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AND THE ADJOINING OLD RIVER-BEDS 

ABSTRACT: In the meandering river of the barbel region, in the cross-section of 
river-bed, 3 zones can be distinguished: 1. concave bank - current, 2. convex bank, 3. the 
middle of the bed between those two with sandy beaches and islands, and the longitudinal sec
tion is the transition current zone. Part of the river-bed with repeated in a sequence four zones 
is differentiated not only from the hydrographical point of view, but also from the biological. 
The most abundant in ichthyofauna is the current zone (concave bank), then the zone at con
vex bank, whereas the other zones are exceptionally poor in ichthyofauna although it cannot 
be said that they are not productive. The dying out of species considered as indicatory for the 
barbel region is observed as a result of increasing pollution. The zones colonized by them 
remain unproductive or can be occupied by small roach. 

1. INTRODUCTION 

Many authors in various regions of the world have been studying the numbers of fish 
per surface unit in rivers, and especially in the small ones. These studies included also 
big, slowly running rivers, old river-beds, canals and even former peat pits. This problem 
in relation to lakes is well known. 

Still, very few scientists (H u e t and T i m m e r m a n s 1963, H o I c i k 1966) have 
tried to determine the biomass per surface unit, and especially in big rivers with a consi
derably steep descent (barbel region). This is not due to the lack of interest in rivers of 
barbel region , but to the limited till not long ago possibilities of obtaining representative 
material in this type of river. It is impossible to use nets in these conditions, whereas 
angling, apart from the amount of time required, provide selective data as the anglers set 
to catch particular fish · species. These studies require an electric fish gear and in case of 
deep rivers a boat with trained staff is indispensable. 

The data on numbers and biomass of fish in Polish rivers, with the exception of small 
streams, have a general character in most cases or are for all rivers together (S t a n g e n-
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be r g 196S), or for large an!as of the <·ountry (Kaj 19:>5 act. to Back i e I 
1965 - Northern Poland, Solewski 1962 ace. to B a c k i (~ I 1965- Southern Poland). 
As a eomparativc material in Poland only the results of R a c k i e I ( 1964) from thf~ 

Drw~ea river and some data of Solewski ( 1962, ace. to B a c k i e I 196:)) can he used. 
An additional and n~w clement of this work, apart frorn estirnations of numbers and 

hiomass of fish per 1 ·ha of rivP-r, is an attempt to asses these parameters in various zones 
of the cross-section of river-bed form~d by the meandering river. Furthermore, there is an 
attempt to determine on a site th~ av(~ragc mass of an individual, biornass of species and 
its numbers. 

2. METHODS 

The fish were taught from a boat using the electric: fish gear with fully wave rectified 
current (K fG d z i o r and P e n c; z a k 1972). Th~ eatehes were made on the entire 
river, in places with high c:onC'f!ntration of fish (~ite I- VII) and the method of successive 
removals was applied. In the river, on sites II and IV (Fig. 1, Tab. I), lead-in-net and 
guiding-barier nets werf! also applied, which prevented the escape of fish from the noise, 
and this in turn. allowecJ to estimate the effeetiveness of electro-fishing on these and other 
s ites as about 95% of number and biomass (Pen(; z a k and Z a I e w s ki 1973). 

In estimations of numbers and biomass the fry (up to 4 cm) are not taken into 
consideration. This is due to the negative selcetivity of current as regards fry, difficulties 
in quick up to date identifieation of some cyprinid fishes, and the faet that the studies are 
permitted under the condition that live fish shall be released into the river. 

The data for the djstinguished, transitory zone of eurrent and the zone between 

eoncave and eonvex hank are not given due to the very small number of fish there and the 
variable biomass values whieh are equal or almost equal zero, thus corresponding to the 
errors of the average for repeated eatehcs in sites (zones) abundant in fish. 

