Preshwyater Bioloﬁical Association : 1
'FBA Translation (New Series) No. 76
Title: Waterfowl and their role in lake ecosystems.
|
. . i
Autlibr{s} Kaéimierzﬂ"A.’_ 'D_obrowp}.ski” ;
Reforence: ~Wiad. Ekol. 19, 355-371.
- Original languaga: Péiiéh -
Date of publication of ariginalt _1_973__
Transiatort G, Jaworski.
Date of publication of translation: 1974 -
Number of pages of tramslation: . ._ 19
FHA Translations are to be considered ag "provisional'. As a rule’ 8
they have not hoean praepared by expert translators. nor have they . - -
been edzted by the criginal authoras. - IR 3
"!‘hey are avaiiabla frmn The L;brarian, . : :
: Frestiwatesr Biolqglcal Assoclation.. !
The Ferry House», '
Far SBawrey, -
AMBLESIDE;
Westmorland, _ . : _ B
'E”‘?‘la’“ﬁ? at the currenﬁ rate for xerox copying. }
o
:



https://core.ac.uk/display/11020346?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

' FBA Translation {New Series) No. 76

DOBROWOLSKI K.A. (1973)
Waterfowl and their role in lake ecosystems

Wiad. Ekol, ;1_9_’ 355"’3?10

Translated by G.Javorski.

We know very little about the role of birds in different ecosystems,
despite numerous interesting worksof researchers and amateur ornithologists
scattered throughout the world. Le53 atteption is paid to freshwater
' ecosystems because of the -difficulties encauntered:in tlre experimental
methods as well as a lack of interest on behalf of hydrobiologists,
-for the activities of birds in these ecosystems. As a result research
has been limited mainly to faunistic. > 1ists;_the distribution of fish
parasites_through waterfow) or opinions on the destructiveheas of fish
feeding birds. Meanwhile there is a great need for ecological data
in order to understand fully the structure and function of a lake

ecosystem,

Palmgfené (1936) ﬁas first to'aasociate‘birds with limnology, -
‘he established three £ypes.of lakes according to the occurfehce,of-
" birds.  He named the first "Colymbus", which referred to. oligotrophic
lakes where the_ﬁird.pbpulation is small,:up to 0.5 pairs/ha and
characterised by divers. His second type-"Podigeps" consisted of.
eutrophic lakes with a bird population between 0.5-1 pairs/ha. The
third type "Nyroca!! was made uﬁ of ponds where the bird population was
more than 1 pair/ha. This plassification-cohsidering'local Finnish
conditions and climate is not universal. it.would_be difficultito
include our cligotrophic lakes under "Colymbus" type because in
praqticé this Species does not nest, However the idea to show a
connection between birds and types of lake is reasénable. In this
respect tests were carried out later by Ekman (19&3); Dunajewski (1943)
and Dobrowolski (1961} among others. Although it wouid be very difficult
to make a proper classification for large regions_(the main obstacle
being a variation in species dominating tﬁe'different localities)

their works however threw sufficient light on the existence of a



correlation between types of lakes and the'numbers and.composition.

of bird species fouﬁd. Moreover the experiments confirm ihe_under-
standing that the most numerous and heterogeneous populations are

on shallow, strongly overgrown, pond-type lakes or the outflow (inflow)

parts of a lake, It can be proved that the stronger the advancement

of a lake towards eutrophication the more diverse will be the representation

of bird group and the more substantial will be the influence of biocenosis

. on the ecosystem. Another type of experiment, which connected birds with the lake

ecoaystems,'inveatigated the occurrence of avifauna in the various regions of

a lake.  An analogue of the first type of experiments llnks wondland birds w;th

the types of wood, and in & second Ltype of experiments there is 51milar1ty
‘to the above data abeut the territorial distribution.  From the rich
" history of woodland investigatiohs we know more or 1esé'which birds
occupy déffﬁfﬁe'territvries but the'reaearch of waterfowl still doéé '
not give a clear answer. Several authors were occupled with the problems
of reglonal distribution of birds_on lakes, amongst others Dunajewski -
(1943), Horvath (1958), Lewandowski (1964), Dobrowolski (1969) and
Jablonski (1969). Results show tﬁat the bird distfibutioﬁ on a 1ake::
is random but specific regions of a lake are pccupied by definite
species. _Or'course,-this distribution is not permanent. It.differs.
with the time of year and may even.depend?an the weather conditions.
(Szijj 1965). ‘Simple statistical methnda-show égreement conforming
to the morphology and blology of the species, In effect these ére  -.
dependent on the total body of birds found on our lakes {on an. eutrophlc

* lake almost 60 specles) being subdivided into groups occupying definite

regions of the lake, These spec:es can be arranged into the followzng;typeé and

“morphoecological forms (Dobrowolski 196%), underlining the dominant-

forms.

Type 1 - swimming birds
‘Form 1 - filteang benthophages

Anas platyrhynchos, Anas strepera, Aythya ferina, Ay. nyroca,

‘Ay. fuligula,-Asas - querquedula, A. crecca, A. acuta,

A. clypeata, Bucephala clangula, Cygnus olor, Fulica atra, Gallinulauf
" chloropus. - . .

Form 2 Aquatic phytophages

'Ezgnus olor, Fulica atra, Anser sp.
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Gallinula chloropus, Anas platyfhynchos, A. querquedula; A. crecca,

_ A.'clypeata, A. acuta, Aythya ferina, Ay. fuligula, Ay. nyroca

Form 3 ~ aquatic ichthyophages

Podiceps cristatus, Phalacrocorax carbo, Mergus merganser

M. serrator, Podiceps griseigena, P. puficollis, Colymbus sp.,

Bucephala clangula, Aythya sp.

