
1 
 

PROJECT ON THE DEVELOPMENT OF WATER QUALITY IN LAKE 
PÄÄJÄRVI AND THE SMALL LAKES OF EVO AREA OVER A 30-
YEAR PERIOD. 

FINAL REPORT, PART 2 

 

Mekkojärvi 
 

Physical and Chemical Characteristics 

Mekkojärvi is the headwater lake in its watershed system, draining through Halsjärvi into Rahtijärvi. It is small, 
with a maximum depth of only four meters. The shores are steep, and the lake’s shoreline is relatively uniform 
in shape. The catchment area of Mekkojärvi spans 25 hectares, with the immediate shore areas consisting of 
fen peat, while the rest of the catchment is sandy moraine soil. 

• Surface area: 0.4 ha  
• Maximum depth: 4 m 
• Maximum open length: 

0.14 km 
• Shoreline length: 0.32 

km 
• Local catchment area: 

25 ha 
• Total catchment area: 

25 ha 
• Position in watershed 

sequence (rank): 1 
• Lake ID: - 
• Watershed: Ekojärvi 

catchment area 
(35.787) 

• Main catchment: Kokemäenjoki (35) 

Municipality: Hämeenlinna 
Region: Kanta-Häme 
Regional Environmental Authority: Häme Centre for Economic Development, Transport, and the 
Environment 
Water Management District: Kokemäenjoki-Archipelago Sea-Bothnian Sea Water District 

Fig 1. Location of Mekkojärvi. Topographic Data © Maanmittauslaitos (National Land Survey of Finland). 
Map excerpt from Karttapaikka, 08/2024. Note the alternate name Miekkojärvi on maps. 

Water Quality and Sampling History 

The first water samples from Mekkojärvi were collected in 1980, followed by another sampling in 1987, after 
which sampling has continued annually. The lake’s oxygen balance has been persistently poor; the small lake 
does not undergo effective turnover, resulting in incomplete or absent mixing periods. Mekkojärvi’s limited 
oxygen reserve is rapidly depleted by the decomposition of humus and other organic matter. The hypolimnion 
has remained anoxic, and even the epilimnion (measured at a 1 m depth) shows only minimal oxygen content. 
Species in Mekkojärvi are adapted to low oxygen conditions and possess physiological adaptations for survival. 

 

MEKKOJÄRVI pH alkalinity mmol/l conductivity mS/m  25°C  color mg Pt/l tot N µg/l tot P µg/l K mg/l Na mg/l Ca mg/l Mg mg/l Mn mg/l Fe mg/l COD(Mn) mg/l  Al tot µg/l DOC C mg/l TOC C mg/l

average, all 5,62 0,128 4,9 274 755 34 0,99 1,87 5,35 1,40 0,03 1,29 26,6 251 25,8 16,6

winter, average 5,58 0,126 5,2 241 705 32 1,01 1,92 5,44 1,42 0,02 1,36 25,6 250

autumn, average 5,75 0,131 4,6 307 811 37 0,98 1,83 5,31 1,40 0,04 1,24 27,9 251 25,8 16,6
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The lake’s water, typical of humic waters, is acidic; the median pH of the surface water is 5.6. However, the 
alkalinity, which reflects the buffering capacity against pH fluctuations, is moderately high. Surface water color 
values have averaged 274 mg Pt/L, with hypolimnetic waters being slightly darker. Based on nutrient 
concentrations, the lake is classified as meso-eutrophic; the average surface total phosphorus concentration 
is 34 mg/m³, while total nitrogen is 755 mg/m³. Recent years have shown a pronounced increase in nutrient 
levels, likely due to material leaching from submerged shore areas impacted by beaver activity, which has 
raised water levels. Nutrient concentrations have been slightly lower in winter than during late autumn 
sampling. An unusual characteristic of Mekkojärvi’s nutrient profile is the absence of higher phosphorus levels 
in the hypolimnion despite anoxic conditions; surface and bottom concentrations remain similar. 

