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Bottom structure of selected basins in the Port of Gdynia
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Abstract: Bottom structure of the basins in the Port of Gdynia, Poland, was analysed based on the archival materials of the Department of

Operational Oceanography of Marine Institute in Gdansk, particularly seismic profiles and macroscopic descriptions of sediment
cores. Seismic profiling and core collection were performed in selected basins and within the fairway. The rich source material
was used to draw a detailed bathymetric map of the bottom of the basins, a map of surface sediments, and a synthetic geological
cross-section. A considerable variation in bottom depth within the analysed basins was observed. Bedrock sediments comprised
Miocene sands and silts covered with glacial and fluvioglacial sediments, which reach the surface of the water, especially in the
central part of the fairway. Within the eastern part of the fairway, fluvioglacial sediments are covered with marine sediments
related to the Littorina transgression. Within the inner port and in the outport, a series of glacial and fluvioglacial sediments are
covered with a thick (about 10 m) series of glaciolacustrine and lacustrine sediments, which in turn is covered with fluvial and
deltaic sediments. The surface of the bottom is composed of contemporary, anthropogenically modified sediments. The map of
surface sediments of the bottom corresponds to the geological map on the horizon of about10 meters beneath land surface.
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Streszczenie: W ramach opracowania budowy dna basenéw portowych Portu Gdynia wykorzystano materiaty archiwalne Zaktadu Oceano-

grafii Operacyjnej Instytutu Morskiego w Gdansku, j. profile sejsmiczne oraz opisy makroskopowe rdzeni osadéw. Profilowanie
sejsmiczne oraz pobér rdzeni wykonano w wybranych basenach oraz w obrebie podejsciowego toru wodnego. Bogaty materiat
Zrédtowy postuzyt do opracowania szczegétowej mapy batymetrycznej dna basenéw, mapy osadéw powierzchniowych oraz syn-
tetycznego przekroju geologicznego. Stwierdzono znaczne zréznicowanie gtebokosci dna w obrebie analizowanych akwendéw.
Osady podtoza to piaski i muty miocenskie, na ktérych zalegajg osady lodowcowe oraz wodnolodowcowe wychodzace — zwtasz-
cza w centralnej czesci podejsciowego toru wodnego—na powierzchnie. W obrebie wschodniej czesci toru wodnego na osadach
wodnolodowcowych zalegajg osady morskie zwigzane z transgresjg litorynowa. Na obszarze portu wewnetrznego oraz w awan-
porcie seria osadéw lodowcowych i wodnolodowcowych przykryta jest migzsza (okoto 10 m) serig osadoéw jeziorno-lodowco-
wych ijeziornych, na ktérych zalegajg osady o charakterze rzecznym i deltowym Powierzchnie dna budujg osady wspétczesne,
zmienione antropogenicznie. Mapa osadéw powierzchniowych dna odpowiada mapie geologicznej na poziomie okoto-10 m.

Stowa kluczowe: profilowanie sejsmiczne SES, sonda wibracyjna, osady denne, Zatoka Gdanska, Polska

INTRODUCTION

The Port of Gdynia is located in the western part of the Gulf of
Gdansk (Puck Bay). Geomorphologically speaking (Augustowski
1965), the portlies in the end part of the southern Kashubian Ice-
Marginal Valley in the Kashubian Strand, between the north-

eastern part of the upland within the Kashubian Lake District
and isolated morainic plateaus: Redtowo Morainic Plateau to
the south and Oksywie Morainic Plateau to the north (Fig.1).

Typically technogenic coastal sections are present within the
port, with breakwaters and waterfronts. The fairway is about
1.5 km long and 300 m wide (acc. to Uscinowicz and Zachowicz
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Fig.1. Location of the research area (acc. to: http://ocean.ug.edu.pl/~oceju/CentrumGIS/dane.html)

1994). The width at the bottom is 150 m (http://www.umgdy.
gov.pl/?page_id=1446). The port was constructed between
1920 and 1935 (http://www.port.gdynia.pl/pl/port/historia-
portu?showall=&start=1) by cutting off a fragment of the bay
with breakwaters and deepeningit, after which port basins were
dugin the estuary part of the Chylonka Valley.