Type II Semi aquatic wading birds.
¥Form 1. DBeach éntomophages - i _

. Motacilla alba, M, flava, Charadrius sp., Tringa'sp;, Calidris sp;,
Actitis hypoleucos, Sturnus vulgaris, Corvué corone,'c. frugilegus

Form 2. Shore benthophages

Tringa sp., Charadrius sp., Calidris Sp.,Actitis'hypoleucos 
Corvus corone Anas sp. | )
Form 3. Shore ichthiophages

Ardea cineref, Botaurus stellaris .

Ixobrychus minﬁtus,.Aicedo atthis; Tringa nébularia; Corvus
corone, Ciconia nigra o '

Form 4. Shore entomophages _ _ _
Ixobrychus minutus, Botaurus stellaris, Alcedo atthis, Gallinula
chldropus, Ardea cinerea, Cinonia cinonia. o o .

Type III Birds feeding in flight

Form 1. Air entomophages

Riparia riparia, Hirunde rustica, Apus apus, Chlidonias nigra,

Larus ridibundus,Delichon.urbica, Larus minutus
Form 2. Air ichthyophages '

Larug ridibundus, Sterna hirundo; S. albifrons, Chlidonias nigra

Larus minutus, L. canus, L. fuscus, Pandion haliaetus, Haliaetus'
albicilla, Milvus.milvieég M. migrams, Corvus éorone  |

Form 3. Shore predators | . _ ' :

' Circus aeruginosas, C. pygargus, Milvus-milvus,'ﬂ. migrans
Accipiter gentilis, A. nisus, Falco subbuteo, Haljiaetus albicilla
Buteo sp. ' '

Type IV Birds on trees (shrubs?) and reeds.

Form 1. Reed entomophages
.Acrocephalus arundinaceus, A.-scirpacéus,'k. schoencbaenus,

A. palustris, Locustella sp., Luscinia svecica, -

-



Form 2

Form 3

Reed. phytophapes

Emberiza schoeniclus, Carpodacus erythrinus.

. Remiz pendulinus, Parus sp., Emberiza schoeniclus, Sturnus vulgaris

Entomophages and phytophages on shoreline vegetation

Parus Spey Acrocephalus palustris, Remizn pendulinua;

Luscinius sp., Chioris chloris, Emberiza citrinella,:'

Fringilla coclebs, Carpodacus erythrinus, Carduelis carduelis,

C. spinus, Hippolais icterina, Phylloscopus sp.

Species helonging to, one worphoecological form océuﬁy a definite zone

of the lake and live more or less on the same food.

Differences'exist .

resulting either from-a .focd speclallzatxon or the means of collectlng

= a8

B2ii}

(1965) from research of Lake Bodenski, showed an 1nterest1ng

comparison of feedxng methods influencing. the differentiation of a group

of lamellircatres

Table T

Fn.qumu.v of a given type of feeding in different species. of Anser u'brmes (perccnla;,c)

T:,-p odrywnma. sig-Type of foading.

Such a difference within a group assures maximum utilisation of

| R e | o
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environmental stores, often one species will make available brevionsly




inaccessible food for another Species.. (Hobbs 1957 obserfed the feeding

of coots, waterhens and grebes}, At the same time a study of such a |

- difference (although the region of occurrence is variable in'particular

seasons of the year and not 6nly dependent on food) ihforms about the

load to a given zone of a lake by a definite morphoecological'type, shows
the course of energy flow, suggesting also.that a characteristicllake.for & group

of birds does not refér to the limnological type but to littoral and ' .

shore areas. The movement of birds is an important feature ihfluencing

their place in the lake ecoéystem, as well as the fact that many birds

nest on the lakeside and feed on the laké, Such birds include herons,

cormoraﬁts, some ducks, storks, birds of prey and numerous perching
birds, There alsb exists those bhirds which collect food from #round the

‘lake - on the landj-ducks, geese, coots, (exceptional here), |

biack-headed gulls, terns, birds of prey and numerous perching_birds..

An arrangement of this type cauées~the removal of organic_maﬁtér'from the lake

shore by.birds and at the same time provides mineral nutrients in the'_ 
form of excrement. These are facﬁors_opening a chain in the circulation
of organic matter in a lake. | _ o '
As a resulf, in order to estimate the trophic role.of birds, we need
té understand the following factors: R
1) The species composition of a group as well as its strﬁéture and
therefore the morphoecological types. In this- case we ﬁow have
an initial distinction. However we need to know the number of - )
separate t&pes and morphoecological forms, of which we know relatively
little. | |
2) The anﬁual dynamics of particular'mdrphoedological forms.ﬁr_af leést .
. dominant species (there is inadequate information on this).'_

"3} 7Type of food of particﬁlar morphoecological forms eor dominant
species_and'its-seasonal variation.  Data from the literature is
suffidiéntly énlightening only for a few species; Moreover it
is mainly qualitative.data about the type of food with a lack
of guantitative data concerning daily food requirements or -
simply thé'amount of food consumed. In phytophagousforms or
those living on a mixed plant and animal diet as a rule '

(according to the literature) -there seems

oy




to be a greater consumption of animals in the spring-summer months
(April«August) than the rest of the yéar. ‘In order to confirm
what birds gather from a 1ake we need to know the type AS well.
as the amount of food, _

k) Quantity and quality of experiments, along with an indication
of how many are.carried.out_on the lake. Data about this is -

practically non~existent.

