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What is „Submarine Groundwater Discharge“

First description by „Strabo“ a roman geographer (63 BC-21 AD)

Submarine springs at the Syrian coast



What is „Submarine Groundwater Discharge“

Burnett (2000)

„Subterranean Estuary“



Submarine Groundwater Discharge - worldwide

Burnett et al. (2006)



Why measuring Submarine Groundwater Discharge?

An example from South Carolina...

Krest et al. (2000)

Riverine input SGD



How to measure „Submarine Groundwater Discharge“

Simple seepage meter (Lee-type; Lee 1977)



Automated seepage meter (Sholkovitz, 2003)

How to measure „Submarine Groundwater Discharge“



How to measure „Submarine Groundwater Discharge“

Geochemical Tracers:

Ra isotopes

Resulting from U and Th decay series

Short- and long-living isotopes

Enriched in saline groundwater due to desorption

Rn isotopes

Resulting from U decay

Noble gas => atmospheric loss

Generally enriched in groundwater



How to measure „Submarine Groundwater Discharge“

Geochemical Methods:

226Ra

40 % of freshwater
Input via SGD...



How to measure „Submarine Groundwater Discharge“

Geochemical Methods:

222Rn

Cable et al. (1996)



Goals of sub-projects B 4 - 6

SGD in the southern Baltic:

Identification of SGD

Geochemical characterization

Quantification

Influence on biota



„Submarine Groundwater Discharge“ – Gdansk Bay

Gdansk Bay

Cruise with R/V „Prof. A. Penck“ in June 2009:

Equipment: Scan-Fish with pump, CTD-rosette, multicorer

Parameter: T and S, Ra- and Rn-isotopes, CH4 , nutrients, metals, ...



„Submarine Groundwater Discharge“ – Gdansk Bay

Cruise with R/V „Prof. A. Penck“ in June 2009:

Equipment: Scan-Fish with pump, CTD-rosette, multicorer, geophysics

Parameters: T and S, Ra- and Rn-isotopes, CH4 , nutrients, metals, ...



„Submarine Groundwater Discharge“ – Gdansk Bay

After identification of seepage sites:

Installation of a seepage meter...

Fotos: Michael Schlüter



Submarine Groundwater Discharge

Identification of 
sedimentological
characteristics of SGD areas

Identification and quantification

Geochemical characteristics

Groundwater seepage
impact on biota 

Hydrological mass balance

Changes of geochemical
parameters in water column

Lech Kotwicki Department of Ecology



Gulf of Gdansk

PUCK BAY



PUCK BAY



MARINE STATION IN HEL



MARINE STATION IN HEL



SUGGESTED SAMPLING SITE



HUMANS

SCIENTIST



Groundwater seepage at Hel Peninsula

COSA results from field campaign Hel 2003



Clean biological use of organic waste
up to 75

 
kg wet weight per m2

≈≈
 

5,5 5,5 mlnmln
 

€€//yearyear

Vorführender
Präsentationsnotizen
„Sandy filtration” and ground water recharge lead to a good water quality  A good water quality is reached by adsorption and precipitation processes.  Self purification processes occur by the interstitial biocoenosis (meiofauna & -flora).  Bacterial mineralization is of high significance for water quality 





Observation:

Large methane bubbles in sediment cores in the shallow sublittoral at Hel

Objective:

Assess whether groundwater seepage could be the cause for methane 
production
Investigate consequences

Methods:

Quantification of methane using benthic chambers
Salinity profiles in sediment cores taken at gas seep sites
Salinity transects along and across Hel bay
Seepage meter installation
Pore water analyses



Gas volume in Hel Sediment 24+25.8.03
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salinity profile Hel Bay seepage
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seepage in Hel Bay

0

50

100

150

200

250

300

350

400

450

0 5 10 15 20

time of collection (h)

se
ep

ag
e 

ra
te

 (m
l m

-2
 h

-1
)

0

1

2

3

4

5

6

7

sa
lin

ity



distance (m)

di
st

an
ce

 (m
)

salinity

distance (m)

di
st

an
ce

 (m
)

salinity
Seepage area (salinity <5):1112 m2

Seepage rate (lowest): 3.9 l m-2 d-1

Seepage rate (highest): 10.1 l m-2 d-1

Seepage bau (lowest): 4323 l d-1
Seepage bau (highest):    11241 l d-1
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preliminary conclusions

methane production is related to groundwater seepage, low salinity and
methane bubble zones overlap.

high nutrient concentration in upwelling pore fluid supports this hypothesis
assuming groundwater release in observation area of roughly 10 000 l d-1

approximately 2.0 mol silicate, 1.5 mol ammonia and 0.4 mol phosphate 
are released in this area by the groundwater upwelling each day.



It is not a desert!!!

Zdjęcia: Matthew

 

D. Hooge, Rick

 

Hochberg; http://hooge.developmentalbiology.com/meiofauna

Vorführender
Präsentationsnotizen
Beaches are not just piles of sand, they are home to numerous species, they have important linkages with adjacent ecosystem. There is a full array of living organisms from bacteria, fungi, microphythobenthos, and protozoa to extremely specialized metazoan on the beach. Hundreds of species inhabit sandy beaches but most of them are small (less than a few mm) and buried.

They occupy interstitial spaces between sand grains. These sandy beach dwellers exhibit remarkable physiological and behavioral adaptation to changing environmental conditions. Sandy beaches are dynamic and sensitive places where life is under pressure, practically without a break  



http://www.iopan.gda.pl/projects/cosa/



Beata Szymczycha
Department of Marine Chemistry and Biogeochemistry

Institute of Oceanology PAS



The influence of the groundwater 
seepage on the coastal water ( the Gulf of 
Puck) hasn’t been still  measured. 

The aim is to :
quantify geochemical fluxes connected to 
the seepage water. 

To achieve this target I will have to: 
research the composition  of seepage 
including  long-period (seasonal) and 
short-period changes,
discover the relantionships between the 



DIC/DOC, 
TRACE METALS 
STABLE ISOTOPES
NUTRIENT   ANALYSIS 



DIC/DOC

- HyPerTOC analyser 
(Thermo Electron Corp., the Netherlands) 
will be used to measure carbon 
(UV/persulphate oxidation and non- 
dispersive infrared detection (Sharp, 
2002).





- the colorimetric analysis will be 
used to measure this ions
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