::l. DESCRIPTION OF THE AREA 

A part of the Pili ea . river with the adjoining and typologically differentiated old river
-beds, upwards and downwards from the mouth of Czarna ( 158.0 km of the course of 
Piliea), has hcen c;hosen. Complex electric fishing, frequently repeated took place in July 

16-28, 1971. 
This part of the Piliea river is quite differentiated as regards the purity of waters, and 

this is due to the clean waters of the Czarna river. In July 1971, just before the mouth of 
this tributary BOD5 was expressed by values 3.2 (July 12) and 5.4 (July 27), and below 
the Czarna this parameter df.crcased to 2. 6. The oxygen consumption above the Czarna, 
at both given dates, was 7.0 and 6.3, and below the tributary it decreased to 5.4 (Report 
No. 11 on the purity of Pilica waters in 1971, Laboratory of Water and Sewage Investiga
tions at the Presidium of the People's Province Council in .f ... odz). 

The topography of the examined area is illustrated hy the diagram (Fig. 1). In the 
studied part of the Pilica 5 different parts of the river bed have been chosen from the 
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Fig. 1. Diagram of the examined part of the Pilica river with adjoining old river beds 

Surface of river of a greater depth than I m are encircled by contour lines. Dotted line is for surfaces where several catches have been n1ade. 
1-VII- sites 



Tab. I. Characteristic of places of catches 
-small (poor), ++ - mediurn~ 4-++ -large (strongly), in Breadth of fishing belt in river- 20 m, b - botton1 deposits, s -sand, g -gravel, st -stones + - ---

nun1erator-average, in denorninator - variability range 

Sites 
' 

• nver old river-bed 

Characteristics 
transition periodically rarelv 

• 
of sites adjoinin:; 

concave bank current concave bank joining the flooded 
the river • zone nver by river 

I 11 (shoal) Ill IV V VI VII 

Fished 0.03 . 0.04 0.02 0.22 0.18 0.21 0.18 
surfaces (ha) ,... ,. 

= . Breadth 50 55 50 50 45 6 8 6 -
(m) 50-70 40-60 35-60 26-52 2-10 6-10 2-8 

Depth 0.7 1 0.5- 1.2 1.2 1.5 1 1.2 1 
(n1) 0.3-1.2 ,to 1.5 

• 
1.0-1.8 1.0-2.3 0.2-1.3 0.2-2.0 0.3-1.5 

< 
to: -. Bottom -- · s>b,g s>g s >>g s = g =st g = st > s b > st, s b >st, g b 

structure 
~ 

Submerged ~ .--. + + ++ ++ +++ aquatic - - -
plants -· 

Rushes - - -
. 

- - ++ + + 

Height of 0.5 0.2 0.5 
banks (m) 0.5 to 1.0 1-1.5 to 2 to 1.0 to 0.5 0.2-1.0 

Undercutting 
- - ++ ++ - - -

of hanks 

Forestation of 
+ +++ + - ++ ++ ++ 

hanks 

Water flow + + ++ +++ +++ - - -
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cross-section and th e .3 rrlORl frequrntly repeated types of old river-beds typic~ for the 

valley of considerably meandering river. 

In the meandering riv~r of barbel region with an a11uvial rnoving bottorn a repeated in 

sequences part of river-bed can hf· Jis_tinguished in the cross-section artd lon{o{itudinal 

seetion. This part is composed of: l) transitory currf'nt Jin~ (with chan~ing ht·d , votd of 

vegetation), 2) strongly developed currfnl (concave hank, rnaxirnal depths, sJiding down 
banks, usually stony and gravel bot torn , tufts of plants along th(~ banks) , :i) :~.on~ with 

slowly flowing water (convex bank , ~andhankb , ~tagnant waters , rushe;.; may Le fotn ,d 

next to plants with subrnerged leaves~ sandy bottom , rarely covered with gravel or sil t) 
and 4) the middle bed het wef~n the c:o nt.avf~ and convex bank (shallows, frequt!n t sand 

islands emergent at low water lev~l s, sandy hottorn). 
The old river-beds in the middle r-onrsf~ of Pilica, with consideration to their contaet 

with the river, belong to three ba"ic: type s~~4) old river-heds joining the river even at low 
water levels (recently formed), 2) old rivf ~ r-hed s joining thf' river at rnedium and high 

water levell:i and .3) old river-bf~ds flooded by the river , but not every year, usually situated 
at he side of the valley (the oldest); a charactPristic of places of catches is given in Table I. 

