Valkea-Kotinen

Physical and Chemical Characteristics

Valkea-Kotinen is a small, humic lake located at the top of its water chain. The surrounding catchment area
has varied topography, and Valkea-Kotinen flows into Lapinjarvi, which then drains into Hokajarvi. The local
catchment soil is composed of sandy moraine, peat, and bedrock, with the lake surrounded by peatland.
Valkea-Kotinen has a maximum depth of 6 meters, with a catchment area of 24 hectares.

The lake lies within the Kotinen old-growth forest reserve, an area designated for the protection of mature
forests. The spruce-dominated forest is approximately 100 years old. A drainage ditch was dug at the beginning
of the 20th century to lower the lake’s water level, which subsequently dried some shoreline peatlands. In
1988, a gauging station was installed in the outflow stream to measure water discharge.

Among the small lakes in the Evo area, Valkea-Kotinen and its surroundings have been the most intensively
studied. Since 1987, it has been included in the national Integrated Monitoring (YYS) network of the
environmental administration, research institutions, and universities. Other monitored lake sites in this
network include Hietajarvi in Lieksa, Pesosjarvi in Kuusamo, Vuoskojarvi in Utsjoki, and, later, Pallasjarvi in
Enonteki®. These lakes allow monitoring of various environmental variables in water, soil, vegetation, fauna,
air quality, and deposition, free from direct impacts of land use. To limit human impact, access to Kotinen’s
old forest reserve is restricted, and trails have been covered to minimize erosion.

e Surface area: 3.59 ha '
e Maximum depth: 6 m \59\
e Maximum open water \

length: 0.46 km ) L wjelual@

e Shoreline length: 0.98
km

e Immediate catchment
area: 24 ha

e Total catchment area: 24
ha

e Position in the water
chain (ordinal): 1

e LakeID:35.787.1.030

e Drainage basin: Ekojarvi
catchment area (35.787)

e Primary watershed: Kokemé&enjoki (35)

e Municipality: Hdmeenlinna

e Province: Kanta-Hame

e Regional Environmental Center: Hime Economic, Transport and Environment Center (ELY)

e Water management area: Kokemaenjoki—Archipelago Sea—Bothnian Sea

Fig 1. Location of Valkea-Kotinen. Topographic Data © Maanmittauslaitos (National Land Survey of Finland).
Map excerpt from Karttapaikka, 08/2024.
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Water Quality and Sampling History

Valkea-Kotinen is a humic, relatively nutrient-poor forest lake, with the catchment area’s nutrient input largely
derived from natural atmospheric deposition and natural leaching. Monitoring samples submitted to the
Hertta database have been collected since 1983, with continuous sampling since then. Hypolimnion oxygen
levels have remained low in winter, with the bottom waters nearly always anoxic.

Valkea-Kotinen pH Ikalinity mmol/l  conductivity mS/m 25°C color mg Pt/Itot N pug/l totP ug/l Namg/l Femg/l COD(Mn)mg/l Altotpg/l TOCC mg/l

average all 5,4 0,021 3,11 117 548 16 1,43 296 16,1 156,0 12,8

winter, average 53 0,021 3,25 125 599 17 1,49 197 17,1 169 13,6
average 5,5 0,023 2,88 115 486 15 1,37 292 15,3 149 12,7

The lake water is acidic, with a long-term median surface water pH of 5.4, reaching a low of 4.8. The acidity
trend has remained stable over time, with little variation between sampling periods, though alkalinity is
relatively low, making the lake sensitive to pH fluctuations. Humic content contributes to the lake’s color, with
an average value of 117 mg Pt/L in the epilimnion and 140 mg Pt/L in the hypolimnion, with gradual darkening
observed over the observation period.

Based on nutrient levels, Valkea-Kotinen is classified as mesotrophic; the average surface water total
phosphorus concentration is 17 mg/m3, and total nitrogen is 548 mg/m3. Nutrient levels in the hypolimnion
are higher than those in the epilimnion. Nitrogen concentrations have decreased over the monitoring period,
though phosphorus levels have not shown a similar declining trend.

