific-
research certre, Redagogic Institue and Hhe Tied rep
resentaives of nass-nedia (nevepapers “Kider Nch
rictet ad“dde Woche onling’, rad o station “Nord-
deutscher Rindfurk — Welle Nrd’, tdevision chand s
SATL and RTL interretiond nagazine “Mitihd s’ ad
two i ndependent journal i sts fromHaniurg). The guests
vereinvd vedinpracticd work onboard the catanaran and shoved significat inerest. Detogeat variety
o visitars the proyamd the cru ses vari ed depend ng on wio vias inthe grap.
Thre gop of RG-Uhas beeninvitedtotake part inthe exhikition onboard the | f Mresearch vessd “Akar”,
wi ch vas ded cated to aceand ogica research On three posters nateria s vere presented characterizing
the ativities o RFUad B thar histay adstructure, types of fiddreseerch aboerdthe RV “Shr -
iakoy adthesalingcaanaran “Grtarws-11”, nainresdts, ineraiod rdaios.
In agreenent wth IfMduring the Ke Week | eaders of the exped tion have gopeared wih lectures inthe
cotexdt o lectuecyde “Earth Ragt”, wichtok paceinthe buldng o the IfMaguarium Aquari umis
sitiaed nthe seeshre Rdfessar Aexey V. Ndaasov hes read the lectre etitl ed “Her gy o ocean tides
aditsgicaiol ad.VadmT. Pka spoke about “Lar ge irflovevats o the northrseavaesino
the BAtic ad thar cosequances’. The lectures vwre atended by rgresetatives o IfM Sirshov Irsti-
tued @eandogy (Kdinngad), R3U by locd s ad guests of Ke. Etrance has been free and gpen far
threpdic
Inthe coted d Kd Week neetings took place wth the Head of Academnc Service of Intermati ond
Rlaiosa Kd Uiversity D. M Shnade, wth coodnetor of naturd -sciertific adtechnicd prayam
“Mrine Research’” Or. J. Dagadprdessa o

‘ [fMD Wdlag adisses o futhe copera

tion vere d scussed

A so nenters of the R3HJexpedi ti on vere tak-

ing pert inahes atias. Arst d dl, they hed
- visitedtrainngsaling ships “Sedo/’ ad “Kusen
sterm” were sall ors provi ded excursi os abound
thar ships, tddaou thar trads. Soody, the
epadtiontak pat intheevening o friendship,
whi ch was organi sed by the Gernan Russi an
society inKe (locd sub-uit of Grnan S ey
o FienshpEst- West in SHeswg-Hl stein).
Frogramaf the eveni ng consi sted of perfornance
wth participation of nosic ad danci ng ensern
bl es fromGrnany, Rissia ad Wkra ne. Dshes
of @Grnan cuisinevere proposed. Thirdy, avst
tohistaricd conpl ex of hydro eng neeri ng carstructi ons hes been argani zed, Wi chislocated onthe shore o
the Nrth Sainthereg ond Hiling Nordstrand snoor serving to preserve the | owseashore fromdest ruc-
tinface d satids
Adincoduwsionthe caanaran “Griarus- 11” todk part inthe Rrade o Shils, dedcated to the ed of
Hd Week Dringtheparaded!| thesalings shipsvere gongthroughthe Ke B gt, whichves afasc ret -
ingvien Tnereveresips desigedinstyles o df feret ages. Batifu firevarks refracting onthe vaer
suface have narked the ed o the festivd . It ves afateasticsigt. THsvestheed o Kd Wek —alig
festiva asorhing pegd e fromnany coutriesinafary caosd o evats.