I 
4. ESTIMATIONS OF NUMBERS AND HIOMASS OF FISH 

4.1. R i v e r 

An analysis of the repeated along the river course sequence (the transition current 

zone, <:oneave hank rr1iddle of river between concave bank and convex bank, and convex 

hank) shows that the abundancing fish part of the river bed (water along convex or 

eoneave bank) is .30% the most (20-30% ). On parts where the current changes banks the 

fish were hardly caught. During very few eleetroeatches single gudgeons, daces, small 

hotuses were recorded at the anode, which calculated per heetare never exceeded 50 

individuals. The middle part of river-bed between concave and convex bank, at low water 

level, is emergent in · SO%, and the remaining part is covered with water below l m. This is 

also a barren zone of the river. The fry of <;yprinid fishes (psammophilous dominate over 

lithophilous) is found there, and among adult fish - the gudgeon, bleak and single asps. 
Similarly as in the transitory <;urrcnt zone fish numbers are not higher than 50 individuals 

per hectare. In other two zones (along eoneave and eonvcx bank) there are not any 

essential differences in fish numbers per surfaee unit. The most frequently eaught n~mber 

is about 600 ind./ha, at observed variability range 250-700 specimens/ha (Tab. II). In the 

examined, not mueh polluted part of the Pilica (barbel region), conside.ring the propor

tions of all repeated zones of river-bed and the total, the average is about 300-

-400 fish/ha. 
The data in table 11, as it is known from the description of sites (Tab. I), are calculated 

per 1 ha from smaller areas. In both cases (site Ill and IV) the roach was the most 

abundant in the current (eoncave bank). The data on barbel region in Poland (Pen 

c z a k 1972a) show that the pollution of water on the examined part of the Pilica is 
already destroying the fish stock. :t\t the eonvex bank (site I and II) the distribution of 

species is more differentiated in abundance. 
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Tab. 11. ~urubers of fish per 1 ha in different zones of river-bed and of old river-beds 

Calculated after 2- 5 electrir fishings 

Sites 

nver old river-bed Species and their syrnbols 
• 

• 

I . /1 Ill IV V VI VII 

. 34 . 366 450 266 Esox lucius L. - 1 -t5 55 --')') 

...... 

R utilus rutilu,~ ( L.) - 2 131 33 1-t-t 303 1299 --~~ 
-·) 9-t 167 1') _.) ... 67 Perca jlut'iotilis (L.) - 3 i- 28 53 

Leuciscus leuciscus (L.) - 4 162 17 53 17 33 
• 

·) •) 
Leuciscus cepiUJlus (L.) - 5 32 50 38 --
Gobio gobio (L.) - 6 167 62 3~~ 

Barb us b(Jrbus (L.) - 7 28 24 -·) ·-
18 28 24 105 67 Lota Iota (L.) - 8 

100 Tinea tinea (L.)- 9 

Leuciscus id us (L.) - 10 1-t 19 100 25 

625 67 lctlllurus nebulosu.~ (Le Sueur) - 11 
666 500 53 ~~ ftlisgurnus fossil is (L.) - 12 

33 Rllodeus sericeus <Jrnarus (Bloch)- 13 
.) - 133 AbranJis branuJ (L.) - 1-J. 

330 Corassius carossius (L.) - 15 
67 Scardinius erythrophtiUJln&us (L.}- 16 

... 

.) 6 Conus gobio L. - 17 
. 

