
Introduction to Limnology

The scientific study of inland freshwater ecosystems—lakes, rivers, streams, wetlands, and

groundwater.

1. What Is Limnology?

Aspect Description

Definition
Study of the biological, chemical, physical, and geological characteristics of

freshwater bodies.

Scope
Includes surface waters (lakes, ponds, rivers) and subsurface waters (groundwater,

aquifers).

Goal
Understand natural processes, assess water quality, manage resources, and predict

responses to environmental change.

2. Major Sub?disciplines

Sub?discipline Focus Typical Methods

Physical Limnology

Water movement, temperature

stratification, light penetration,

sediment transport.

Profiling instruments, current

meters, remote sensing.

Chemical Limnology
Nutrient cycles, dissolved gases,

pH, conductivity, pollutants.

Water sampling,

spectrophotometry,

chromatography.

Biological (Ecological)

Limnology

Community structure, food webs,

primary production, invasive

species.

Net sampling, microscopy,

DNA metabarcoding.

Geological/Hydrogeological

Limnology

Basin morphology,

sedimentation, groundwater?

surface water interactions.

GIS mapping, core

sampling, isotopic tracing.

3. Key Concepts & Terminology
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Term Meaning

Lentic Still or slow?moving water bodies (lakes, ponds, reservoirs).

Lotic Flowing water bodies (rivers, streams).

Stratification
Vertical layering of water based on temperature (thermal) or density

(chemical).

Thermocline
Sharp temperature gradient separating warm upper water (epilimnion)

from cold deep water (hypolimnion).

Eutrophication
Nutrient enrichment leading to excessive algal growth and oxygen

depletion.

Secchi Disk Simple tool for measuring water transparency (optical depth).

Dissolved Oxygen

(DO)
Indicator of aerobic conditions; critical for aquatic life.

Biogeochemical

Cycling

Movement of elements (C, N, P, Si) through water, organisms, and

sediments.

4. Physical Structure of Lakes (Typical Model)

1. Epilimnion – Warm, well?mixed surface layer; high light, high DO.

2. Metalimnion (Thermocline) – Zone of rapid temperature change; often a barrier to mixing.

3. Hypolimnion – Cold, dense bottom layer; low light, can become anoxic in summer.

Seasonal dynamics:

Spring turnover: Whole?lake mixing as temperature equalizes.

Summer stratification: Stable layers, limited vertical exchange.

Fall turnover: Cooling surface water triggers mixing again.

Winter inverse stratification: Cold surface water under ice, slightly warmer water below.

5. Major Processes

Process Description Ecological Significance

Primary Production
Photosynthesis by phytoplankton,

macrophytes, benthic algae.

Basis of food web; influences

oxygen levels.
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Process Description Ecological Significance

Respiration &

Decomposition

Consumption of organic matter by

microbes and fauna.

Releases CO?, consumes DO;

drives nutrient recycling.

Nutrient Loading Input of N, P, Si from watershed
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