MATERIALS AND METHODS

The area of the Port of Gdynia was analysed based on the ar-
chival materials of the Department of Operational Oceanogra-
phy of Marine Institute in Gdarisk consisting of 270 sediment
cores up to 6 mthick along with their macroscopic descriptions
and photographic documentation (Wréblewski 2014, 2015,
Cichowska et al. 2015). Detailed data on bottom morphology
was also gathered through seismic profiling of selected basins
and within the fairway (Fig. 2). The profiling was performed by
the Department of Operational Oceanography of Marine In-
stitute in Gdansk in 2014 and 2015. Sixty-one seismic profiles,
about 21 km long in total, were prepared. All works were com-
missioned by the Executive Board of the Port of Gdynia as part
of research on bottom sediments in basins designated as the
construction site for the project “Deepen the Fairway and Inner
Basins of the Port of Gdynia, Stages IHII” (Sapota et al. 2014,
2015). The seismic profiling of the selected areas was done us-
ing a subbottom parametric profiler, an Innomar Technologie

GmbH SES-2000. An inertial positioning system ensured pre-
cise localisation (to an accuracy better than 0.5 m). The sedi-
ment cores were collected using a VKG-6 vibrocorer with an
internal diameter of 102 mm. The cores collected from the port
were up to 3 m long, and those collected from the fairway were
up to6 mlong.

Selected data of some documentation (e.g. Janicka-Morawska
1973, Kamrowska 2006, Pruszkowska and Pruszkowski 1996,
Pruszkowski and Pruszkowska 2000) were also helpful in geo-
logical interpretation of the seismic recordings.

BOTTOM MORPHOLOGY

The bottom of the following areas was analysed in detail:
fairway, the main port canal, the outport, and five basins in
theinner port, namely, Weglowy (I11), Marszatka Pitsudskiego
(IV), Ministra Kwiatkowskiego (V), Basins VIII and Basins IX
(Fig. 2).

Therich source material was used to develop a detailed bathym-
etric map of the bottom of these basins, with an isobath interval
of 0.5 m (Fig. 3), based on data on basin depth at the core col-
lection sites and taking into account the bathymetric data from
the SES profiles. The depth within the port and the fairway was
found to vary considerably (even by several metres), probably

BMI, 2017;32(1):1-7

DOI:10.5604/12307424.1223968

www.bullmaritimeinstitute.com



INDEX «@‘ COPERNICUS

I NTERNATTION AL

ORIGINAL ARTICLE

Bulletin of the Maritime Institute in Gdansk

Iy
3
SEAI
o X T
/ 7 =X ~
7 \@&%i e \
gt i
vi e o S S~~~ @Lway\ e (e
, k/ e — Mr}f??\ R e T ;;\ :"‘::\
EXPLANATION: - / 2 /
. SES profiling
=%, SES profiling shown on fig. 5
'ﬁ—-& geological cross-section "
coring sites 2014
ol coring sites shown on fig. 5 and 6 |
coring sites 2015
I-XI harbour basins’ names |M|

Fig.2. Documentation map of the research area
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Fig.3. Bathymetric map of selected port basins and the fairway

due to the multiple bottom-deepening works that have been
conducted so far. The bottom of the main port canal has been
deepened to 13-14 m b.s.|. Basins IV and V are 11-12 m b.s.|. Basin
Xis the shallowest, its depth reaching no higher than1io mb.s.l.,
even in the central part of the basin. The bottom of the basins
display the characteristics of a varied and irregular anthropo-
genic morphology. The depth within the fairway is maintained
at 14-15 m b.s.l., reaching more than 19 m b.s.l. in the eastern
part. The entire fairway has been deepened by about 2 m be-
neath bottom level compared to the surrounding abrasion and
accumulation plain (Uscinowicz and Zachowicz 1994).

The inclination of the bottom of the basins and the fairway
is generally consistent with the inclination of the sea bottom
towards east. It should be emphasized that the waterfronts
cause significant changes to the depth in their vicinities (Fig.
3), due to the dump of anthropogenic sediments. This is espe-
cially apparent in the part of the bottom beyond the entryway
to the inner port and in the central part of the port canal. Be-
cause the depth is considerably lower near the waterfronts,
those parts of the bottom that had an insufficient number of
interpolation points, which would have caused an excessive er-
ror in interpolation, were excluded from the analysis (Fig. 3).
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Fig. 4. Map of surface sediments in the bottom of selected port basins and the fairway