*Natalia Ivanova is a5" year student at RSHJ Faculty of Qreanology. She is studying surface boundary |ayer,
nethods of nunerical forecast of floods. Enmail: sinbx@ront.ru
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Alexander Sibiriakov- the Man and Ships

Vasily P. Swets, Mkhail B Siilin

O a boudary of XXand X4 centuries geopditica vaue of the Nrthern part of Sberiaaddso o the
Northern Seavay hes sharply increased far Russia once again Inthis comection, scietific devd oonerts
d Aexander Nikhailovich Shiriakov (1849-1933) - the Russian businessnan, ane of thefirst intiaos o
devel gonent of transport vater routes systembetween BEirope
adShbaia- recdve addity agn

AM Shiriakov ves born Qitober 8 1849 inthe famly of an
I rkut sk nerchant and the gd d-nines owner . Hs famly vas ane
o therichest inlrkusk ad casequetly inwd e Sheria Qiy
three - four nerchat famlies, wich nenbers, asvell as Shir-
iaos, veetradmgaross dl the Essteen Sherig an Aedtian
Isads adinthe Nrth Aerica, coudd be conparable. Ater
finshing nen s gymesia in Irkusk, the suwccessar o a huge
fahe 's fatue he hes |eft to study & Riyvtedrmic tednicd
schod in4rich (Svtzerlad), addte finshingit hes returned
hone. Oh outl ook ad paitica views he vias close to “Sberian
regadists’, wo in perspective saswSberia as a partly inde
pendent aut ononaus regi on of Russiawth we | -devel aped sys-
temof self-governnent. Hs nest known book “About neans
o comncaiond Sberiaadits narinerdaios wth aher o o
coutries’, pished in Sint Rtersurgin 1907, he will start ngrﬂ-mafm]ag"”“'m“%“akw
wth chepter “Aut an autonony of S beri &', (18515

Al hislaglife Aexander Nikhai | ovi ch pronated expl arati on of 9 beria and perspectives of its comection
wth Hrope ad the Fr Bast through the systemaf the Northern Seavay. Thus he nanaged to happily
coi ne ronantic atractionto narine advertures wth practicd nerchant gip. S, in 1876 Al. Shiridov
hes d | ocated 100CE for exqpedtion of Bgish cgran Vigdns on Kara seavay and research of nauths of
M ad Yaisd Rwas The expedition hes wth interest paid the expenses, having taken aut to Braope
& goes bd ong ngto Shiriakov.

In 1878-1880 the successfu busi nessnan hes taken up 40%df tatd expenses of expedtion of Swed sh
gdatis AE Nordensheld on wa ing steanship “Vegd’. By that tine Nordenshel d has d ready nade a
nunber o successfu cruses inthe Actic ean due to Gear Dckson' s sposaring sugpart. This tine
Nordershel d has recel ved help fromRussia during the nonent wen he hes dready despaired to find
sposars in BErope, wichhes dloed hmbe thefirst inredisaion o the deamd nany sailars - to pess
(intvonavi gatians) d ogthe Rissian Adtic coest framArkhange sk to Mad vost ok, actud |y havi ng proved
aredity o the Nrthern Savay use (Posetsky, 1909).

In 1880 AM Shiriakov hes built on his om noney two vessd s - “Nordenshel &’ and “Gscar D ckso”. Qn
these vessdl s he has nade a nunber of sea expeditions d ong the Northern Seavay. |n 1881 he started the
construction of overland road betveen @ and Yenise, having comected it wth anouh of Rechora by the
overland way, wich hes received the nane of “Shiriakov s road’. Fromthe nouth of Rechora Russi an
ships cdivered Sherian car goestopats o the Western Ergoe. 1n 1864 Shiriakov hes trasparted by this
road 20 t housand poods of cargoes, in 1835 - 75 thousand, 1887 - 210 thousand poods. S nce 1884 S hiri ak-
o/ s ships, naking trad ng crui ses framthe Western Brope through Arkhangel sk to the nouth of Rechora
adfuthe toSbaria wadtherigt o diy-freeimat o fadgitdde sdt.

