Freshwaters are naturally occurring waters on the Earth's surface in ice sheets, ice caps,
glaciers, bogs, ponds, lakes, rivers and streams, or below the ground as groundwater in
aquifers and underground streams. Freshwaters are generally characterized by having low
concentrations of dissolved salts and other total dissolved solids.
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Freshwater ecosystems cover 0.8% of the Earth's surface and inhabit
0.009% of its total water. They generate nearly 3% of its net primary
production®. Although, they cover a very narrow surface area compared to
marine environments, freshwater ecosystems contain 41% of the world's
known fish species. We know that marine communities contain more

species in total. But, number of species per unit volume of water is quite
high in freshwater ecosytems compared to the seas. Why could it be?
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A paranthesis here:
In ecology, primary production is the synthesis of organic compounds from carbon
dioxide (either atmospheric or dissolved in aqueous media) through

i. photosynthesis which uses sun light as a source of energy.

ii. or through chemosynthesis, which uses the oxidation or reduction of inorganic
chemical compounds as a source of energy.

Nearly all of the life on earth relies directly or indirectly on primary producers or
autotrophs (such as plants or algae or phytoplankton). Primary producers form up the
base of the food chain.

Net primary production accounts for losses to cellular respiration.

Gross production = Net production + Losses (Cellular respiration)
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Types of Freshwaters

There are 2 basic types of freshwater ecosystems: Lentic: (from the Latin lentus, meaning slow or
motionless) stagnant or slow-moving water, refers to standing waters such as lakes and ponds
(lacustrine), or swamps and marshes (paludal),. while lotic (from the Latin lotus, meaning washing),
refers to running water (fluvial or fluviatile) habitats or rapidly-moving water such as rivers and

Sstreams.
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If the water leaves the lake by a river or another outlet (either above or the below surface), it is said to be open. All
freshwater lakes are open. If the water leaves the lake only by evaporation, the lake is closed. Closed lakes
usually become saline, or salty.
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The classic explanation of the salt content of closed lakes is that
the salt load continuously occumulates due to evaporation,

Vernal pond = Vernal pool = Ephemeral pond

Vernal pools, also called vernal ponds or ephemeral pools, are seasonal, very shallow pools of wetlands which
are very important habitats for several plants and animals including amphibia and aquatic insects. Such
habitats has a key role in the fate of such organisms. These organisms are not able to survive in permanent
waters since they are vulnerable to predators (partciculalry fish). These pools are exposed to drought in spring
and summer. So they are not a suitable place for fish to live.
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The biggest freshwater lake on earth is the Lake Baikal with a maximum depth of 1640
meters (volume 23,000 km?). It contains %22 of the freshwater on earth. The biggest lake
is Caspian Sea (Hazar Goli in Turkish). The «sea» indicates its size and salinity (%13,). Its
water also contains carbonate.
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Largest Lakes in Turkey

1- Van Lake, 3713 km?, 451 m. Van, Bitlis (Saline, soda lake)
2- Tuz Lake, 1300 km?, 1-2 m, Konya, Aksaray, Ankara (Saline)
3- Beysehir Lake, : 656 km?, 10 m. Konya, Isparta (Freshwater)
4- Egirdir Lake, : 482 km?, 14 m. Isparta (Freshwater)

5- iznik Lake, : 308 km?, 80 m. Bursa (Freshwater)

Alburriis G

Van Lake is also the largest soda lake on earth.
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A river is a natural flowing (with the aid of natural elevation differences; gravity will make sure that the water is ‘pulled’
downhill to return to the sea) watercourse, usually freshwater (only with a few exceptions). The river may flow towards an
ocean, sea, lake or another river. But in some cases a river flows into the ground and becomes dry at the end of its course
without reaching another body of water. Such rivers are common in arid areas.

Although there is no official limits or definition, rivers or streams are larger than creek, broook or rivulets.

R

Ephemeral rivers
(Intermittent streams)

i. Ephemeral rivers possess no flow 25-75%
of time. They origin for a short time due to
heavy rainfall.

ii. An ephemeral stream is that which only
exists following precipitation
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Ephemeral streams (Intermittent streams)

Temporary streams and rivers, also referred to as Ml Fresliuter Bidlogy
intermittent, are defined as waterways that cease to flow

during certain periods of the year. They are characterised by

alternating wet and dry periods over annual and

inter-annual cycles, making them one of the most dynamic

freshwater ecosystems. The extent of temporary rivers is

increasing, as many formerly perennial rivers are becoming

temporary due to increasing water demand, particularly for

irrigation and several other anthropogenic pressures and

climate change.

Largest rivers on earth ekirananes y
Nile, 6650 km :
Armazon River, 6400 km (S. America)

Yangtze River, 6300 km (China)

Mississippi River, 6275 km (N. Americaq)

Yenisei River, 5540 km (Russia)
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Largest Rivers in Turkey

The longest river flowing from Turkey is Euphrates River with a total length of 2800 km, but
its Tukish part is approximately 1300 km. The longest river in Turkey draining to the
Blacksea is Kizilirmak Rier (1350 km).
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Stream refers to any
DEFINITION body of water flowing in
a channel or
watercourse

Include large rivers, small
to medium-sized creeks
as well as small brooks

SHALLOWNESS Include deep rivers as
well as shallow brooks

Brook refers to a small
and shallow stream

Smaller than rivers and
creeks

Very shallow and easily
forded
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Besides this informal classification there is a more scientific way of indicating the size of
running waters: Strahler's stream ordering system is a well-known classification based
on stream/tributary relationships. The uppermost channels in a drainage network (i.e.,
headwater channels with no upstream tributaries) are designated as first-order streams
down to their first confluence.

Confluence

In this stream ordering system the
headwaters are given the lowest
number (1) and in each confluence
they form up a new larger river and
given a higher number (2, 3, and so
on). There are several differences in
each stream order, based on physical,
chemical, biological, hydrological and
hydrogeological features.
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1 = non-branching
2 =only receive 15
order streams

As you increase the stream order...
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In large rivers the biological
communities depend on the
In mid-sized streams the forest canopy transport of organic materials
unding opens up to allow in-stream plants (algae) from upstream as well as in-
ch as leaves and to become an important energy source stream plant production
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Headwater streams
swiftly flow down
steep mountain slopes
and cut deep, v-shaped
valleys. Waterfalls and
rapids occur in this
zone.

At the lowest elevations,
Lower-elevation streams aTiver msanders across
merge to flow down a broad, nearly flat valley
gentle slopes. Valleys and floodplain. At a river's
b.roaden as coalescing mouth, it may divide into
rivers start to meander. Sepafate channers as it
: flows across a delta

extending out to sea. The

coastal plain and delta

are made of river sediments.

The biological composition change is most distinguishable in fish communities when you
go downstream from the headwaters. A river zonation (also called European Fish
Zonation) based on the dominant fish species in longitidunal sections of rivers.

Salmon (Trout) fish zone

Thymallus (G rayling) fish zone Fish zonations and guilds as the basis for assessment of ecological
integrity of large rivers

Barbus (Barbel) zone
Bram G.W, Aants & Piet H. Nienhuis
Department of Environmental Studies, University of Nijmegen, Nijmegen, The Netherlands

Abramis (Brea m) Zzone Tel: 31.243652 103243653281, Fax: 31-24365226 3243553450, E-muil: bagrts @ sei kun.nl

Recerved 3 Masch 2000, i revised form 22 Apnl X018, scoepled 24 Apnil 2007
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