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Abstract - Paleolimnology unites the multidiscipline of limnology, geology and ecology, however for the reason that’s 
courageous part of researchers from through comprehension concerning precedent lake environment, the field is 
multidisciplinary by certainty. When a consequence, paleolimnology is subjective incessantly by advances in many 
disciplines. Limnological studies in recent decades, paleolimnology has diverged largely from the ecological and 
hypothetical focuses of early on researchers, but recent studies demonstrate the need for more integration of ecological and 
paleolimnological research. This paper provides a brief overview of recent diatoms, sediments and geochemistry record of 
environmental changes in the lake. Paleolimnology has developed abruptly as a result of many innovations: the 
development of new proxies, sampling methods, improved coring and dating technique. These advances have guide to 
a surplus of research, using novel approaches, on climate change, anthropogenic impacts, succession and 
biodiversity.  Paleolimnologists are working at the frontiers of geobiological research, particularly contributing to 
research on climate change and environmental impacts on lake systems.  
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I. INTRODUCTION 
 
Limnology is the study of the structural and 
functional interrelationships of organisms of inland 
waters as they are affected by their dynamic physical, 
chemical, and biotic environments. Limnology is 
defined as interdisciplinary subject between 
geography, hydrology and biology and is also 
intimately associated with other sciences, from 
research methods. Paleolimnology is the study of the 
physical, chemical, and biological information 
preserved in freshwater deposits, primarily from 
lakes. Such as an important study of past 
environmental change is used to recreate the past of a 
conscientious lake and give precious information on 
ecological and environmental assessment.  
Paleolimnological studies based on sediment cores 
collected from lakes. Physical, chemical and 
biological remains in the sedimentary profile were 
used to develop past lake environmental. Data were 
related to known past environment impacts and 
remediation efforts. The paleolimnological 
information obtained in this study will be providing 
baseline of paleoclimatic data for management 
decisions and remediation goals for future efforts to 
maintain and restore the quality of ecological systems 
in the lake. 
Paleolimnology, using sedimentary diatom as 
indicators of past Limnological changes, constituted a 
major component of EMAP˗SW (Dixit et al.1999). 
Smol (1992) defined that paleolimnology allows one 
to impact assessment, and to determine if when and 
how much an aquatic system has become ‘stress’. 
Lakes are one of the most outstanding sensors of 

environmental changes. Lake sediments give well 
recorded of change on different time of litho 
sequences. Battarbee (2000), explained that human 
activities in lake catchments can be cause problems of 
interpretation and it is evident that lake ecosystem 
responds sensitively to climate variability and that 
these responses are registered in lake sediments. 

 
Fig. 1. This diagram illustrates how paleolimnology techniques. 
 
Lake sediments are frequently analysed to make 
paleoenvironmental inferences regarding changes 
lake hydrology and surrounding ecosystems. These 
environmental changes can be caused by climatic 
fluctuations, by geomorphological and geological 
processes within the catchment area, and by human 
activities. The most recent climate records in lake- 
sediment archives are frequently overprinted by  a 
local  anthropogenic signal, confounding interpreta- 
tion of environmental changes that were due to solely 
natural processes (Hausmann et al. 2002; Lotter and 
Birks 1997). Lake sediments may also fail to reflect 
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past climate changes accurately in cases where non- 
climatic factors such as geomorphic and hydrologic 
setting influence the system (Fritz 2008). In the 
Naivasha basin, the last 100 years have been charac- 
terized by intense anthropogenic influence within the 
catchment, such as the damming of input rivers and 
the farming of coffee, tea and flowers around the lake 
(Verschuren 1996). 
Diatoms in lake sediments are frequently used as 
bioindicators to infer ecological changes that have 
occurred within a lake and its surrounding catchment 
(Osborne 2000). This is possible because diatoms are 
remarkably sensitive to variations in water nutrient 
content, conductivity and pH. Past lake-water 
chemistry can be inferred from diatom valves in a 
sediment core,   using  transfer functions (Gasse et  
al.  1995). Such transfer functions have been 
developed from regional-scale studies in Africa 
(Gasse et al. 1995) and from combined, worldwide 
datasets (European Diatom Database Initiative, 
EDDI 2009). 
Diatoms are one of most powerful indicators of 
environmental conditions and have been extensively 
used to restructure Holocene climate changes (Smol 
and Cumming, 2000; Battarbee et al., 2001; Mackay 
et al., 2003b, add ref). Moreover, various studies on 
lake system have revealed that seasonal variation in 
the composition and diversity of diatom communities 
are related to variations in limnological studies 
(Pilskaln and Johnson, 1991; Weyhenmeyer et al., 
1999; Lotter and Bigler, 2000; Mackay et al., 2003a; 
Tolotti et al., 2007). 
 