Conclusions to enlighten these points are not consoling, as we are still

a long way frqm'establishing.the role of birds in the lake ecdsystem.
We should try on a basis of incomplete data (mainly literature) to
present this problem at least in part. Comparatively the easiest

to settle is the duration of particular periods throughoutlthe
seasons of the year, when the numbers of birda as well as their
regional distribution and type of food,-will be changinga This _
has great importance in evéluating.the role'bf birds. OFf cdurae the
duration of these periods will be changéable, as it is not pessibleE
to determine exactly to the day and:it'can'be somewhat variable _'

for different'species. With these reservations it is posslble from.

literature and certain data to make the following division.

1. Period before nesting (usually spring} ~ lasting from mid
April or the April/May turning point, more or less 50 days.
2. Nesting per}od - Hay;June'#asting about 30 days.
.3. Period after ﬁesting = June=July lasting nearly ?S_dgfs.
L. Autumn period -~ mid-September until the freezing of the
lakes (usually mid January), about 120 days. -

Usually the lakes are frozen for 4 months, till the April/May 3

 turning point. During this time very few birds inhabit the lakes,

but while there is still a little free water the “autumm migration

will be delayed. By Marchfa few swans, ducks and herons appear while

lakes are still frozen.

The numher of individual species changes distinctly dﬁring
successive periods. Characterising this process generally,-it is
possible to confirm that birds are most numerous in the third period,

after nesting, when on our lakes there are still birds nesting,

~ chicks growing and roving birds appearing from. the north east. -




At this period the greatest variety in species of birds ocours.

- The autumn period begins suificiently rich but quickly loses
large numbers of birds foreby a variety of species., Blackheaded
gulls, mallard and coots remain . longest. Unexpected flocks of
species of ducks and grebes appear at this'time but after a short
astay on the lakes they-disappear as suddenly as they have appeared.

. The period.before ﬁestingmis.characterized by the number of few
established birds as well as 1itt1e stabilisation of the groups, this

stabilisation will occur in the nesting perlod.

The presentatlon of analysis of waterfowl numbers is really dxff;cult,_ -

_in the literature we come across several methods.
There are authors whn«g:ve-slmple-arbltrary numbers and some who wili”
count the nuﬁber.of birds over 1, 10 or 100 ha of the waterISurface,
"those who ccmpafe the amounti with a-length of_shoreliné, a.length of line
or observation time;_ Few aathors count the number'of'birds_over-an_“
area  of water plants. In each of these methods the number.of birds in
relation to the area they occupy can be positive and negative. Of
course an arbitrary count.is of fundamental importance in analysing the
occurrence of birds and dynamics of their numbers on a part.of a lake.
However when comparing zIakes, one needs to collect arbitrary data of
pumbers in relation either to the surface area or a length ﬁf'shore; .
Such counts have an acute fauli - the assumption that.birds fully
cccupy all parts of a lakes of course this is not t;ue.' As stated
previously, ﬁifferent morphoécological-fypes of birds-will occupﬁ an& :
utilise diffefent regions of a lake. ' Counting over the whole area of
a lake it would be possible with a 1little toil to make a’ correct .
estimation for species like grebes, cormorants, terns, 'gulls and some
ducks, For other species (coots and some ducks) it would not be:a true
reflection since these-birds rare1y-venﬁure into open water, they
frequent-soiely_the ?eg;ons of'réeds and belt of submerged“plénté.
Remeﬁﬁering these restrictions we need to confirm'tﬁat the best method at
present is a count of the .number of birds over one hektare of the lake.
A count over 1 kmz seems reasonable to me for obtaining analysis and
comparisons of larger regioﬁs, however if we want to know:the_amoun;
on a definite lake we must count this over 1 hektare or more so -
10 hektares, | | _
Finally I give here a warning that there is one more difficulty
in éstimatipg bifd numbers. Many authors, giving the amdunt of birds in

the nesting habitats, will give the numbers of pairs or nests and not the



number of birds. One should be particularly cautious in fhe case of

~ducks, where it is generally known that the_female-will undertake all

the trouble of incubation and rearing of chicks, while the male often

stays in éampletely different-habitats. A certain number of birds do

-not breed, as a rule these seem to be male reserves.still moulting -

in the breeding.season and generally do not leave fthe rushes for uﬁen

watér. Effectively they dlsappear from viewa -
After these warnings and methodical reservations we should try to'

make A thorough analys;s-cn.the number of waterfowl'xn our country

(alas there is little information). I include here data from other

parts of Europe and Asia for a comparison, stipulating that my '

'_material is gathered oniy Trom random tests and is not é completéﬁ

fndication of the waterfowl numbers. I present also, only"r-relafive

data concerning a few of_the most numerous sﬁecies'occurring—here.' Data )

which I have uged in tables.bi.éomposition and comparisons were taken from lakes

and ponds shown in figure t. The number of-birds settling on dlfferent lakes -

‘has--an influence on vermeany.fagtors. Not trying at present to

analyse this parficular problem, I want to give a warning on the

cbserved fact By Wobus {1964) that the relative humber of birds

(particularly in nesting habitats) is relsted to the size of the lakes

He showed grebes to be more numerous on ponds up to 10 ha. - in a count'

over 1 ha. the pumber was not exact. This- relatlonshxp (corroborated by

‘Hanzak 1952) is shown in tab. II. ;

I have made a 31m11ar count. fgr lakea from material gathered from

a nest;ng habltat. Tab. 111.