SURFACE SEDIMENTS OF THE BASINS’
BOTTOM

Surface sediments in the analysed port basins show only
slight variation. The dominant sediments (excluding
anthropogenic ones in the top layers) are alluvial fine
sands, silty sands, silts, silty clays, and glaciolacustrine
and glacial mud (Fig. 4). The glaciolacustrine and glacial
sediments cover the bottom of the outport and part of the
bottom of Basin VIII. The remaining part of the bottom is
composed of alluvial sediments (Fig. 4). Sediments within
the fairway show much greater variation. In the western
part of the fairway, surface sediments are also alluvial. To-
wards the open Gulf of Gdansk, the dominant sediments
are glacial and fluvioglacial (tills and fluvioglacial sands,
gravels, and sandy gravels). The eastern part, at the end of
the fairway, has typically marine sediments (marine sands
and gravels). Notably, the central part of the fairway con-
tains glaciolacustrine and lacustrine sediments that cover
glacial and fluvioglacial diamictons and are themselves
partially covered with marine sediments from the east
(Fig. 4, 6).

The distribution of each type of sediment within the inner
port and the outport does not correlate with the bottom
depth in these areas. The south-eastern part of the main
canal, which is fairly varied in terms of depth (4-6 m), and
Basins IV and V are covered with the same type of alluvial
sediment (Fig. 4). Surface sediments show a considerable
variation only within the fairway, as has been mentioned.
However, their distribution does not correlate with depth,
except slightly along the general inclination of the bottom:
marine sediments occupy the deepest, eastern part of the
bottom.

Surface sediments within many areas, especially in the vicini-
ties of the waterfronts—e.g., along the Polish and Finnish Wa-
terfront in Basin IV (Galer-Tatarowicz et al 2014) —were found
to have a large share of pollutants, such as slime containing
crude oil derivatives, including those with a high concentra-
tion of petroleum hydrocarbons.

BOTTOM STRUCTURE

Seismic units with different types of reflections pattern were
distinguished. The seismic units were subsequently inter-
preted in geological terms (Fig. 5) with respect to core data and
knowledge about the research area.

The oldest identified sediments are Miocene sands and
silts covered with glacial and fluvioglacial sediments (tills,
sandy diamictons, sands and gravels). Till sediments, with
outcrops in the central part of the fairway (Fig. 6), have a
considerable thickness, exceeding 10 m. Fluvioglacial sed-
iments within the inner port and the outport are covered
with glaciolacustrine and lacustrine clays, silts, and fine
sands, which are in turn covered with lacustrine and del-
taic sediments (sands and silty sands). Within the fairway,
fluvioglacial sediments are covered with marine sands
and gravels related to the Littorina transgression. These
marine sediments are separated by a clear, sharp erosive
surface that cuts off the older, lower sediments. Such
transgressive marine sands do not occur in the port ba-
sins. The surface of the bottom is composed of contempo-
rary, anthropogenically modified sediments, i.e., alluvial
sands, slime and, in some areas, dump sediments. All of
these form a thin cover with thicknesses ranging from 0.5
m to over 1.0 m (Fig. 6).
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Fig. 6. Geological cross-section within the port basins and the fairway along the ABC line

SUMMARY AND CONCLUSIONS

The results of this study constitute a valuable complement to the
knowledge of geological structure of the Port of Gdynia region
(down to a depth of about 25-30 metres below bottom level) and
concerns the southern part of the so called Kashubian Meander
with relation to the morphology of the nearshore bottom within
the waterfronts (the fairway area). A uniform draft of bottom
structure that provides information of both the bottom and the
land is presented. So far, such information has been presented
separately: for the sea bottom (on the 1:200 000 Geological Map
of the Baltic Sea Bottom, UScinowicz and Zachowicz 1992) and for
the land surface (on the 1:50 000 Detailed Geological Map of Po-
land, Mojski1979a, b).

The results (Fig. 4, 6) constitutes an attempt at determining the
bedrock structure of the bottom within the port region. The
map corresponds to the geological map at the level of about 10
m b.s.|., which is over 10 m deep in relation to the surface of the
land. The geological structure of nearly the entire bottom of the
port (excluding the fairway) is dominated by sediments that are
related to gravitational suspension sedimentation (glaciolacus-
trine), up to 10 m thick (Fig. 6). These sediments lie directly on
the fluvioglacial sediments, which clearly indicates that a body
of water was located at the glacier during the most recent de-
glaciation (sensu Marks 2012). The importance of this body of
water (its size and range) for the course of deglaciation and the
directional discharge of meltwater is a different issue (Marsz
1967,1994, Sylwestrzak1973,1978, Rachocki1992). In the western
part of the research area (Fig. 6), the roof of the glaciolacustrine
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system during the most recent glaciation (Marsz 1967, 1994,
Sylwestrzak 1973,1978, Rachocki1992, Jurys 2000, 2002).