Cllondroston&a nasus (L.) - 18 1-t 6 
' 

6 110 6 Alburnus alburnus (L.)- 19 
38 Alburnoides bipunctatus (Blofh) - 20 
-Lan1perta pkJneri (Blorh)- 21 ~) 

6 Anguilla anguilla (L.)- 22 
. 

• 

2-tS 609 692 2864 1900 1330 Total 660 
" 

The weight ratios in the fish stock of exarnined part of the Pilica. de~pite the increas

ing '''ater pollution and strong reduction of cyprinid lithophilous species - hotus~ ex

tremely sensitive to ·se\\·age. still allow to call it the barbel region both front the hydro

graphical and biological point of vit,,,. (Tab. Ill). 
In deeper parts of the river. with stony or even p:ravel bot tom. barbel and chub doruinate 

in 'veight. The accornpanying specie~ (subdoruinant~) are : pike. perch. roach. burbot. and 

on sorne sites - daee. 



' 
Tab. Ill. Bioma&~ of fiMh in grammes per 1 ha in different zones of river and old river-beds 

---.... -• • 

r.:; 
t,:J 
• -

. 
Species and their symboh~ 

. 

f;sox lucius L. - 1 

Rutilus rutilus (L.)- 2 

Perca fluviatilis (L.)- J 

teuciscus leuciscu& ( L.) - 4 

Leuciscus cephalus (L.) - 5 
. Cohio gobio ( 1...) - 6 

Barb us barb us (L.)- 7 

tota Iota ( L.) - 8 
Tinea tinea ( L.) - 9 

Leuciscu& id us ( L.)- 10 

lctalurus nebulosus (Le Sueur)- 1 1 

Misgurnusfossilis (L.)- 12 

Rhodeu,, sericeus amarus ( Bloch)- 18 

A bra mu IJra ma ( L. ) - 1 4 

Carassius carassius (L.) - 15 

Scardinius erythrophthnlmus (L.) ...., 16 

Cottus gobio L. - 1 7 

Chortdro.~toma nasus ( L.) - 18 

:Aiburnus alburnus ( L.) - 1 9 

Alburnoides bipunctatus (Hloch)- 20 

Lampetra planeri (Bloch)- 21 

A nguil/a anguilla (L.)- 22 

Total 

Calculated 

I 

•' 

3~i53 

2115 
1238 
4590 
1598 
1080 

360 

405 

. 

2:l 

608 

• 

15370 

after 2-5 electric fic;hings 

• nver 

11 Ill 

9185 5376 
330 2624 . 

1430 1:192 
297 1872 

20285 25248 
7:10 

168:30 24624 
1540 864 

10819 

19 

88 725 
168 
96 

49985 74557 

Sites 

IV 

2145 
4791 
4345 

248 
275 

1 

27;, 
109670 

5335 

55 
2750 

55 

770 

130714 

. 

V 
, 

] 2155 
2~i1 44 
2264 
1832 

:{:~:j 

7992 

2:~976 

67 
599 

old river-bed 

VI 

31375 
1650 
262r, 
-

:16625 
450 

21250 
12500 

VII 

26640 

9990 

:l330 
27972 

19980 
2664 

90576 

' 

Cl· -· -::1. 
e" --,_ 

-· 0 ... -
0 -. ... 
,,, -· ---· --..., -· .-: 
~ .., 

72362 106475 
,. . -
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I 
I 

4. 2. 0 I d r i v e r - b e d s 
• 

The most abundant populations, at values of constancy of occurrence I 00%, are 
formed by pike, perch and thunder-fish. Other species are more sensitive to the different 
physico-chemical conditions in old river-~eds. 

In a stron,gly eutrophic old river-be<Y(site VII), apart from the mentioned eurytopic 
species, the crucian carp, and also common bullhead and rudd dominate. In recently 
formed old river-beds and joining the river, apart from limnophilous species, sometimes 
not very numerous rheophile populations can be found. The old river-beds joining, or 
periodically joining the river have such economically valuable fish as ide and bream. 