Tab;e'II

o RL‘ moa eote £H ru *ber:, of Po.a"wpx :‘mm. rf.t.;xr(i size of pond (&lt\..l \‘u’ohm “J{.vtl‘% :
b‘m.i aon nnalysss of 34 pm f.is

| Powierzehrria stawdw w ha-— Area | o T |
of ponds in he O - >10 jﬂ—.bo 010y ]0‘} lbUU ;

Ho$é par na ln—mNumber 0i‘ . : -]
10343: L0686 -] 0065 003

]
[
3
J .- .
| paiss per ba T -.--_--_--."' 1
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Table 11X
Rclahm betwccn rmmoers or sm,r-:l spec;cs or wa*erfowl angl siza of fakes .
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DataFelatlngtopochard and tufted duck are merely 1nd1cators and do not
Justlfy conclusions about. the small number of lakes analysed. From data
for Czechoslovakia and the GDR (Bezzel 1969)-it is possible to try to
establish a similar relationship for pochard on ponds (tab. V).

This distribution is similar to that acguiré& for lakes. Perhaps a
more detailed analysis of this type would be able to establish for '
certain fields whethertéﬂéfé exist  ecological optima for particular
-aspecies, Every time, matérial is.presented to show the occurrence 6f
‘different bird species on lakes of_diiferent.size, no matter how it is
arranged the majority of species-pref¢r~smakler lakes and their numbers
féll with an increase in area. 'Quoted tables suggest stilllmore'eg._.
mallard have a preference for lakes from 50 to 100 hektares, and
pochard very small or large lakes but not average size lakes.,. Regardlng
the few lakes analysed this-iSMthe_bnly suggested characteristic..
However this may have a définite consequence on the compoéition of
bird groups on a particular.lake as well as the energy flow through:_
biccenosis. - | N - | _

I have achieved a compari59n~of3ﬁhe average nhumbers of w&terfowl'in
Poland with the remainder of Europe'and Asta, counting the number of
individuals / ha during the nesting period. There is comparativeiy
little difference. - _ . _

In the after nesting period a population increase follows due to the
hatching of chicks. This growth is not very large ﬁhanks to a strong '

reduction in the number of chicks during the early stages of their lives.
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Although-the birds discussed generally do not lay less than 4 eggs,
ducks laying considerably more.{ in the region of 10 or more), the
number of young falling to.one pair is much less. Sokolowski (1967)
gave the avérhge voung/pair for—grebes as 2.0%5 on different lakes in -

the locality of Poznaxi, Wobus (196%4) gave a mere 1.15.

Table IV
Relation between numbers of Ayrhva ferfne and size of lake gee, 10 Bezzel datm (3959)
w . - L ' : - : : : . W .
-i ) #‘»-.‘.. ) Y ) : N ’ - I . _.- . n
Powierscheia stawdw w a1 gy g ol 10730, | 50—100 | 100—1000]
A nf poruis in ha : _
losé pac na hn-—-Numbcr ci' L ,8,25— | (1369— 0'21 - ' :-I’R?T".'
pmm per e o 20T 14,13 D,6F . .’ . 32y

Material coliect'ed.from the Mazurian lakes {Sobeczyk unpublj.shed) givés
anaverage of 2,39 young/pair. Wobus writes that the average ‘young/pair fdr'.
coots lies between 2.85 and 4,15. The following data is given for swans:
Zajac (1963) for western lakes-k. 3 young/’;ﬁair- Kazmierski (1969} 1.57
young/pa.:t.r in the Zninski dlstrlct- and. 52133 (1963) 2.55 young/pa.ir on

Lake Bodenski. I think that the average for mallard, pochard and tufted duck lies

between 3 and 5 young/pair. Therefore in the after nesting period the natural
population has an increase of 2-4 times. At this same time migrating
'birds-arrive on-our lakes while the young individuala are beginning to
disperse. This gives little stability but as a rule typifies a riSé in
numbers compared to the previous period. .. .

Autumn is a poor time, both guantitatively and qualitatively.  The
amount and type of food consumed by birds will vary with the seasons .of the
-yea'r.. 'Uni‘ortunate.ly féw data are available to us related to food:
requlrements of waterfowl, most work on ihis theme dlscusses]?asseriformes
or birds of prey. In spite of-tﬁlslit is possible to make a comparison
on the food regnirement of waterfowl during the course of a day. It is
stated that small birds will- eat rel.ati?.ely more than large birds. From
the data of Schildmacher {1929}, Dementev (1949}, Szuwan (1951), Dunajewski,
(1943) and Sokolowski (1967) a list has been compiled. ( Table Vi) From .
this list it is noticeable that consumption of food depends not'oﬁly on
thg siée of the bird but on ofher factors like tha_tyﬁe of'foo&.“ Quoting

authors, a Bombycilla garrulus weighing about 57 gms consumes 170 gms

of grain daily, Accipiter gentilis (weighing 1500 gms) - a duck weighing

800-1000 ¢gms and Pandion haliaetus (weiphing 1600 gms) - consume up to

i



2 kgs of fish daily.

112

According to Lack (195%) small continental birds about 10=-90 . gms

weight daily consume 10~30% of their weight, while birds weighing between
100 and 1000 gms consume 5-9% of their weight.

Kendeigh (1934) says that

adult seed eaters consume 10% of their weight daily, insectivores 40%.

The amount of foed consumed can be dependent on the sex of the species,

age or external temperature.

Table ¥

© . Amount uf Toud vl by Gl specics of Girds T

- * : T
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| Get domnwa—-—queQ*Pc g{'}c& AT LTI 529" ECY N

Jordan

during

bhut in

sprxng ducks will consume 156.5% more food than drakes.

(1953) stated that Anas platyrhynchos consumes 132 gms of grain daily
early autumn, in winter 150 gms when drakes eat 15% more than ducks,

Young

i
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ducklings, 8-9 weeks old, grow rapidly consuming about 44% more than adults.