Sncethe secod Ml f of 1830s Aexander Nikhailovichis engaged in or ganisation of trade betveen Sberia
ad the Far Bsst (ad later dso wth Ging). H overcones thousands kil onetres on the rivers and | ad
between Tobd sk and Taz, exd ores the Ko yna and Yakut |ands, and d so coest of the Gdatsk Sea, trying
to study possibl e vays to comect Sbheriawththe BEsst adthe Wet. Accord ngtoresuts o the researches
a fundanental work “Toa question on ederrd narkets of Sberid (1893 is pdished

In 188 Shiriakov dlocaes 1000 roud es to the Resian Acadeny of Siences for estadishnent of the
premumfor scientific works about Sberia and Nrthern Seavay, pudished in Rssian in 1837 - 7000
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rodes nrefa eqdaaiond the Anr basin wth the purpose of devel opnent of vater comections. n
a boundary of cetuwries he pronates estadishnent and farnation of the Uiiversity in Tonsk wth the
puposse o tranng o expatsfa regda researches o Sheria Having dlocated frompersod neans 112
5 thousand raubd es, Shiriakov purcheses for the University a unique book cdlection of 4674 vd unes -
library of afanaus pot V. A Zhukovsky. Snce 1904 Shiriakov is the honorary nenteer of Tonsk Uhi ver -
Sty. For Irkutsk ner s gynmesia AM Shiriakov gets anarb e scu pture “lvanthe Terrid € by Ant okol sky,
and then sone pai nti ngs by Ayvazovsky. These nasterpi eces can be seentoday in Irkutsk picture gl ery.
Sutly befare the begming of the Wald War | Shiriakov noves to Retersbur g vhere he lives for sone
tine together wth brather Innokenty. Bathers vere like conpeting wih each aher ingenercsity of petron
dgfts Aexader trasfers sigificat noney resources to the Rtershur g Acadeny of Stiences for estab
lishnent of premuns for scietific wrks about Fr Nrth and Sberia mokenty | eaves 420 thousand
roid es for distribution as d |l onance to mne varker and becones a nork. 1n 1914 brathers si nul t aneousl y
leave to Hrope. Inmokety goes to Sint Andrew s nonestery on Ahos, and A exander reaches France
were lodges in one of expensive hatds of Nce. Hwvever, thevar fdloved by revd uti on conpl etdy bring
hmtorun heremains wthout neans of subsistence asvell as nany aher Rissian patrias, Shiriakov hes
nat taken ot his actives to BErope dring the v, hes | eft themin Rssia In 1920 Russi an commonity in
Nce hes addressed to the parlianent of Sweden, reminding about grest services of AM Shiriakov for
gganizaiond Nrdeshd d s eqedtion adthe parlianart hes gatedand pasiontohma arae o
3 thousand Sredi sh crows.

Theeislittleirfamation dou thelast yers o A exander Mkhail ovich s life He corresponds wih the
wdowof AE Nordenshed Anna (nee Minner g, adopts and christens to Qthodaxy a boy - Bryat,
whomhe has net ance during travel s and vho becane since thet tine a constant conpani on of the getting
ddparon Inspted thefact thet Shiriakov hes gventhe boy his surnane ad petrayme, his destiny is
unknown. A exander Mkhai | ovi ch has di ed Noventoer 15, 1933

For activitiesinthefidd of exdaraion ad devel gnert of the Far Nrth and Sbheria AM Shiriakov hes
been avarded wth Shedish Qder “Rdar Star” ad wth French sign “RA mbranch’. Aislad and bay in
tre Actic @ean bear the nane of Shbiriakov. Rrchesed in 1914 by the Mrine Mnistry o Rssia for
hunting purposes vessd “Bd laventure’ in 1916 has received a newnane - “Aexander Shiriakos’. Snce
then the rene “Shiriakov’ is certany bane by one o the ships of icdresking flest o Hdrogrgohic
Srvice o the Rssian Nvy. Schqditiesd Aexade NMkdlovichas luck, eteprise corage dilityto
teke quckly carect decisios ater his deeth vere inherited by ships beering hi's nene.