Kargol, t. Zegarowski, K. Szczepanska, K. Nowogrodzka, B. Aftanas, Rozszerzone bada-
nia osadéw dennych z akwendéw portowych przeznaczonych pod realizacje projektu
,Pogtebianie toru podejsciowego i akwendw wewnetrznych portu Gdynia etap I-I11”.
WW IMGC nr 6952

[3] Galer-Tatarowicz K., Dembska G., Sapota G., Littwin M., Aftanas B., (2014). Badanie

BMI, 2017;32(1):1-7

DOI:10.5604/12307424.1223968

www.bullmaritimeinstitute.com



INDEX ((@‘ COPERNICUS

I NTERN ATTITIONATL

ORIGINAL ARTICLE

Bulletin of the Maritime Institute in Gdansk

[13]

[14]

zawartosci olejow mineralnych w prébkach osadéw dennych pobranych w kanatach
portowych Portu Gdynia wzdtuz Nabrzeza Polskiego i Finskiego. WW IMC nr 6964.

Janicka-Morawska M., (1973). Gdynia-Port. Falochron Pétnocny. Dokumentacja technic-
znego badania podtoza. Archiwum Zarzadu Morskiego Portu Cdynia S.A.

Jurys L., 2000. Zanik ostatniego ladolodu zlodowacenia wisty na Pobrzezu

i Pojezierzu Kaszubskim. In: S. Uscinowicz, ). Zachowicz (eds.), Stratygrafia
czwartorzedu i zanik ladolodu na Pojezierzu Kaszubskim. VIl Konferencja Stratygrafia
plejstocenu Polski, 4-8 wrzesnia 2000. PIG, 75-79

Jurys L., 2002. Rola sedymentacji jeziornej w ewolucji rzezby dna pradoliny teby

w péznym glacjale i holocenie. In: R. Dobracki, ). Lewandowski, T. Zielifski (eds.),
Plejstocen Pomorza Srodkowego i strefa marginalna loby Parsety. IX Konferencja
Stratygrafia plejstocenu Polski, 3-7 wrzesnia 2002. PIC Oddz. Pomorski. US, 24-26.

Kamrowska M., (2006). Stan i budowa dna w rejonie Portu Gdynia Oksywie. Archiwum
Zaktadu Ceologii Morza Instytutu Oceanografii, Uniwersytet Cdanski, 1-42.

Marks L., (2012). Timing of the Late Vistulian (Weichselian) glacial phases in Poland.
Quaternary Science Reviews, 44, 81-88.

Marsz A., (1967). Proba korelacji rozwoju geomorfologicznego Pradoliny Kaszubskiej z
Pradoling Redy-teby. Badania Fizjograficzne nad Polskg Zachodnig, 19, 55-92.

Marsz A., (1994). Problemy z genezg pradolin Pobrzeza Kaszubskiego. Przeglad
Geograficzny, 66 (1-2),169-184.

Mojski].E., (1979a). Objasnienia do Szczegdtowej Mapy Geologicznej Polski w skali
1:50000, Ark. Cdynia. Wydawnictwa Ceologiczne, Warszawa, 1-40.

Mojski.E., (1979b). Szczegdtowa Mapa Ceologiczna Polski w skali 1:50000, Ark.
Gdynia. Wydawnictwa Geologiczne, Warszawa

Pruszkowska M.E., Pruszkowski]., (1996). Cdynia-Port. Nabrzeze Belgijskie. Dokumentacja
techniczna. Archiwum Pionu Zarzadzania Majatkiem Portu Gdynia Holding SA.