Schildmacher (1929) stated that a 40 gm Ploceus cucullatus consumes 20% of

its weight daily at 18°C, 25% at 9°C and 28% at 7°C. -
Quoted data show difficulties in operating synthetic indicators for
food requirements and reveal comparatlvely little knowledge yet in thls
field. ’Therefore further counts done by me should be treated very
carefully, merely as first approximations.
The summarized lists of results show the general dynamics of changes
in éf \numberM of birvds (tabf vi). .
The column "sum" is an average of all analysed lakes; in the column
Hiamber of lakes" the first figure.refers to all lakes, the second to:
Polish lakes. .I_obtained theoretical values by multiplying the conditidn
of nesting time by the highest given rise in the numbers. of young, these
values are not always conceordant with observations. It is‘pbssible to
explain these divefgeﬁces with insufficient material as well as certain
incdmplete-rates which sefved'the counts. Having rates, dynamics and
'numbers, and knowing the amount and type of fpod regquirement it is'possible
to calculate the amount of food: consumed by birds from a lake. On basis
of the data given aﬁove, I have acceﬁted that the daily food requirement
for a grebe is 200 gms, -a coot 100 gms, wallard, pochard and tufted duck
150 gms, and a swan 500gms. In. pr;nc1p}e tﬁe -food of a grebe conslsts 100%
of animals for simplification it is possible to assume that this is fish; the food
of coots and swans is 90% plants and 10% invertébrates; the food of mallard is
80% plants and 20% invertébrates ahd_that af pochard and tufted duck is
| 60% animals and 40% plants. . - o ;
From adequate -counts and assum1ng,that young 1nd1v:duals by 30 days
are conusuaming 40% more food than adults, we get the followlng data (tab Vii)
explaining the consumption of food-over one hektare durxng the vegetative season
by the birds dlscussed here. ' o |
The top row in table V1T shows the theoretical rise in consumption
between the period of neating,and'after'nest;ng; the bottom row is results
from observation. |
I -estimate that the species described by me are the main consumers
of plants i our 1ake3, and the valua of consumption does not reach B0=90%.
of that eaten by all freshwater birds (investigations are still in progress
with some ducks, geese and water hens). Further I think that the amount
of fish consumed by grebes may be 40-50% of that ;ateﬁ by all our avifauna

{terns, gulls, some lamellirostes, herons, cofmorants anﬂ_birds of prey).
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As in the case of fish I would make a siﬁilar estimation for the consumption
of invertébrates.

There is still comparédtfively less data about the amount and compds;
ition of bird wastes than about food. It is known that the raté éf
digestion is very great and that many species fill their stomachs 2 - 5
times daily. Szuman (1951} gives data which'unfortunatély concerns domestic
birds but nevertheless give some indication.. The yearly production of |
excrement in hens is 5-10 kgs/individual, ducks 8~9 kgs/individual,.
(Dunajewski 1943 accepts that for a mallard weighing 0.5 kg: the excrement _
during a vegetatlve season lasting 200 days wiil be 3.98 kgs), geese 11-13 kgs/
individual and pigeons 2.3 kgs/individuval. Obviously the composzsition of
excrement will vary with the bird species, with respéct'to'different '
food and digestion. For exampke the digestion of hens is.28%,.geesé_22%,
and pige%ns 35% {Szuman 1951). |

Table VI
‘Guprtitative vaciations ia smm'sp::cia-s of _w:ilerfoi_agi _ ' .
b o ' ' Okres—Period o
‘ ' ' TI : . ”" polezowy-posinesting o
. el Pr7ed]%8°‘ - T wantotivaloe | oL o
Gatune—Species wy~prv*nc:.- _ Icgowv . Wa Jesicony
- ‘.mb ) -ne«tmb fearctyezna | vzyskana -—m;msm_‘..
. S b ) vestimated, | -obtatisst |
1“. i T B 2 T3 - 4 N T
* Féc!f‘cwls‘ T Suma—Sum 0,(.1-8' . 050 ] . 1,.1. w1 0,24 onae
boeristatus “total. " T R ' R - .
e 0| Polska— - ocs | oos6 | o 1m | oz . | o3
Lot o M T . . . ¥ ) o e .
" -{'_'.h,,,z':u:? Poland 7 N _ N _ . ] -
AL icgba jezioe | 77 | Tamts |- | T ooy |
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Fulica -$irna—stm 264 .} 068 | - 165 “1,57 _‘ REL
- atra 7 tolal oo | o I L -
: Palska— .} o284 f ol | 13 |12 [ 207
{ ticzba jezioe | 22 |7 26fs | - . loamwo o mp
: . B!]ﬁ]b_uf Of k‘l" . - ) ‘,' o . -_."'_ o E
C o kew o . ' ) L . N )
" Anes platyr- SUMAa-—som 036 0,;13 140 C.039 09
syuehes ) total v I _— ’ N
Polsfi—. pods ol oc03s | tas foest | 046
Polind SRR AT ' . . i L
lierba jeior | | .43 - | 2ue | s oL 33
o | wirgber of | L A ' o Y I
lakes ! o7 AT o . —
L Aythya @adm—i-—sum - 007 ‘ I WE RN NN Y 043 N ¢35
. - total * L ) I C N B - . .
- : I — - , i
e polske— | 032 004 | 03] 058 037 ..
vt o) Poland, o Do e R Lo
a Horba jezior . | 207 ffedoz | o - f oS [odz
: number of fa-" 1 SR A - L
) E Dkes el L i