The i celreaki ng steanship “A exander Shbiriakov” (forner “Bd laverture’, constructed in 1909 i n Gasgow,
wth dsgacenart o 1383tams, speed 8 kmats) in 19 far thefirst tineinhstay d navi gati on hes pessed
adog the Nrthern Seavay fromthe vest to the east duriing one navi gati on (head of the expedition OYu
Shmd; sdetific assstat V.Yu Vize cp
tand theicdreska VI Vaain. Thecruse
ves carried aut incamectionwth pertid pation
d the LBRin the pogyand sdeatific re
searches of the2d Ineraiod Rlar Yex.In
the esstern part o the Resian Actic heawy
ice hes lrdken “Shiricko/ ' pagdle SHt,
vhi ch hes surk together wththe propd ler, ad
the fird part o the vay the vessd hes pessed
uder black sails talored by crewfromenpty
begs in wich cod ves kept. For this nviga -
tionthe crewves avarded by the Qder of the e L

Red Banner of Labour . ——
Dring the Geat Raridic Wer the veteran of Foure2” Aexander Shiriako” inthe Rdar Qean

i cetresking fleet vias ind uded into i cetregki ng

gopd theVkite Samlitary flailla Inconectionwththe varti ne 4 camas have beeninstd led onthe
“Shirbakov’: tw of cdibre 45nmand two of 76 nmy and a so sone nachi ne guns. Aigust 25, 1942inthe
Kara Sea near the Bal ukha sl and the steanshi p under the command of captain AA Kacharava has j oi ned
uequd figt wth Grnanra der “Adnrd Seer”, having sheltered a caravan of nine tramsport vessd s ad
tw icdreskas inaea d the Vilktdd Strat. The rad ogramsent fromthe board of the “Shiriakov” by
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rado gqoeeraa A Sershavin unasked the raider, wich
ves searching far the caravanin anade of specid secrecy.
Ater for shdls from280-nmcamons have hit the ice
breder the fire gated To avdd cgpure o the vessd by
enemes seni or nechani c N Bochurko has opened K ngst on
vdves. The burning steanship hes sk into the vater. 19
persans i ncl udi ng the herd wounded cataintried to | eave on
aboet, but have been captured and after pessing through the
systemd canps for var prisoners have returned hone af -
ter ed o the var .
A stoke franthe“Shirigko/” A Vavilov on aher boat hes
reached the Bd ka1 sl and, vinere on uni nhela ted rocky coest
4 heslivedfa Rdays, edimgshp shsaits, Inearly @tdor
crewd a segd ae hes rescued the stoker . ptothe ed o
Figur e3” Aexander Shiricko/ uder Hackssils W he vas considered to be the only survived nener of
the “Shiridko/ s” crew. In 1980 far faltless senvice in
narine vessel s he has been avarded wth the Gl den Star o the Hrod Sddist Labor.
Ater conming back hone peopl e fromthe “Shiriakov 8" crewfoud thesdves inadf fialt situion M
ore hand, the goverment hes been inforned about their feat; on ancther - being captwred vas consi dered
as a shane and a crine. Hwing ava ded,
fotuetdy, saias prosectias, cgran
Kacharava has returned to his native
Skhum where worked in the Sukhuni
sipngecopary anlad Inlael18s1.D
Pyoanin todk up his case proving to the
govermert thet by bring ngthe “Shbiriak-
o/ ino the bettle Kacharava hes rescued
a caavan, i.e hes nade a heraic deed
Dring the var Papanin vas a Hen patent
tiay o the Sae Cnmttee of Dfence
mtrasportaiasinthe Mrth adexatly
by the order o his staff Kacharava ves
plaingbythet tinethe “Shiriakos” fram
port Dcksontothe Nrthern Land. In 194
inNlitary pudishing house of the LER
Mnistry of Defence a book by Ye.M
Seyunaov vies rinted, inwichfo thefirst tine the ggrgriae evd uation hes been gventothe fea o
crewof the icebresking vessd (Szyunav, 195). Atudly issie o this bodk hes fin shed the process o
redblitaiond salasfron'Shriako/. Inthesecod hdf of 19680s AA Kacharava cones back to active
vork a seg in196 heisacatand the pesseger ling “Akhezid'.
Mwa paticipat o the herac bettle the Rrty leeder o the mlitay cewMF. Syaev lives in Sint
Retershurg
In 1945 the namne “Shiriako/” is gventoicdresker o the Actic flegt, wich for nany years hes been
plaingvessdsinthe ses d the Actic @ean
Hydrographi ¢ vessel (HY) “Shbiriakov’, |'aunched on Glansk shipyard Axil 28 1989, isthethirdvessd ina
dyresty of ships beringthenene o AM Shiriakov. The vessd isineded tocarry o geophysicd ad
hydrogrgohic research of the Warld @ean Dringthe period of beinginstructure o the Ny hes nade 16
canpa gs of various duration, nare then 600 days ves directly inthe sea (ocean), hes visited 19 tines 13
ports of 12 staes, having passed Q0 thousand natica niles. Snce 1998 onthe /S hiriakov” uder aeg s
of the Intergovernnental eanographi c Gmmissi on of UNESDO Russi an Sate Hydronet eor ol ogi cal
Uiversity (R carriesout mitidscipinary scietific-educationd eqpedtions inthe B tic Sa under
the progpam“Baltic Haating Uhiversity” (BRJ. Dwing the period of jont R&Jand B/ “S biri akov’
activities researches accord ng to a progamd |ong-termnanitaring of the BAtic Sa ecosystemare exe
cued codtios for suner edcaiod fidd practice far 72 studerts fram16 contries o the verld,