An analysis of the hiomass of fish caught in old river-beds confirms the above obser
·vations. Pike and thunder-fish are weight dominants and perch is a subdominant. In old 
river-beds, occasionally or rarely flooded by river, a considerable part of biomass falls per 
crucian carp (22% ), in those periodically joining the river about 20% per tench, in those 
constantly joining the river about 32% per roach and about I 0% per id e. 

The quoted data show distinctly that the three types of examined old river beds in the 
PiJica valley of barbel region differ not only in their hydrographical structure hut also in 
fish species found there in appropriate number and weight proportions. 

5. DISCUSSION 
• 

The repeatedly used term ,barbel region" is in the biological sense an empty name. It 
is used for its convenience as a commonly understood description for the hydrographical 
eharacteristic of a river. In some zones of the examined part of Pilica the barbel is a 
weight dominant and chub occurs, hut the hotu is not found, although it was also 
originally a dominant species. 

5.1. Nu m be r s, b i o mass 
0 

A review of available literature shows. that among streams the most abundant in fish 
are brooks and small trout rivers (M ii 11 e r 1953, La r se n 1955, B a c k i e I 1964, 
s 0 l e w s k i 1965, L i h 0 s V a r s k y 1966 and others). These authors have found in 
the examined streams several hundreds to several thousands of fish per 1 ha. Quite 
abundant in fish are old river-beds of big rivers (B a l o n 1963, 1967), peat pits (La r - ~ 

se n 1961), not to say anything about lakes (E s c h. me y er 1939, B a 11 1948). 
As a direct comparative material we have used the data on fish numbers per 1 ha in the 

river Semois (H u e t and T i rn m e r m an s 1963) and of the lower Hornad (Ho 1 -
c i k 1966). The investigated sections of both rivers belong to the upper barbel region at 
average sloping from 0.62 to 0.73 °/oo. They are characterised and differ from the Pilica 
by greater percentage of stony bottom and smaller average breadth of the river-bed, over 
10 m. Anyhow, the data on fish numbers in compared rivers do. not differ much. In the 
Hornad there have been on the average 872 specimens per ha, in the Semois 337 
(204-552) in d./ha, in the Pilica 300-400 in d./ha. Ilowcver, the smallest number of fish 
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in the Pilica may b~ only apparent as it is the average of all zones of the river-bed, and the 
cited authors lr.f~ated the river in the eross-seetion as a whole, and also the upper barbel 
region is more abundant in fish, espc<:iaJiy in small fr·y. 

The biomass of fish in strearns and brooks is not so n1uch higher than in other streams, 
as in case of numbers (So I e w s k i 1965 - on the average 170 kg/ha; Lib o s v a r
sky 1966 - 43- 207.9 kg/ha). In the mentioned old river-beds the biomass values are 
within the range 50- 200 kg/ha, max. ahout .800 kg/ha (B a Ion 196:3, 1967). 

S t a n g e n h e r g (I96S), having in mind bigger, profitable riven;, gives th~ average 
hiomass of fish in Poland as SO kg/ha. Kaj (~ 955, ace. to B a e k i e I 1965) estimates th~ 
fish hiomass in several rivers of N·orthern Poland as 24- 123 kg/ha. Solewski (1962, aee. 
to B a e k i e I 1965) gives data for the upper Vistula, upper San and Sola an.d· Rogoznik 
(7.7-37!> kg/ha); the highest· value ;j75 kg/ha is for the upper barbel region of the Silesian 
Vistula. The biomass in the Drw~ea river, which is hydrographically close to the barbel 
region, is estimated hy B a e k i e I. (1965) as about 200 kg/ha . 

..._.. ..._ . 