PruszkowskiJ., Pruszkowska M.E., (2000). Port Gdynia. Il Nabrzeze Belgijskie. Pole
refulacyjne. Dokumentacja geotechniczna. Archiwum Morskiego Portu Handlowego
Gdynia SA

Word count: 2200 Pagecount:7  Tables:—

Scientific Disciplines: Geoscience
DOI: 10.5604/12307424.1223968

Full-text PDF:

Cite this article as:
port of Cdynia: BMI, 2017;32(1): 1-7

Copyright:
Competing interests:

Corresponding author:

Rachocki A., (1992). Przetrwato$¢ pradolin Pobrzeza Kaszubskiego. Zeszyty Naukowe
UG, Geografia, 18,97-118

Sapota G., Galer-Tatarowicz K., Dembska G., Flasifiska A, Littwin M., Stasiek K.,
Kozakiewicz )., Zegarowski t., Barszcz P, Aftanas B, (2014). Badanie osadéw dennych
z akwendw portowych przeznaczonych pod realizacje projektu ,Pogtebianie toru
podejsciowego i akwendw wewnetrznych portu Gdynia etap 111 WW IMC nr 6867.

Sapota G., Caler-Tatarowicz K., Dembska G., Flasifiska A., Wojtkiewicz M., Stasiek

K., Kargol]., Zegarowski t., Szczepariska K., Nowogrodzka K., Aftanas B, (2015)
Rozszerzone badania osadéw dennych z akwenéw portowych przeznaczonych pod
realizacje projektu ,Pogtebianie toru podejsciowego i akwendw wewnetrznych portu
Gdynia etap I-11I” WW IMGC nr 6952

Sylwestrzak ., (1973). Rozwdj sieci dolinnej na tle recesji ladolodu w pétnocno-
wschodniej czesci Pomorza. UG, Cdarisk, Prace habilitacyjne, 14,1-204.

Sylwestrzak]., (1978). Rozwdj sieci dolinnej na Pomorzu pod koniec plejstocenu.
Ossolineum, Cdarisk, 1-161.

[20]  Uscinowicz Sz., Zachowicz]., (1992). Mapa geologiczna dna Battyku1:200000. Ark.

Cdansk. PIG, Warszawa

Uscinowicz Sz., Zachowicz )., (1994). Objasnienia do Mapy geologicznej dna Battyku
1:200000. Ark. Gdanisk, Elblag, Ctebia Gdariska. PIC, Warszawa, 1-65.

[22]  WréblewskiR., (2014). Opis makroskopowy rdzeni osadéw z dokumentacjg

fotograficzna. In: G. Sapota, K. Galer-Tatarowicz, G. Dembska, A. Flasifiska, M. Littwin,
K. Stasiek, ]. Kozakiewicz, t. Zegarowski, P Barszcz, B. Aftanas, Badanie osadéw den-
nych z akwendw portowych przeznaczonych pod realizacje projektu ,Pogtebianie toru
podejsciowego i akwendéw wewnetrznych portu Cdynia etap I-11”. WW IMC nr 6867.

[23]  WréblewskiR., (2015). Opisy makroskopowe rdzeni. In: G. Sapota, K. Galer-

Tatarowicz, C. Dembska, A. Flasinska, M. Wojtkiewicz, K. Stasiek, ). Kargol, £
Zegarowski, K. Szczepariska, K. Nowogrodzka, B. Aftanas, Rozszerzone badania
osadéw dennych z akwendw portowych przeznaczonych pod realizacje projektu
,Pogtebianie toru podejsciowego i akwenéw wewnetrznych portu Gdynia etap I-111".
WW IMG nr 6952

Figures: 6 References: 23—

www.bullmaritimeinstitute.com/fulltxt.php?ICID=1223968

Dworniczak]., Wréblewski R., Rudowski S., Sitkiewicz P, Bieszk M.: Bottom structure of selected basins in the

© 2017 Maritime Institute in Gdarisk. Published by Index Copernicus Sp. z 0.0. All rights reserved.
The authors declare that they have no competing interests.

Janusz Dworniczak, Marine Institute in Gdansk, Department of Operational Oceanography, Dtugi Targ 41/42,

80-830 Gdansk, e-mail: jdworniczak@im.gda.pl

a The content of the journal ,Bulletin of the Maritime Institute in Gdansk” is circulated on the basis
of the Open Access which means free and limitless access to scientific data.

This material is available under the Creative Commons - Attribution 4.0 GB. The full terms of this license
are available on: http://creativecommons.org/licenses/by-nc-sa/4.0/legalcode

BMI, 2017;32(1):1-7

‘ m Ministerstwo Nauki The goals are financed according to the agreement 591/P-DUN/2017 from the
i Szkolnictwa Wyzszego funds of the Ministry of Science and Higher Education for science promotion.

www.bullmaritimeinstitute.com



