Horkkajarvi

Physical and Chemical Characteristics

Horkkajarvi is a small headwater lake at the beginning of its chain of water bodies. It discharges through
Majajarvi into Majajoki, eventually flowing into Pitkaniemenjarvi. The lake is relatively deep for its surface area,
with steep shores and a regular shoreline shape. The catchment area is 62 hectares, with the northeastern
shore consisting of rocky terrain, while the rest of the catchment lies on sandy moraine.

Surface area: 1.2 ha

Maximum depth: 12 m

Maximum open water length: 0.19 km
Shoreline length: 0.45 km

Direct catchment area: 62 ha

Total catchment area: 62 ha

Location in water system (order number):
1

Lake ID: 35.787.1.049

Watershed: Ekojarvi watershed (35.787)
Main water body: Kokemaenjoki (35)
Municipality: Hdmeenlinna

Region: Kanta-Hame

ELY Centre: Hame ELY

River Basin District: Kokeméenjoki—Saaristomeri—SeIkémeri

Regular water sampling has been conducted at Horkkajarvi since 1988. The lake's oxygen conditions have
consistently been poor, especially during winter, with oxygen depletion typically occurring below 3 m. The
lake's small size and depth prevent effective seasonal mixing, and as a result, oxygen does not get replenished
during spring and autumn turnover periods. The decomposition of humus and other organic matter further
depletes the limited oxygen resources. During winter, the hypolimnion often becomes completely or nearly

anoxic.

Horkkajarvi pH inity mmol/l conductivity mS/m 25°C color mg Pt/l tot N ug/l tot P ug/l Kmg/l Na mg/l Camg/l Mg mg/l Mn mg/l Fe mg/l COD(Mn) mg/l Al totug/l DOC C mg/I
average, all 5,6 0,072 4,0 255 741 23 0,78 1,63 3,95 1,29 0,02 0,68 29,0 357,9 25,6
winter, average 54 0,062 4,1 245 724 21 0,77 1,70 3,99 1,30 0,02 0,63 28,2 340,2

autumn, average 5,7 0,079 3,9 259 751 25 079 159 3,78 1,29 0,02 0,70 28,8 346,9 25,6

Horkkajarvi's water is characteristic of humic lakes, being acidic, with a median surface pH of 5.6. Alkalinity is
low, meaning the lake is vulnerable to acidification. The average surface colour value is 255 mg Pt/l, with the
bottom water being even darker. Horkkajarvi is classified as mesotrophic, with an average surface total
phosphorus concentration of 23 mg/m? and total nitrogen concentration of 741 mg/m?3. Nitrogen levels have
shown a slight upward trend during the monitoring period, while phosphorus has remained stable. Due to
anoxic conditions in the hypolimnion, phosphorus and other substances are released from the sediments,
resulting in a high average bottom water phosphorus concentration of over 200 mg/m3.

The colour value indicates the influence of humus, as well as iron and other metal compounds affecting water
quality. Seasonal variation in colour values reflects humus load changes, with an overall increase in water
colour observed over the monitoring period. Chemical oxygen demand (COD Mn) data, which indicate the
amount of organic matter and its decomposition-driven oxygen consumption, is available only from the 1990s.
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Fig 1. Long-term trends of the nutrient concentrations in Horkkajéiri measured from surface water samples.
Biological Community

Horkkajarvi's biological community has been affected by its anoxic and dark conditions. Research on the lake’s
biological community was conducted in 1985 and 1986. The lake's plankton community was surveyed during
the open-water season, with a maximum of 13 zooplankton taxa recorded. The zooplankton community is
dominated by small water fleas, and the perch population has consumed most of the larger zooplankton
species. The fish community is limited to a single species, which reflects the harsh living conditions. The perch
in Horkkajarvi have an unusual appearance, with disproportionately large heads and eyes, reflecting their
adaptation to low-light conditions and reliance on benthic prey.

The aquatic vegetation of Horkkajarvi was surveyed in 2000, identifying 11 plant species (excluding mosses
and sedges). Vegetation typical of peat and marshy shores, such as sedges, wild calla, and marsh cinquefoil,
was observed. Submerged plants were almost entirely absent, except for aquatic mosses. Floating-leaved
plants included yellow water lily and unbranched bur-reed, forming a narrow belt around the lake's perimeter.
The vegetation covered less than 2% of the lake's surface area, indicating challenging growing conditions due
to dark water and steep shores.

Catchment Area Changes and Other Points of Interest

Land use changes in Horkkajarvi's catchment area are visible in historical aerial photographs. By 1979, the
forests to the north and east of the lake had been logged, and the terrain appeared relatively open, except for
the protective shoreline buffer. The forested area on the southern slope also contributes inflow to the lake.
The catchment area east of the main road is now a protected area, with the last major logging operations
visible in results from the 1980s.

Horkkajarvi has served as a reference lake for many research projects, including comparative studies with a
similar unnamed lake. For example, in a wood ash fertilisation experiment at Tavilampi's catchment,
Horkkajarvi was left untreated, allowing for direct comparison. The sampling programme for monitoring
effects was the same for both lakes. Horkkajarvi has also been the focus of research on diurnal rhythms of
algae and fish, studies on the fatty acid composition of shoreline biota in humic lakes, and investigations into
the structure of the water's microbial community. These projects have been carried out by researchers from
universities of Helsinki, Eastern Finland, and Jyvaskyla.