Against thcHe data from Poland the results of present pap~r for the partly polluted 
stream from the lower barbel region arc not very impressive, although they are above the 
average of S tang e ·n be r g (1965). The average for the choHen, repeated fragment of 
the river including all zones is 90- 100 kg/ha, at estimated valu·t! of biomass in both 
harren zoncs-(transition current zone, ~one bctw·een eon<;ave and convex hank) per 
10 kg/ha in eaeh. In eomparison with data from the Semois (I~ u et and T i m m er
m a n s 1963, M = 102 kg/ha-,-from 51.5 to 146.2 kg/ha) and llornad (II o 1 ~ i k 1966, 
M= SO kg/ha) our rc~s aeem more reliable as far as the fishing methods are eoncerned. 
U ndolibtedly, in case of the stream we have investigated, the result would have been much 
higher if no for the _ _riv..er poJiution. It would have also inereascd slightly (about 57r,) if to 
take' into co,nsideration the biomass of fry . 

Th~ examined here ol river-beds have small~r number,s and wt~ight of fish than in the 
old river-b(~ds of the Da ube (B a ) o n 1963, 1967, M = 225 kg/ha, 12.8-805.4 kg/ha). 
llowever ~ in this case the results are greatly affected hy poaching. And as far as the river in 
barbel region is due to its strong eurrcnl a diffieult one for primitive net catches, still the 

I 

old-· river-beds arc no obstacle, even for the most primitive equipment. Judging by the 
ftrequently ohserved··-·water t~rbidity or -pulled out plants and ,direct" meetings the 
poae~ers are not such ~~r~~ phenomenon. The calculated hiomass value f~r the e·xamine~ 
old nver-beds stays within t~e range 72.2- 106.5 kg/ha and could be h1gher as there IS 

plenty of plants and bottom fauna. 
Our data as regard{ the average body weight of an individual on a river site ar~ quite 

interesting when compared to the similarly obtained results by H u e t and T i m -
me r m a n s (1963). The average body weight of barbel in the Semois is four times 
lower than in the Pili ea [ Semois (S) - 300 g, Pilica (P) - 1200 g], the values fur chub are 
equal (200 g), dace is almost twice light.er (S- ,60 g, P - 25 g), pike is eight time.s lighter 
(S - 995 g~ p-- 115 g), perch 

. -is 
~ 

ten times lighter (S - 600 g, P - 60 g), and roach is 
thirteen times lighter (S - 190 g, P - 15 g). These data explain more about the condi-
tion of fish in parts of river in barbel region. For example, the perch, which is con
sidered in our waters as a stagnophilous fish, is heavier in a river with a quicker water 
flow than in the Pilica. AJso interesting are the results of comparison of the average body 

-
weights of pike and perch in both rivers. 

https://light.er
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5.2. C e n o I o g y 

The information obtained about the eo-occurrence of species in environment con
tradict to some extent our statement that the ,barbel region" is an empty ~ame in the 
biological meaning of the word. Barbel, chuh, hotu, which according to H u e t (1959) 
are indicatory species for the barbel region, covered in the Semois 65-83% of biomass of 
all fish (11 u et and T i rn mer mans 1963), in t~e lower Hornad 90% (Ho I c i k 
1966), and in the Pilica only for the zones of concave and convex hank (50% of surface 
of the part of river· bed) 80% of biomass. . 

The analysis of fish nunthers on 1 ha of the river also confirms the existence of ,barbel 
region'' only in the hydrographical sense. The three mentioned here indicatory species are 
in the Semois 85% o~ total fish number, in the I-lornad 76% and in the Pilica only 13%. 

In the light of all these data on the structure of fish groups in the rivers of barbel 
region an increasing process of dying out of indicatory species can be observed, and in 
case of greater pollution of accompanying species also (P e n c z a k 1969, l972a, 
1972h ). Furthermore, in trout rivers it has been observed that when due to sewage or 
other effects of eivilization the stream trout leaves the area its place is not taken by any 
other species (unproductive areas), occassionally a slight perrentage of taxons practically 
of no significance in fish farming. A similar phenomenon is observed also in rivers of 
barbel region (P e n c z a k 1972a ). The place of barbel, chub or hotu is taken by a very 
small percentage of small roaeh, but on the whole some river zones or their parts remain 
totally unproductive. Roach is found in all discussed here river zones, hut its average 
body weight is sur h that they have no consumption value. 

