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SALT REGI~~ OF RESERVOIRS

[City not given ] GIDRO}GIIM. MATERIALY in Russian Vol 19 1951 pp 99—102

[Excerpt from chapter 6 by Ya. F. Pleshkov in the book “Gidrokhimicheskiye
materialy ,” Vol 19, 1951, pp 99—102]

[Text] VI. Elementary Hydrobiological Prognosis

Hydrobiological prognosis basically reduces to weighing two factors accom—
panyi~ng outflow control :

I
1) blooming and overgrow ’ .h of n reservoir, depending on the growth possibi—
lities of plant plankton or phytoplankton (trophicity of a reservoir)

2) water quality viewed from the standpoint of possible growth of animal
plankton (zooplankton) of various species typical of water of given quality
(saprobicity of a reservoir).

Blooming of water or mass growth of plankton algae raises technical di ffi-
culties in water utilization (plugging of the pipes of electric power station
condensers, clogging the filters of station water pipelines and so on). Also ,
blooming degrades water quality ; the water turns mudd~r , takes or~ coloration
and unpleasant odors and taste and becomes enriched with decay products of
thying algae.

As noted by K. A. Mudretsova—Viss [3.], the hloomin~- of water depends on num-
erous physicochemical conditions , above all , on ho~ well algae——blooming co’~i—
ponents——are supplied with biogenic elements.

Among the biogenic elements are those normally found in bodies of ‘~iat~ r in
small amounts , namely : salts of nitrogen , phosphorus and iron.

When nutrients are enough , blooming is determined by conditions of il1umiri~—
tion and temperature . Vital for the temperature c-~~ itions ~~ t’ water (heatin ~-
capacity ) is the size of t~ e shallow—water (littoral ) zones of a reservoir.

From an overal~. we i Th in~ ~~~
‘ ‘ill hloonin~ factors , re.~~rvoir~ ‘~r~ di~ iie-~ into

these types : 
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1. Oligotrophic: plankton is poor, blooming is infrequent and littoral vegeta-
tion is undeveloped.

2. Mesotrophic: pJ.a,nkton is rich , blooming is frequent and littoral vegetation
is signif icant.

3. Polytrophic : plankton is very rich , blooming is very profuse and frequent
and littoral vegetation is highly developed.

The amounts of salts and growth of the littoral zone of these reservoir types
are shown in Table 8.

Table 8. Salt Composition of Reservoirs of Different Types (in mg/liter)

