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Abstract 
A new detection system named “KATERINA” [1] based on NaI(Tl) crystal has been 
developed and applied for measuring radioactivity in aquatic ecosystems. The 
detection system is designed for qualitative and quantitative radionuclide detection 
(gamma ray emitters) in the aquatic ecosystems with maximum depth of deployment 
400m. The system offers volumetric activities in absolute units (Bq/m3 or Bq/l) for all 
gamma ray emitters in the energy range (from threshold energy 50 keV to 3000 keV). 
The efficiency calibration for aquatic environment was first measured by dilution of 
three reference sources (99mTc, 137Cs, and 40K) in a special tank and then simulated 
using the GEANT4 code [2]. “KATERINA” detector has been immersed for 
acquiring radon daughters (214Pb and 214Bi) in several regions where submarine 
groundwater is discharged [3] into the coastal zone as well as natural radioactivity 
measurements in magmatic regions of Adriatic sea [4]. The detection system 
incorporates special memory and microcontroller for stand alone operations in order 
to acquire data in situ and autonomously up to three months without any maintenance. 
Also, it can be installed in floating stations (buoys) for long term measurements at 
specific sites that exhibit contamination of artificial and/or natural occurring 
radioactive materials (i.e. in regions with enhanced industrial fertilizer activities or 
other hot-spot areas). 
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