The grounds for the existence of qualitatively and quantitatively abundant fish popula
tion on site II, and mainly of chuh, are the dense double row of willows with branches 
submerged in water, on which bottom fauna lives abundantly - a similar phenomenon is 
observed on· the Nida (P e n c z a k 1972b ). 

The material allowed also to say more about the indicatory species. For example, the 
daee, which is considered as a species typical only for flowing waters (P e n e z a k 1969) 
can live also in new, joining the river, old river-ht:ds. The psammophilous species are the 
only ecological group of fish still found only in the rivers of Central Poland. 

The authors wish to acknowledge Henryk Jakubowski, M. Se., Leonard Krupowczyk, Eng ... and 

~1r. Stefan Nowak for their help in collecting the material. 

The research, supplied with founds of the Ecological Committee, Polish Academy of Sciences., was 

carried out with the technical aid and transport means given to the University by the District Board of 

Polish Angling Union, wdz. 
• 

6. SUMMARY 

The material fot resear~h h.as been obtained using an electric fishing gear with a fully wave rectified 
current and also load·in-net and guiding-barier nets, with which the chosen zones of the river were 
fenced off. . 
, The section of the meandering Pilica river (barbel region) up and downstreaJp frorn the mouth of " 
Czarna river near SuJejow ( 158.0 km of the Pilica rivt.\r) was investigated in 1 uly 16-28, 1971 making 
use of analyses detertnining the water pollution for the same period. 
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In estimations of numbers and biomass of fish the river bed was not treated as a whole. In the 
cross-section the following zones were distinguished: 1) concave bank -current line, 2) convex 
bank- zone with a less visible water flow, 3) middle zone of the river bed between the two n1entioned 
zones with shallows, sandbanks and sand islands which in the longitudinal sect'on is followed by 
4) zone of current transition- shallow. These four zones were treated as a basic fragment repeated on 
the whole river course. The old river beds found in the examined part of river valley were also 
investigated and divided according to their connection with the river into: 1) old river beds joining the 
river (recently formed), 2) old river beds joining the river at mean water levels and 3) old river beds 
flooded by the river during floods, usually found at the valley edge (the oldest). The places of catches 
are described in Table I. 

Taking into consideration the proportion and total of all4 distinguished zones the average number 
of fish amounted to 30{1-400 /ha. About 90o/o of all fish live only i.n two zones - concave and convex 
bank- where their mean nurnber was estimated as 600/ha (Tab. 11). 

The weight ratios in the mentioned river zones are presented in Table Ill. Taking into consideration 
the entire fragment of the river bed the average biomass was estimated as 90-100 kg/ha. 

In the old river beds the thunder-fish and pike are the outstanding populations as concerns numbers 
and weight. In old river beds of an eutrophic character (cut from the river), besides the two mentioned 
species, crucian carp; common buHhead, rudd and perch are the dominants or subdominants. In old 
river beds periodically joining the river considerable numbers of tench, bream and ide are found. In old 
river beds constantly joining the river the fish stock is qualitatively the most abundant and among 
them the rheophile species. The numbers and biomass of fish per ha in 3 types of old river beds are 
given in Table Ill • 

The fact that in trout rivers due to activities of man the disappearing indicatory species (barbel 
region: barbel, chub and hotu) leave unproductive (empty) areas in the river, which frequently can not · 
be populated by other species, has been confirmed. The roach appearing in these empty places in the 
barbel region is of very little economical significance. · 

7. POLISH SUMMARY (STRESZCZENIE) 

Material'y do pracy zhierano przy uzyciu agregat~ na pr'l.d dwupoh5wkowy wyprostowany, posl'ugu
j'\.c si~ ponadto sieciami !ownymi (zaki i skrzydlaki), ktorymi grodzono wyhrane strefy rzeki. 

