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A B S T R AC T

Rize and Trabzon are provinces at north-east site of Turkey, on the eastern Black Sea coast. There has 
been no information about isotopic δ18O, δD and tritium determination reported in water samples 
in the Rize and Trabzon provinces up to now. This study includes research about oxygen-18 (δ18O), 
deuterium (δD) and tritium (T) compositions of different water samples collected from tap, spring 
and mineral waters in Rize and Trabzon. The obtained results illustrated that activity concentra-
tions of tritium in tap water samples did not exceed limits and recommendations of World Health 
Organization (WHO), United States Environmental Protection Agency (US EPA), Turkish Stan-
dards Institution (TSI) and Turkey Ministry of Health (MOH). The results of isotopic measurements 
show a little variation. Tritium value decreases from Rize to Trabzon, δ18O, δD and d-excess values 
increase from Rize to Trabzon. It shows Rize waters are younger than Trabzon waters and have shal-
low circulations. When δD and δ18O values are examined, it’s observed that tap, mineral and spring 
water samples of Rize and Trabzon are showed tendency to Mediterranean origin precipitations.
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1. Introduction

There are lots of applications in hydrology and mete-
orology because of the importance of deuterium, tritium 
and oxygen-18.

Environmental isotope hydrologic techniques have 
proved to be effective tools for solving many hydrologi-
cal problems [1] and in many cases, provide information 
that could not be obtained by any other conventional 
means [2–4]. They are very useful tracers to study the 
present and ancient hydrological processes and to 
understand surface and groundwater interconnections, 
the source and mechanism of recharge [5,6], ground-
water circulation and its renewability [7,8], recharge 

areas and transit times of the aquifer [9,10], hydraulic 
inter-relationships [11,12] and source and mechanism 
of groundwater contamination [13,14]. Environmental 
isotopes now routinely contribute to more productive 
water investigations, complementing geochemistry and 
physical hydrogeology.

Tritium is a radioactive isotope that emits low-energy 
beta particles, with a maximum energy of 18.6 keV, and 
with a half-life of 12.6 y [15]. It is found in nature and it 
can also be produced by human activities. The natural 
origin is associated to the interaction of cosmic rays with 
the atmosphere. However, the environmental levels of 
this radionuclide were enhanced between 1945 and 1963 
during nuclear weapon tests. Nowadays tritium is also 
produced in nuclear reactors that provide electricity, 
mainly of the pressurized water reactors type (PWR), 




