
Typical pattern has 2 periods of mixing  Dimictic (spring/fall)

Possible to have more than one metalimnion e.g. heat wind calm more heat

Patterns of stratification and mixing:

1. Dimictic: most common type

2. Amictic: no mixing e.g. lakes covered permanently by ice (poles)

3. Cold monomictic lakes: water temp never > 4°C
- winter: covered by ice, summer: 1 mixing period 
- found in arctic, mountain tops

4. Warm monomictic lakes: water temp never < 4°C
- cool to 4°C in winter mix, stratify in summer
- e.g. in central/eastern NA, central Europe

Other vocabulary :
Oligomictic: mixes rarely, every few years
Polymictic: mixes all the time, subject to high winds



Variation in the degree of mixing:
Holomictic: the whole water body mixes at turnover

Meromictic: the lower levels never mix

• deep layer = monimolimnion (stagnant)

• upper layer = mixolimnion (part that mixes)

• division between the two strata = chemocline

e.g. Deming Lake, Itasca State Park

Deep, small surface area, shoreline sheltered from wind





Dissolved Oxygen (DO)

- solubility of gases in a liquid affected by temp, 
(Table 8-1 Wetzel), pressure, salinity

- saturation at low temps > saturation at high temps

- saturation at high pressure > saturation at low 

Pz = Po + 0.0967 z     (z = depth in m)

- increase in salinity decrease in DO 

- full sea water has 20% less DO than FW





Distribution of DO in Lakes (fig 8-1)

• oligotrophic lakes (low nutrients, low organic 
production): DO remains at 100% saturation 
throughout the year

• during summer stratification:

DO in epilimnion < hypolimnion

= orthograde

- ideal orthograde DO is rare because of 
Biochemical Oxygen Demand (BOD) in hypolimnion



• in eutrophic lakes (high nutrients with high 
organic production) high BOD in 
hypolimnion

• low DO in hypolimnion after stratification

• = clinograde

• Low DO in hypoL because of

– Respiration (BOD)

– No access to atmospheric O2



Positive heterograde = 

• low DO in epilimnion due to high temp and 
consumption by biota

• low DO in hypolimnion due to BOD

• high DO in metalimnion due to low temp, high 
nutrients and high 1° productivity

• fairly common



Negative heterograde

• rare

1. result from high rates of sedimentation into 
metalimnion

BOD incr with temp (meta > hypo)

2. Concentrations of zooplankton at metalimnion
deplete DO

3. Oxidation of methane rising to the 
metalimnion









Diel and seasonal cycles
• pelagic (open water) DO usually fairly stable
• littoral zone fluctuates with 1° productivity

“Summer Kill”
• when high temp (low DO saturation) coincides with die off 

of macrophytes creates very high BOD anoxia

"Winter Kill"
• ice cover cuts of O2 diffusion with surface
• Thick snow cover reduces light available for 1 ° production
• BOD continues, albeit slowly
• DO reduced to < 2 ppm fish death