L
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Y i
T 2 ) s 5 6 ]
- Ayn-v 'mnn-wsam g .'_'__'”_'0.3_6 1 0,58 1,68 0,24 1. 026 E
fligela 0 total. o1 L s T Y . R ,
| | Pvoske—.: 034 | o004 fo013 | 028 | 026"
14 polamd: .’ SRR ' s - - _n
jiczba j;ziori'f A B ! ' =~ 534 gi?
1 numbgr of ..5';' B , Lo .
] Iakes : .‘."_,-_-:-_- ) " —
. Cronps © guma—sum 0,59 . 0,15 o4t | - 039 © 0,005
olor b totat o .
Yopokka— 0,32 ol . 028 | o046 | 001
Poland .' - S .
liezba jerior | 453 366 ] 1613 |- 3
nunbier of la - I I
kes - . . ) e
Table VII
. oo R P o e _'_.__'_‘__‘ 3
) ~Amonit of food consumed per'1 ha by some species of waterfowl ©.
P B . Okres—Period - .- T
Gatunek . | pracdie- | . Dt‘legowyl . _ 1 vokarin } pokarm
E Bpedies gowy 7 Rgowy | -post- jesienny | razem |zwicrzeey |.rodtinny -t
t -prc—ncs- _-nesting nesting ~Atitumn -igl‘él_- ._-_afximai_l . cblant.
: Ling o _ C fooy:- Tood ¢
Podiceps ori- {036 | 36 19,66 072 | 2434 .| 2434 | oo |
“plgIs 0,36 3.6 3,55 0,72 - 8234 78323 | - 60
Fulica atre 6,12 123 | s34 | 1500 -} sne0 b o305 | 2334
) 6,12 - 12 11,72 15,80 34,07 . T24Y 0 3086
Angs pleaty- 0 203 1,53 - 13,43 828 . 25,32 506§ 2025 ¢ i
riynchos : 203 1,58 - 1,16 - 8,28 504 | - 331 (1523 ;
Ayihyo ferina 054 |} 018 | 164 | 686 | 902 | 541 | a6 »
ST 0,54 0,18 | 816 - 6,66 1554 | - 932 6,21 ©
Avthya fignls | 1,53 1 038 | 164 | 468 | 8O3 { 408 . 320 %
Cos 1183 018 | 3,84 468 1 1023 ] 633 | 4ase ]
Crgmus-olor . *] 480 | 150 | 1185 | 060 | 13,45 | 156 1 3048 C
S R 480" 1 . 1,50 2156 | 5 0,60 33,86 1,85 ki

 The composition of fresh blrd droppings is shown in table VIII (Szuman 1951).
I have accepted that during the vegetatxve season the production of

excrement by grebes and mallard-is about 3.5 kgs, tufted duck,-pochard

and cootz 2.8 kgs and swans about 7kgs. From these values and the freéuency.

with which ﬁhese birds appear on a lake, it is possible to calculate an average

—a o = LT 8 Y181 M LA b et o 7 o 3 SFARRS e ing T TS A e+ im ot tee
T i Rl s 1 L

-
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loading in kilograms/hektare (tab.IX) Therefore (accepting.certqin

discrete principles) these five species will give us .ahout 10 kgs/ha of -

excrement in the course of a vegetative season. Finally I should like -

to underline two points. First, all my enumerations were made from average

values taken from summarised data for the whole of Poland. ' This gi"v'es a
general picture of the situation.. However it does not always explain
and sometimes may even obscure the picture which we would get through

analysing a deflnite lake or type of lake,

Table VIIT
s Compm'lti{m. of fresh i}il.‘ds_.dréppi-ngs '{afléf Szu man 295!j ' .
— ' _-'--. PI
SkL\d s‘.\vwzej m:crzwy /. Compoz,ltion of fresh. droppmt;» Yo
| = : T Ehumual
i o L L 6 . . L .
e RN ITEE R I e 5 ] sy
" Gatuisek—- A :_ 5 R ) ?,'q - . B . ‘3)'-;- -
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I underlined the relation bétween numbers and settling of birds 'wi1.:h .the size aﬁd
character of a lake. The influence on food consumption as well és defects for
given conditions will be much greater for a small'pond-like lake than a
large mezotrophic lake.. ' |

The society is not the sole biocenotic functxon of birds, equally

an analysis of the remaining dependent and influencing factors requlres more"' .

elaboration.
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i - Tocation of lakes and ponds discussed c

-1 — Jezlora Baikel (Skrjabin 4372}, 2 — jeziora w wojonia To:nska {Q 2 vh;n 198y,
- 3 — Jleziora w. rejonie rzeki Tymy {Gja gFazov 1968), 4 — jeziora w ‘rejonte raeki iksa
{Ravkin 1668y, 5 - Jeziora Srodlowege hi2gu Obi Ravikin 1588), £ — lezisre Eaiszh
(Stlnutman i S5iepanov 1988),?-—]02501‘5 Alakol (Strautman 1 Stepanoy
. lhEog), § — jez:ora Balthad (Sirau 1. man i Stepa nov 1963), 8 — lezioro Son-Hul (¥ ¥-

