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Location maps

Fishponds area

General topics
• interaction between the  

fishponds  and the aquifer

• interaction between the 
aquifer and the sea



Geological structure

Upper clay layer thickness
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All the pumping is from units B and C



Hydrograph (water level)

Water level in unit A is higher in 4 m than 
in unit B
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--HCO3

-NO3
-

Ponds 
911314810323119782622041

Units B and C

(pumping wells)

32181160111537211127733111

Cenomanian12182138103324197623333215

Chemical and isotopes results
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Organic and nutrients results
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PO4
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NO3
(µM)

NO2
(µM)

NH4
(µM)

DOEhCl

mgl

pond-1.8-8.4-5.76.611.9320.84453.4-291978

Unit A-1.0-4.9-8.63.814.8360.85551.2-1652260

Units B and C-4.3-20.4-11.20.50.31760.162.8912111

Cenomanian-4.6-21.7-10.30.70.41940.153551976

Summary of chemical result

Two main groups:

1. fishpond and unit A 

2. units B + C and the Cenomanian (Judea)

Cenomanian flow

ponds flow



CHIRP survey - mapping the clay layer at the sea area 
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Seismic interpretation

Seabed

Top clay layer

Top Sandstone layer (unit B)



Schematic hydrogeology sections
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T73

Site 12 TDEM survey - Seawater intrusion
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Seawater intrusion

SMD result
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Southern site  - with pump after 1000 days
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boundary 
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H = +52.25.4

Feflow simulation – relation between the coastal aquifer 
and the underline Cenomanian aquifer

Coastal aquifer



summary
• Ponds water can be recognized in the aquifer by its high Nutrient

and OM concentration, low dissolve Oxygen, redox condition and
enriched stable isotope of Oxygen, Deuterium and Carbon. This is
very different from the water in the lower units.

• We showed that the clay layer can be very effective with prevent 
the ponds water reaching to the lower units

• In multi-layer coastal aquifer, the seawater intrusion effected by the 
continuity of the confining clay layers into the sea. 

• The limited seawater intrusion is explained by the inflow from the 
major aquifer in the east, which was increased due to that over-
pumping . 