(2)_
— 

Tin sogosios

(1) U _asiea. o~zIz oTp O -  Ite*oTpo - uo~~ TpO-

___________________  
3)

1151 
(
~~~

)
iMa 

L5) ’’
Aiwiax (coneaoi)( 6.) 0,0.— 0,3 0,3— 2,0 2,0— 15,0
HITpITII 0,0— 0,3 0,5— 5,0 5,0— 15,0

£8) . ‘ 0.0— 1.0 1.0— 5.0 5,0— 15,0(Do4ani ~9).  . .  0,1— 1,0 1,0— 3,0 3.0— 15,0.c~
) 0,2— 0 .5 0,5.—. 2.0 ‘1.0— 3,0

Kap6oisni . . . . ~J..1) . . . 0,0—20 .0 20,0— 80.0 80,0—200
Oi~ic~~ aabU1R .(.l2~ . . ~. .  0,0—25,0 25,0—100 100 —300
Xaopii~ii (.13). .  0,0—10.0 10,0— 50,0 50,0—250
Cyin4arw . . ~~~~ 0,0—10.0 10,0— 50,0 50,0—100
OxIcb itp.~~u. . . .(i~ ). .  0,0— 5,0 5,0— 25,0 25,0— 50,0

.lrropsaiw aoza ~~~~~ ... He paaii~a Paa.iit ( 19)
( iT) - . (18)

Key:
1. Indicators 11. Carbonates
2. Reservoir type 12. Calcium oxide
3. oligo trophic 13. Chlorides
~~ . inesotrophic 1t4 . Sulfates
5. polytrophic 15. Silicon oxide
6. Ammonia (salt) 16. Littoral zone
7. Nitrites 17. Not developed
8. Nitrates 18. Developed
9. Phosphates 19. Greatly developed

10. Iron
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The chemical composition of water is dependent on the ‘nydrobiological data of
a body of water: on the one hand , the composition of water and the presence in
water of a certain reserve of nutrients influence algal growth; on the other
han d, growing algae have some effect on the composition of water.

Thus, in parallel with algal propagation is a rise in the concentration of
nitrogenous compounds in water; the concentration of mineral compounds essen-
tial to algae drops off somewhat.

Howe ver , this is perceptible only in small shallow , polytrophic reservoirs.
But the biogenic factor does not figure prominently for large reservoirs of
the mesotrophic and, in particular, the oligotrophic types , while the biochem-
istry does not play a strong role in the general hydrochemistry of the body
of water.

Obviously, as a result of these factors, large reservoirs with large bodies
of water and relatively deep reservoirs are not subjected to , or to a smaller
extent are subjected to blooming and overgrowth compared with small reservoirs
with small volumes and. depths.

These circumstances are backed by the Vodgeo observations (engineer N. M.
Bochkov) made for the reservoirs of the Donbass.

In addition to the blooming of water , we must look at the growth conditions
of higher aquatic vegetation causing reservoirs to be overgrown .

Reservoir overgrowth is a negative factor , since it entails :

1) a drop in the reservoir capacity and an increase in the benthic deposits
owing to the dying off of plants

2) retention of sediments and their deposition on the bottom

3) an increase in ano~ he1ogenici ty owing to favorable conditions for the
growth of mosquito larvae

~) plugging of water intake structures by masses of unrooted plants

5) riugging of cleaning structures

6) disturbance of the o~~gen balance owing to the phenomenon of decomposition
of ijin~ vegetat ion . This phenomenon contaminate. the body of water , accumu-
lates bic~enic elements spurring bloomijg and forms hydrogen sulfi de ; the
~utcome is that water turns unsuitable for drinking and industrial uses .

3hallcw—wat~r areas are also a prime factc r :‘Tr overRrowth . The character-
istics o:’ a r~servoir as to the size of tne littoral ~mcst warme-~) zone , inpart icular , w i tn i n t~ e nost f recoent  work in~ hor izons , ‘ire an on~~~rton f ty  to
:~i1e -‘1 ~rO!~rC~ i3 of the reservoir bec cnin~ ~ve r rown .
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From the above we see that the extent of littoral sections of a body of water
is enormously significant, as follows :

1) as the basis for determining the areas of possible overgrowth

2) as a general hydrobiologicaJ. characterization

3) as a general hydrochemical characterization -

as a general thermal characterization.

Besides the size of the littoral zone , significant to reservoir overgrowth
is the clarity of the water and meteorological conditions (for example, the
warming capacity of the water hastens overgrowth in the southern latitudes) .

Lake overgrowth happens mostly in upwind locations (relative to the prevail-
ing winds). Downwind shores are ordinarily free of brush, in spite of all
other conditions conducive to overgrowth . Strong and often directionally
variable winds mechanically block a quickening of plant growth .

The kind of soil also bears on overgrowth : loose soils do not let plants grow
deep roots.

Level fluctuations typical of controlled reservoirs are destructive to nume-
rous aquatic plants , but these fluctuations do not figure so large for some
representatives of stiff vegetation , especially for rushes.

Clear waters promote overgrowth. From the remarks of G. I. Dolgov [1], some
reservoirs in the Urals remain free of overgrowth solely because their water
is only slightly transparent owing to the discharge of spent waters from the
washing of dredges in platinum and gold recovery .

Reservoirs are characterized- also by kinds of bacterial population (saprobi—
city of waters).

The saprobicity of a body of water, or its population of varied miniscule
representatives of the animal kingdom, is an indirect indicator of water
quality , since intrinsic to each qualitative state of a body of water are
the corresponding groups of these representatives .

So we distinguish these main types of bodies of water:

1) oligosaprobic (pure)

2) mesosaprobic (regular, contaminated)

3) polysaprobic (highly contaminated water and wastewater). 
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Customarily , intermediate types (mesopoly saprobic and others) are also dis—
tinguished.

The classification of hydrobiological groups by saprobicity is done in course
on hydrobiolo~ r.
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