Temat realizow~no na odcinku meandrujctcej Pilicy (region brzany ), w gor~ i w dOt od ujscia Czar
nej przed Sulejowem (158 km biegu Pilicy ), w czasie od 16 do 28lipca 1971 r., korzystajqc z wykona
nych w tym samym terminie analiz okreSlaj'\.cych stopien zanieczyszczenia wody. 

Dokonuj'lc oceny liczebno8ci ryb i biomasy, koryta rzeki nie traktowano jako calo~ci. W profilu 
poprzecznym wyrozniono strefy: 1) brzeg wkl~sly -linia nurtu, 2) strefa ze slabiej zaznaczonym. 
przeplywem wody - brzeg wypukly, 3) strefa koryta mi~dzy wymienionymi wyzej strefami, z mieliz
nami, przykosami i wyspami .piaszczystymi, po ktorych w profilu wzdruznyn1 nast((.Puje strefa ( 4) 
przejscia nurtu - przemial. Wyliczone cztery strefy traktowano jako fragment podstawowy, powtarza
jctcy si~ w calosci wzdruz biegu rzeki. Zhadano takze starorzecza znajduj'!_ce si~ w hadanym odcinku 
doliny rzeki dziel<tc je pod wzgl~dem pol~czenia z r~ekct na: 1) starorzecza kontaktuj~ce sift_ z rzekf! bez 
przerwy (niedawno powstal'e ), 2) starorzecza ·h!CZctCe si~ Z rzek'! przy srednich stanach wody i 3) staro
rzecza zalewane przez wody z rzeki podczas silnych powodzi, pol'oione najCZfC~Ciej na skraju doliny 
(najstarsze ); charakterystyka miejsc polowu zawarta jest w tabeli I. 

W badanym fragmencie rzeki, uwzglccdniaj'i_c proporcjonalnie i lctcznie wszystkie wyodr~bnione 
4 strefy, stwierdzono 8rednio okolo 300-400 ry b na ha. Okolo 90o/o wszystkich ryb hytuje tylko 
w dwoch strefach - brzeg wypukly i brzeg wkl~sty, gdzie liczbct, ich okresJono 8rednio na 
600 osobn.fha (tab. II). 

Stosunki wagowe w wymienionych strefach rzeki przedstawione set w tabeli Ill. CceniajCJ,C jak 
uprzednio caly fragment koryta, zawart'l, w nim biomas~ oszacowano srednio na 90-100 kg/ha. 

W starorzeczach najbogatsze liczbowo i wagowo populacje formuj'l piskorz i szczupak. W starorze
czu o charakterze eutroficznym ( odcift_te od rzeki ), ohok wymienionych gatunkow 1 rol~ dominantow 
lub subdominantow spemiajct karas, sumik kar!owaty, wzdrf(ga i okon. W starorzeczu kontaktujctcym 
si~ okresowo z rzek'l. spotykano znaczne ilosci lina, leszcza i jazia. W starorzeczu na state pohtczonym 
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z rzekct st wierdzono najbogatszy jakosciowo rybostan, a wsrod nich gatunek reofilny. Liczb~ i n1as~ 
• 

ryb na haw 3 typach staroneczy odczytac mozna z tabeli Ill. 
Potwierdzono nbserwowane w rzekach pstr~gowych zjawisko ., ie w przypadku dzialalnosci czlo

wieka ust~puj'lce gatunki wska2nikowe (region brzany: brzana., klen i swinka) zostawiaj~ nieproduk
tywne (puste) obszary w rzece, kt6rych cz~sto nie S'!, w stanie zasiedlic innc gatunki. Wchodz'tca na te 
wolne miejsca ptoc' w regionie brzany nie ma wiftkszego uzytkowego znac2.enia w sensie konsumpcyj
nym. 
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