The color values indicate the influence of humic matter and metal compounds on water quality, with color 
values varying seasonally and annually. Mekkojärvi is strongly humic, with water that is almost coffee-colored, 
a condition that has intensified over the monitoring period. The water is darker in autumn compared to winter. 
Limited data on chemical oxygen demand (COD Mn), indicating the pressure of oxygen consumption from 
organic matter decomposition, is available only from the 1990s. 

 

Fig 2. Long-term trends of the nutrient concentrations in Mekkojärvi measured from surface water samples. 

Biological Community 

Research on Mekkojärvi’s biota was conducted in 1985 and 1986. The lake’s plant and zooplankton 
communities were assessed from samples collected during the open water season. A maximum of nine 
zooplankton taxa were observed. Concurrently, it was determined that only two fish species were present in 
the lake. 

A survey of aquatic vegetation in Mekkojärvi was completed in 2000, identifying only seven plant species (not 
including mosses and sedges identified to species level). Species were predominantly those adapted to fen 
and bog environments, such as sedges, Sphagnum mosses, Calliergon spp., Phragmites australis, and 
Menyanthes trifoliata. Submerged plants, except for aquatic mosses, were almost entirely absent, and no 
floating-leaved plants were observed. The lake’s dark water and steep shorelines created challenging growing 
conditions, limiting vegetation to a narrow band 1–2 meters wide along the shoreline on peat mats. Vegetation 
covered only about 10% of the lake’s surface area, with overall species richness low. 
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Beaver activity has altered the shoreline landscape of Mekkojärvi since the mid-2010s. As a result, the lake’s 
water level has risen sufficiently to allow sampling at three depths instead of the former two. Increased water 
levels have affected water quality through heightened nutrient concentrations and darker water coloration. 

Catchment Area Changes, research and Other Points of Interest 

According to Järviwiki, there are two lakes in Finland named Mekkojärvi, neither of which is located in Evo. In 
some maps, Mekkojärvi is also known as Miekkojärvi. 

Land use changes in the Mekkojärvi catchment area are visible in historical aerial photographs: in the 1950s, 
the lake’s shores contained drained agricultural fields, still discernible in the 1980s. Clear-cut logging had been 
carried out in northern forests by that time. By the late 1990s, forests had reclaimed the former field ridges 
along the immediate shoreline, and by the 2000s, dense shrubs had encroached the field and drainage ditch 
edges. 

Mekkojärvi has been a focal point for numerous research projects, particularly due to its highly humic waters 
and strong thermal stratification, making it suitable for experimental research. Among the Evo research lakes, 
Mekkojärvi exhibits anoxic, cold hypolimnetic water closest to the surface, with only Rieskalammi showing 
similar conditions. Studies have primarily focused on the effects of humus on aquatic ecosystems. 

The first physical structures necessary for experimental setups were constructed in the early 1980s, with a 
cableway spanning the lake for sample collection. Experiments have also included enclosed mesocosm studies, 
isolating portions of lake water for experimental manipulation while maintaining control groups. Whole-lake 
experiments involving labeled phosphorus and carbon compounds have provided insights into nutrient and 
carbon dynamics within the food web. Mekkojärvi, like Iso Valkjärvi, was divided with a partition, enabling 
comparative studies between sections with and without fish. 

In food web studies, primary production by algae peaks at depths where oxygen is nearly depleted. Abundant 
Daphnia longispina graze on algae in the oxygenated surface layers. These Daphnia are unusually dark due to 
elevated hemoglobin content, an adaptation to hypoxic conditions. 

The predominance of large Daphnia can be attributed to the absence of fish other than Esox lucius (pike), 
which feed on benthic invertebrates, possibly small birds or mammals, rather than other fish. Consequently, 
Mekkojärvi pike accumulate less mercury than predatory fish in typical lake food webs. During post-Chernobyl 
radiological monitoring (1986–2006), Mekkojärvi fish exhibited notably high radiation levels. 

Studies on sediment quantity and quality, methane production, and the effects of fish stocking on zooplankton 
communities have been conducted. Various fish, including Coregonus lavaretus, Perca fluviatilis, and Tinca 
tinca, have been introduced in different experiments. 

Mekkojärvi has been a central study site for numerous master’s and doctoral research projects. 

 