The chemical oxygen demand (COD Mn), a measure of organic matter breakdown and the resulting oxygen
consumption, has shown the same increasing trend as water color, indicating strong interdependence
between these two variables.
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Fig 2. Long-term trends of the nutrient concentrations in Valkea-Kotinen measured from surface water samples.

Biological Community

The entire food web of Valkea-Kotinen has been closely monitored in various research projects since the
1970s. Since 1990, the plankton community has been monitored intensively during the open water season.
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Plankton production and consumption have been measured in several studies. Due to the humic content, up
to 80% of primary production occurs in the upper 1-meter depth range. The lake’s darkening water has led to
a decrease in algal production as photosynthetic light penetration has diminished.

Algal blooms are often dominated by the large mucilaginous algae Gonyostomum semen, whose populations
fluctuate greatly year to year. This species can be a major contributor to overall lake productivity. Like many
other typical algae species in Valkea-Kotinen, Gonyostomum semen and other flagellates exhibit diel vertical
migration, staying near the surface during daylight for photosynthesis and retreating to nutrient-rich,
predator-free deeper layers at night.

Animal plankton populations vary significantly across the summer season, with protozoans and rotifers
peaking in early summer and larger copepods and water fleas becoming abundant later.

The lake’s fish community includes only perch and pike, with the size of perch cohorts varying considerably
between years due to changing environmental conditions.

The aquatic vegetation of Valkea-Kotinen was mapped in 2000, documenting only 12 species or taxa. The lake
supports characteristic vegetation, including sedges and bog plants along the peaty shorelines, with water lily
zones in shallower areas and submerged Sphagnum mosses at greater depths. Later mapping efforts under
the KESKALA project revealed changes in moss distribution, likely linked to the lake’s water color changes.

Beavers also inhabit the Valkea-Kotinen area, where their damming activity has had observable effects on lake
water levels and water quality.

Catchment Area Changes, research and Other Points of Interest

According to the Finnish Lake and Sea Wiki, Valkea-Kotinen is the only lake of its name in Finland, although its
name is also written as Valkea Kotinen.

The conservation history of the Kotinen old-growth forest dates back to the 1920s when large trees were set
aside as a special conservation forest. In 1995, Metsdhallitus officially designated the area as an old-growth
forest reserve, which was expanded in 1994 to cover 232 hectares. In 1997, a buffer zone around Kotinen was
established to prevent forestry operations.

Valkea-Kotinen’s research history is extensive. Lake stratification studies began in the late 1970s, and the lake
was included in a pike research project in the early 1980s. In 1982, it became part of a project on mercury
accumulation in fish from small lakes, a study that continues today. Since then, Valkea-Kotinen has been used
as a reference lake for numerous studies on natural environmental variables.

Valkea-Kotinen'’s selection as an Integrated Monitoring (YYS) site over another candidate lake, Ruuttanajarvi,
was decided by the Water and Environment Administration. Between 1990 and 2007, the most intensive
monitoring phase involved up to 30—40 annual sampling events. In 1995, a fieldwork cabin was flown to the
lake shore by army helicopter to support ongoing research. Due to budget cuts, monitoring frequency
decreased after 2007, and continuous ecosystem process measurements (e.g., primary production,
respiration, and bacterial production) were discontinued.

The results from YYS monitoring have contributed to numerous scientific publications, SYKE reports, and
articles in Boreal Environment Research. Valkea-Kotinen is part of the Global Lake Ecological Observation
Network (GLEON), with various environmental monitoring efforts continuing, supported by LUKE, SYKE, and
the Finnish Meteorological Institute.
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Research projects have explored topics such as vertical migration of plankton, humic biochemistry, UV light
effects, greenhouse gas fluxes, heavy metal content in benthic invertebrates, sedimentation rates, and

sediment chemical composition.

Perch populations have been monitored since the early 1990s. The lake also serves as a control site in
sustainable fisheries research under the KESKALA program, where fish populations have not been
manipulated.

Valkea-Kotinen has played a central role in the training of hydrobiology and limnology students, serving as a
primary field course site and a destination for excursions led by the University of Helsinki.
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