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Project Summary

Lake Acigol is a tectonic playa lake with high Na-CI-SO4 content. It has a high economic importance as it
corresponds almost 85% of sodium sulfate production of Turkey. Alkaline saline water chemistry turns
lake shore environment into habitable areas for the halophillic bacteria. In particular, Lake Acigol is
located in a protected area for the wild birds feeding theirself with organisms surviving in salty lake
sediments. This study will be realized in two different basal perspectives. First, geochemical-
hydrogeochemical parameters of microbial mat occurrences in Lake Acigol shore environment and the
effect of bacteria on mineral interaction, and hydogeological investigation of Lake Acigol district. The
second is that determination of actual hydrogeochemical and sedimentary components of Lake Acigol
with spatial distribution of microbial mats occurrences and lake water quality parameter changes by
remote sensing data. Valuable information will be collected about element speciation, ligand coordination
and oxidation state, structural arrangment, and crystallinity on different scales, and physical mechanisms
morphology and topography of surfaces by the help of the detailed study of molecular environmental
geochemistry of these microbial mats occurrences. The detailed determination of the shallow
environment microbial mat occurrences and effective environmental factors on these will be achieved.
The evaluation of the water chemistry, quality parameters and actual sediment geochemistry which are
determined by laboratory and area studies will be taken into consideration with the hyperspectral images
obtained at the same time period by different satellites. The determination of distinguishability of lake
shore sediments and determination of most-appropriate wavelengths will be evaluated in scope of this
study.

Statement of Work

Lake Acigol is a tectonic playa lake with high Na-CI-SO4 content. It has a high economic importance as it
corresponds almost 85% of sodium sulfate production of Turkey. Alkaline saline water chemistry turns
lake shore environment into habitable areas for the halophillic bacteria. In particular, Lake Acigol is
located in a protected area for the wild birds feeding theirself with organisms surviving in salty lake
sediments. This study will be realized in two different basal perspectives. First, geochemical-
hydrogeochemical parameters of microbial mat occurrences in Lake Acigol shore environment and the
effect of bacteria on mineral interaction, and hydogeological investigation of Lake Acigol district. The
second is that determination of actual hydrogeochemical and sedimentary components of Lake Acigol
with spatial distribution of microbial mats occurrences and lake water quality parameter changes by
remote sensing data. Valuable information will be collected about element speciation, ligand coordination
and oxidation state, structural arrangment, and crystallinity on different scales, and physical mechanisms
morphology and topography of surfaces by the help of the detailed study of molecular environmental
geochemistry of this microbial mats occurrences. Modern instrumental methods such as X-ray absorption
and scattering techniques and scanning probe microscopes will provide direct biogeochemistry data that
can elucidate molecular mechanism. Modern instrumental methods such as X-ray absorption and
scattering techniques and scanning probe microscopes will provide direct biogeochemistry data that can
elucidate molecular mechanism. Determination of Stable isotope (C, O, D, S) values and radioactive 3H
as well as the circle of the mentioned isotope in Acigol contribute to the determination of hydrogeological
characteristics of unknown underground water discharge herewith leading for the important knowledge of
the occurrence mechanism about microbial mats. Thus, the detailed determination of the shallow
environment microbial mat occurrences and effective environmental factors on these will be achieved.
The evaluation by remote sensing data of the properties of hydrologic change, water chemistry and
actual sediment geochemistry which are determined by laboratory and area studies will be taken into
consideration with the hyperspectral images obtained at the same time period by different satellites will
form another dimension of this study. In the studies concerning remote sensing, The determination of
distinguishability of lake shore sediments by remote sensing methods and determination of most-
appropriate wave lengths will be evaluated in the scope of this study. In the studies concerning remote
sensing evaluation of hyperspectral images along with the satellite images of hydrogeochemical
properties will be taken into consideration. Our approach is based on cooperation of area and laboratory
studies in the scientific scope of introduced project. Site- studies will be realized in the light of a long
observation of mentioned environmental conditions in the areas chosen at Acigol shores.
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An on going similar project (titled Determination of Recent Lake Shor e Biominer alization Are as
and H idrogeochemical Par ameters via in-situ an d R emote Se nsing Methods: L ake Ac 1gdl, D enizli Western
Anatolia, Turkey) was going to be performed with other satellite data such as WorldView and Chris Proba.
This project will be active for 3 years. The products of the image analyzing and ground surveying studies
(laboratory analysis, in situ measurements) will also be used in this study, which are supported by
TUBITAK (The Scientific and Technological Research Council of Turkey)

Output and Deliverables

With this project proposal, a hydrochemical application of hyperspectral remote sensing wiil be applied
firstly to the Acigol Tectonic Basin. Using Hico hyperspectral images, hydrochemical changing analysis
and determination of microbial mat existence and type of bacteria will investigate. Also Hyperspectral
sensors may give healthy results in terms of hydrochemical mapping.

Remote sensing methods combined with field investigations will localize at the Lake Acigol Basin .The
global water cycle is perhaps the most important of all the biogeochemistry cycles and evaporation,
which is asignificant component of the water cycle, is also linked with the energy and carbon cycles.
Long-term evaporation overlarge areas has generally been computed as the difference of precipitation
and river runoff. Analysis of short-term evaporation rate and its spatial pattern, however, is extremely
complex, and hyperspectral remotely sensed data could aid insuch analysis.

Project Schedule

The suitable plan for our research will be as:
2011 (May 20-30)

2011 (September 10-20)

2012 (May 20-30)