'I:' 1968 —- Amfauna jeziora Ostrmm W prW‘lem:e .:{ar'mn ?mnorsm — \0~_
‘ba‘tlm __cm. Warszawa 96— L : 4 : A
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cdyraley 1588), 10 — jeziore Kurgalddin (Kydyralev 1968),.1f — jerioro Cagly (Stratii-
LosTman i Stepangv 196, 12 — ferioro Tenlz (Gavrin 3968y, 1J -—_1:*230:';_1 Phinnenego Wa-
T ouachstany. {Dolhroveey a9, 14 — jerloro Aksaut (5o 1‘0h1 atln 1965), 15 = jezioro Ea-
‘rymuvin (Solomatin 1943}, 16 — Jeziora: Bolfol Kuins, Maly] Kujas, Bzinaud, Kabanle,
.. Gribomdvskue (Dapiloy 1968, 17 — Jjeziore Turga] (Strautman §i Stewva anav 1968, -
18 —— jezivra: Aktumskoe, Aéikulskte Batmaxlinskle, Prikumskie (V;-nogravov 1978, 19 —
Jeviora: Velikie | Sagava (Wovilkoy 198), 20 ~ jeziora Xerclii (Ivanter 1372, 2f — zh.o. :
ki waporawe: Leninski] i1 Dneprodzierdyiskl (Bulaehoyv 1808, 22 « KiremenBugsici zbl
. nik zaperowy 1 okoliczne leziora (R e via 1972), 23 - jenicra w okregach Xij6w, Ccrmc“é\‘
. . . Eytomicrz, Héwne (Galalka 1968, 2¢4 — jeziera Sackie i Zabolotovskic (Cerkafenka s,
- _¥5 — Juuioro Vygonovskie (Paputov 1858), 26 — Jezioro Zumintas fMNadiinskas 19953, -
) ' 21 - Jevtora Eslondi {Onneo 1979, Renund 13872), 28 — jexiora’ Goldepiwo (Mowalk 1955, -
- 28 — fezioro Plecplc (Sobezyk. mat. nlepublik,), 3¢ — lezioro Dgat Maly {Sobesylk gnat. niepublix., ©
" Jakubezyk matl, niepubll), 31 - Jezioro. Warpink (Sobczyk mat. niepublix Jakubezyk mat.’
niepublik), I — jezloro Wiellie Mamry {Cobrawolski 1968}, - 37 ~— feziore Tairowisko.
. {Schezyk muat, niepublik., Jakbbezyk sat. alepublik), 34 — jez@oro'Miko!a:s!c.‘.e {Sobezyk mal.
. niepublik, tlakitbezyk mat, niepublikl), 35— jeeiore Sniardwy {(Sobemwic wpal, niepubllic. Ja--
"kubpzyk mat, Diepublikl), 38 — jexloro Eukaino (Sobozyk mai, nicpublik., Jakubezyk mai.
niepublik.), o — jezioro Jegoein [(Fabledski 1959y, 3% s Jeziore Druing (Nowaic ‘“‘5
L33 — Jezioro fubienleg (Nitecki 1967, 40 — Jezioro’ Goplo (Czarncc‘c‘ 1342y, 41 — i-’h
z'oro Male Inidsklie {(Kadmiergk!l 198, 42 — jezloro Dute Eninskie (Kazmilerski 386,
47 — Jeziorg Cdsawskiec (Kaimlerski 1967}, 44 ~ lezioro Pnlewy (Kazmiersk{ a6,
€ — jezioro Zicla (Kafmierski o6z, ¢ — jezloro Rogowskie (aémierslkl 19628,
47 - lezioro Wolskie (Kaimiersli 1987), 48 — torflankd w Javoszewie {(Hafmiersk?
L2863), 48 e Juzioro WKaDlikowskde (M ozlowski. 156T), 50 — Jezioro Syinowswic {(Koxlaw-
skt 196‘?} 5: — Jeziore Glebokie (Kowzlowski 1857, s2 — jozloro Twezng (Meiseae-
‘rowsXxil 19uﬁ}, 53 - jeziore Gorzyckie (Melssnerews k11960, 54"~ Sexloro ! Sroduowe
{(Meissn erowslkl I966), 55 — fezioro Gorzyfiekic (Me issnerew sk i se6d), 56 - jechuro.
“:-' :mw : _Z. u brz yri.i msv;, 5? — Jezf’oro Lu‘\Iatows-uc {G{\rs . -f.r?"i). 58 -~ fezinTo

. i "Ostrowo (W ok 1563} ‘59 i Malhner SLe—{B @Li tz 1968}, GO — \'Ieislngel See (Bc zz(.l 1463,
-6 — jexioro Bodensk:lr_ (S z§ 1 1383) T .