N od

Hgue 4. Gpta n Kacharava onboard ” S bi ri akov”
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includng Seein, Rortugd, Gernany, the Geat Bitan Rdad SednadFAnadaecedted In198 the
Inergiad Year of the @ean, 23 schod children from1l coutries of the varld participated in the BU
canpai gn. To participete inthe Inernatiod exhiibition EAOB the “Shiriakos” nade a cd | to Lisbon
were the | GC Executive Secretary P. Bernd has cone onboard

Invd venent of students and schod childreninthe process of doservati os ad adysis o the eviramentd
data inplements the NSO s prindde “Tran g Through Research’.

In 1992 and 1997, representing the Nwva Hirographic Ser-
vice a coferences of the Internatiod Hidrogaohic Qgani -
zationin Mreco, cewd the vessd tried to find the toh o
AM Shiriakov, but usuccessfuly. A ladt, it turedat vel,
and Mrch 24, 2000 during the next cd | to Minaco wth assi s-
tance of enpl oyees of Gengrd Qs ate of ResiainMrsalles
adinpincipdity of Mreco A V. Sugnad A V. Zennad
sypart of the Gief of the Heed Departnent for Navigation
and Qeanography of Russia admra AL Konaritsyn aweath
ves put by the crewd the hydrographic vessd to the tonb of
AM Shiriakov onan arthodox cenatery in Nce (Swets, 2009). FouweS. A spdd post enelqe
Treimscription onaribbon sad “To A exander Mkhai | ovi ch infonar d "t do
Shiriakov fromsa las-hydayaohs o Rssid'. The imspectar of the cematery EN Verekin nat hidng
edtenat, hestdd that sorgresataiveddeggtionhes visited A Shirido/ stabfa thefirst tine On
Rissian customa g ass o vodka wth a slice of W ack bread baked by ship cooks has been put on a tonh.
Idssd AM Shiriakov fomlated as early as by the end of XX cetuy, have receved & presat new
devd gonent andredisaionincorectionwthparedeqdataioninthe Resian Adicregas d al ad
ges deposits and intensification of comnecti on through the Nrthern Seavay. The very nane “S biri akov’
becane asynid of servicetoRssia angyped tojanmgu o sdeceadindstryininerests o sustan
ad e deve gt of coests of the northern Rissi an sess.
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