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Abstract: Assessing the organic matter (OM) content, its source and the nutrient loading in lake sediments helps
limnologists to maintain the desired trophic status of lakes. The present study aims at investigating the spatial distribution
and source of OM, CaCO, content, total nitrogen (TN) and carbon to nitrogen (C/N ratio) in the lake sediments of three
freshwater (Manasbal, Wular and Anchar) lakes, from Kashmir valley, India. In all these lakes, finer sediment fractions (silt
and clay) are dominant. Low to moderate C/N ratio in the lake sediments of Manasbal (15.00), Wular (11.86) and Anchar
(12.32) suggest a combination of in situ phytoplanktons (macrophytes) and external sources such as domestic effluents and
agricultural runoff as the major contributors of OM. The TN content (<3%) suggests nitrogen deficient lake systems and its
distribution in the sediments is influenced by the presence of mixed OM sources. High C/N ratio and a positive correlation
of OM with coarser fractions indicate high terrestrial input in Manasbal Lake sediments. Principal component analysis
(PCA) suggest that primary in situ productivity within the lakes, terrestrial input from catchment watershed and
anthropogenic activities occurring along the lake margins control the deposition and distribution of OM, TN, sediment
grain size and CaCO, content. This study highlights that these lakes are dynamic ecosystems with large amount of OM
contributed by terrestrial sources. Hence, different measures need to be implemented and continuously monitored to assess
and quantify the extent of in situ and terrestrial OM loading in these lakes.
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INTRODUCTION

Freshwater lake basins are one of the most important natural
ecosystems that act as major sedimentary and carbon sinks for
nutrients (Bassi et al. 2014; Garn et al. 2003). Lake
ecosystems are immensely important for any region as they
play a significant role as freshwater resources and for
ecological and economic sustainability. Lake sediments also
constitute a source of nutrients to the water column and other
biota present in the water column, thereby influencing primary
productivity (Spivak et al. 2009). Nutrients, allochthonous
and autochthonous organic deposits in lakes are controlled by
several factors including climate, high level of primary
productivity, sedimentation rate, residence time, inorganic
diluents and oxygen deficiency (Woszczyk et al. 2011).

Sedimentary OM is one of the most important components
of terrestrial and marine lake sediments generally derived from
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in situ (autochthonous) and/or terrestrial (allochthonous)
sources (Meyers 1994). Lake sediments play an important
function and act as an efficient natural trap for organic rich
sediments and hence act as a natural regulator of the various
processes that occur within the lake ecosystems (Burone ef al.
2003). The particulate detritus of plants that grow in lakes and
around the lake catchment areas comprises the primary source
of OM to the recent lake deposits. The relative contribution of
OM from these two sources is strongly controlled by lake
morphology, watershed topography and the relative
abundances of lake and watershed plants (Meyers & Ishiwatari
1993). However, lake sediments are strongly influenced by the
natural and human settlement characteristics around the
catchments. The sediments reflect a mixture of organic and
inorganic materials derived chiefly from the lake and its
catchment, with trace quantities derived from the cosmogenic
sources (Tarras-Wahlberg et al. 2002; Yao & Xue 2015).