II. METHODOLOGY 
 
The sediment cores, which were about 2 to 3 meters 
in length, are to be collected from the Lakes, where 
the rate of accumulation of sediments is 
comparatively high for radiometric datings, trophic 
status, and the paleoclimatic studies. The sediment 
content of cores will also be studied for the 
identification of mineralogical, elemental and trace 
metals using ICP-AES/ ICP-MS, XRD, XRF and 
SEM-EDS. The paleotemperature estimation will be 
done by diatom analysis and magnetic susceptibility 
studies from the core sediments used VSM 
techniques. The past water quality of the lakes will be 
interpreted based on diatom-inferred trophic status. 
 
Preparation of samples 
The core sediment samples used for detailed diatom 
analyses of selected cores will be treated with HC1, 
H2O2 and washed in distilled water. The diatoms will 
be dried on coverslips and mounted in Naphrax for 
study under transmitted light or Scanning 
Electron Microscope (SEM). 
 
Identification and count of diatoms 
In the present study, the systematic classification of 
Diatoms by Round et al. (1990) “The Diatoms, 

Biology & Morphology of the Genera” will be 
followed. In addition, the works of John (2012) on 
“Diatoms in the Swan River Estuary, Western 
Australia: Taxonomy and Ecology" will be done 
widely used along with the published literature for 
comparison of taxa. Identifications were based on the 
works of Miller (1903, 1904, 1905 and 1911), 
Hustedt (1949), Gasse (1986) and Round et al. (1990) 
 
Stable isotope geochemistry 
Sediment cores will be sampled for organic elemental 
and stable isotope analysis following Wolfe et al. 
(2001). The pretreatments included removal of 
carbonate with 1N HCl at 60‡C, followed by rinsing 
with de-ionized water, freeze-drying, and sieving to 
remove coarse debris. Carbon and nitrogen content 
and isotopic composition of this residue will be 
determined by an elemental analyzer interfaced with 
a continuous slow isotope-ratio mass spectrometry 
(CF-IRMS). Evaluation of elemental carbon/nitrogen 
ratios will be used to identify the origin of the organic 
matter (Meyers and Lallier-Verge's, 1999). Samples 
characterized by dominantly aquatic organic matter 
will be subjected to further treatment involving 
solvent extraction, bleaching, and alkaline hydrolysis 
to remove non-cellulose organic constituents. 
Hydroxylamine leaching of iron and manganese 
oxyhydroxides will be measured by dual-inlet mass 
spectrometry on CO2 derived by nickel-tube pyrolysis 
(Wolfe et al., 2001b). 
The sediment content of cores will also to be studied 
for the identification of mineralogical, elemental and 
trace metals using ICP-AES/ ICP-MS, XRD, XRF 
and SEM-EDS. The paleotemperature estimation will 
be done by diatom analyses and magnetic 
susceptibility studies from the core sediments. The 
major trace and some REE will be analyzed for this 
study using Inductive Coupled Plasma Atomic 
Emission Spectrometer (ICP-AES). Accurate 
determination of a low amount of compatible an 
elements, including 'major' elements (Mg, Ti) down 
to <0.01% will be done by ICP-AES.  
The analysis of silica carried out by setting in the 
solution of the samples for the ICP mainly by acid 
attack (HF-HNO3-HCI). SiO2, Nb, Zr and Th were 
analyzed by XRF method on pressed pellets only for 
computation of absorption effects on the trace 
elements. The vertical litho-section samples will be 
analyzed for major elements using XRF method. 
Magnetic susceptibility of lake sediments will be 
controlled by the concentration and the grain size 
distribution of ferromagnetic minerals. 
The environmental conditions depart geochemical 
signals in sediment records that can be used to 
interpret paleoecological and paleoenvironmental 
histories (Schelske and Hodell 1991; Bernasconi et al. 
1997; Kaushal and Binford 1999; Sternbeck and 
Hallberg 2000; Meyers and Teranes 2001; Meyers 
2003). Notably, periods of high sedimentation rates 
and greater lacustrine primary productivity can 
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preserve evidence of these short-term processes that 
affect organic matter delivery and burial in sediments. 
Here, we report the results of a multiparameter study 
of the effects of a succession of environmental 
changes over the last 150 yr on the geochemical 
properties of the sediments from Lake Brunnsviken, 
Stockholm, Sweden. The study demonstrates the 
utility of these bulk geochemical variables in 
exploring the historical changes and environmental 
perturbations in the Lake Brunnsviken ecosystem. 
Many aspects of this study can be extended to other 
lacustrine systems that have experienced analogous 
changes in organic matter delivery and its 
characteristics. 
 

ACKNOWLEDGMENT  
 
We thank to Funding for this project () was provided 
by the Science and Engineering Research Board, 
National Post Doctoral Fellow, Department of 
Science and Technology, New Delhi. We also thank 
to management and principal of K.S.Rangasamy 
College of Technology. 
 
REFERENCES 
 
[1] Smol,J.P., 1992. Paleolimnology: An important tool for 

effective ecosystem management. J. Aquatic ecosystem 
health.1, 49˗58. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