Staﬂw:-r I — siawy w Peritaeh (Gotzman 19!:5) i slaw:.r w (..olys:.u {1'-3 Ly [1 .31] ski
1840y, iNl — staw Nowaltémdeki ‘(Wlt.cvw'ﬁkal 1963); IV - stow ) NT. 26 Dow. Rlemodlin .
Tanewsii 1887, V - Gospodarsiwa. ,thancki.e Krogulnn' (.Y anow ski YRy, ¥I -~ stawy
ar dollnie Baryery (Mrugasiewacc I Witkowskdi 15, oraz B4 Stawy-w Cieeehoslo-
‘ wao}f {anzax 1952, B - Stawy w Ghrnych Luiycacn (Wubus 1988),. 1% stawdw w. Cze.
- o chostowacjl i Nmmieck:ej Republice Demokrilyezne] (He zzel 1938) '.‘ . -
1— lnke Bajkal (Bkrlabln i872), 2 — lakey In.the-Towmsk. regiod (Rovkin 186, 3-- Inkes
in réglon or rlver Tyma (Gidgezov 3540y, ¥ — lakes In region of river Iksa - (Ravkin 1848y, .
=% -— lakes of thé mlddie veaches of the rlvar Ohl #Ravikin 1968), ¢ — Jake Zalsaus: (Stra-’ Co
iman and, Sigpamavy 19483, ¥ e Suicis .Makol {fStraviman and Slepancv W, ;
: 8 — lake Ba!chz;é {Sf.r‘a utman qnq Stepanov 1880}, & —-lake Bon-Kul {(Kydyralev
uu}, 16 -~ lhke i{qrgaidﬂn {K ¥y d y ra ie y n9g), 13 — lake Cagly, {Strayrman and
Bre p anov !968), li-—— lake Teniz (G a vl 1 196, -¥3 +— lakes in Notth Harakstan tbovrov- -
ey 1972), 14 ~ Yake M»saut (Salom 3 tin 1953}, i5 — lake Serymubn (Solvma tim 1:}63}, :
I¢ -— laxos: Bo..s‘()j !ft.,!aé !-faiyj Ku;ﬁ Baimmé Kebarde, Gribonovskos (Dn nilav w088y, '
¥ — lake Turgaj {Sti‘ autu‘n 4 and 54 e.pdnnv 18893, .18 — lakes -A¥tamskos, Afikuiskie,
"*a-mﬂ&-hbk‘e Prizumskie (Vi nogm aoy iwizy, 19 — lakes Velikie and Sagova (N qviXkey
"1968),. 26 -~ #arelian’ lakes ° (Ivan?e E- .19'.-2), 21— gam, Teservoirs Lepinskil a_ﬂc' nenro- - _
dzefi}@‘c'j fBulachov 1068), 22 +— Kremenéugski dam reservoir and pearby !aka&; (R éva - : ) j
19T, 7B ~ lakes in szhe Kiev, Cemﬁ.crbv zytamierz Réwne regions (Galaka JveY), 2 — ‘lakes ° : !
Sackae arvd Zabolotovsk.‘.& (Ue;}\: sdenke 19?3}. 2 — loke Vygonovskle Papy ¢ a v 1964Y,
- 2§ — iake zx.mlntas Nedzi nskaS- 1379}, 27 — Estondan dakes’ {Dnno 190, R gn n a 92y,
. 28 - 'laYe -Go?dapim {Howa%: 1959}, 28 — &ake Flonek ﬁSobcryk unpubl mai.}, W - lake
©.'Dgal Maly gSopczyk unpubl rqat .‘(nkuhczyk ynpubl. mat). 33 — lake Wuznlah ('Sobczyk
unpubl, rmat,. Jakuboryic ynpubl, amaf.}; 32 -~ lake Wielie Mamry . (D abrowolsk; doagy; :
33 -~ lake Taltowisico (Sobczyk unpubl, yat., Ja¥ubezyk uwrphbl, mat), 34 — lake M:kclajs“ie .' |
{Sobﬁzv}: unpuh. mat., -_Jauuhczyk unpubl mat, ). 33 —-lake Sniardwy (So‘br:?yk unpubl mat., ;
: ~Fakubtryk unpubl 'moat}, a6 t lake - Lukajno fSebczyk tnpubl, mat., Jakubezyl un‘)ubl mmat, ), .
" 37 — lake l\aegm:m (Ia-bloﬁski JSGJ}, 33— lalkte. Druing (Nawak 1983), 18 -~ doke Tue
hieniec ﬁNltecﬂcs, rlaei), A0 — lake Goplu {Crarneckl 198D, 4t — -duke Mala Znifiskia
 «Kaimie?aki 1962, ' — dake Duié Znliskie @aimlerski 1960, 41 - loke Gz~
sawsikip. {Kaimigrs-};i 1352), 44 — lake: Pnlewy (Kaimierski 1962, 45 — “lake Ziola v
- (Kaé"tiersxd 1562, g5 i s Tade *Ragowskie fRatmierskl’ wa?), 47 . .n\e “Wolskie -.'r
(Keﬁm:ers‘si 1962),7.49 T—,peat ;mg 4 Jarosrewo—{X a-fmierski (962, 49 :-5 lake FHarli- .
¢ kovwskie ! {Kozlaw-'slci’:ise‘l], 0 - Iak.e Syvtpw:ﬂne (Kozlowski 1967, §1. Take r‘le« -
: _.-bo}-.!e (Kozlowaki: '1967),152 N !nka '.(‘ummo {Me:ssngrow gla i 1806}, 58--— Jale ("o—
rzyekle {(Mels sn erowsaﬁ xs&s;. 5,;‘*'-—'- lake Srodkowe (Meigssnerowsiki 1866), 35
: iake -Gﬁrmm..kie {Meaas.n erowsks 1948), 56~ Jake Byivhskle- {Zuvbrzyoll WD, 57" .
Jake Lubiatowskie. (Goxgii 1970),.55 - lake Ostrowo (Wolk 199, 8 -~ Malliner Sce .-
“wo - A{Beldiwa9se), 6 — Delsinger Bee (He zzel 1083, 61 — Bodensee (Sz213 1988 0 1
. Ppnde: ¥ - ponds at Peaice {Gotzmen 1965),JI ~— ponds af Golys? (Bochef skl 1960, _
<H == Nowolkuinive pond {Wukowsk; 1965), - IV '— pong Mo, 2§ Niemodlin admin. distriet
-{Jﬂnowski 1261, Ve gist farm e 2y Krogulno ranowski' 1965), VI - pouds in the |
-~ 'Baryeza Valley, {Mrugasiewlps ‘and "Witkowski 192 and 54 ponds in "‘mcl\osio-
,'Vﬂkie <Hanz&x 9858, 34 pondg in, .$be Upper Lusation Megion (Wobus 1964), 19 povwlz .
. . ; , C:fechbslovakla amd C‘.D’% (‘R 2 z ze i 1969} .




