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WSTĘP

Terenem badań autorów były południowe krańce Jury Krakowsko-Wie
luńskiej, czyli przede wszystkim okolice położone na zachód i północny zachód 
od Krakowa. Na prawym brzegu Wisły materiały zbierane były tylko w pasmie 
wapiennych, jurajskich wzgórz od Tyńca, przez Bodzów i Pychowice do Skał 
Twardowskiego oraz na terenach między tymi wzgórzami a korytem Wisły 
(m. in. na leżącym tam wśród pól starorzeczu Wisły, czyli Kole Tynieckim). 
Teren samego miasta Krakowa o zwartej zabudowie został zasadniczo w obecnym 
opracowaniu pominięty wobec niedawno opublikowanej pracy F e r e n s a  (1957), 
która go dokładnie omawia. Jedynie w przypadku nieobserwowania przez auto
rów jakiegoś gatunku podawanego z miasta, dane o jego występowaniu cyto
wane są ze wspomnianego opracowania dla uzupełnienia całokształtu obrazu 
fauny ptaków tych okolic. Znaczna większość terenów badań leży na lewym 
brzegu Wisły. Uwzględniona została dzielnica willowa miasta — Salwator oraz
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SUMMARY

The area of this investigation covers the  southern border of the  Kraków— 
Wieluń Jurassic R idge, i. e. a tra c t situated  to the W  and N W  of Kraków, 
m ostly on the  left-hand side of the  River V istula (Fig. 1, p. 2). This trac t 
extends approxim ately between 50° 1 'N and 50° 10 'N and between 19° 50'E 
and 19° 56'E. I ts  a ltitude is generally over 200 m. a. s. 1., w ith the  highest 
point reaching 400 m. a. s. 1. in the  upland near the Bolechowicka Valley.
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According to the  zoogeographic division of Poland the area lies in the southern 
p a rt of the  Polish Jurassic R egion and borders upon the Carpathian-Sudeten 
Region to the south. From  the  viewpoint of climatology it belongs to the  cli
m atic group of the  Central Poland uplands, to the  Silesian-Cracovian Region. 
The climate of the  area is mild; the m ean annual tem perature of K raków  is 
8.2°C with the m axim um , 18.8°C, in Ju ly  and the minimum, 2.5°C below zero, 
in January . The rainfall is somewhat above 600 mm. per annum , the  num ber 
of sunny days 40— 50 per annum , th a t  of cloudy days 140—150, and the average 
cloudiness 60%.

The area is for the m ost p a rt under cultivated fields. A detailed discussion 
of the  other environm ents is provided in the section offering ecological analyses.

The observations for this study were m ade in the  years 1944—1961. This 
is not the first ornithological elaboration of the area in question. The observa
tions confined to only the town of Kraków and its parks were published by 
F e r e n s  (1957), and so they are as a rule skipped here except for the completion 
of faunistic m aterial. A large num ber of da ta  from this area was published 
by W o d z ic k i  (1850), S c h a u e r  (1878) and others in the n ineteenth century. 
Their observations render it possible to trace the changes in the  avian fauna 
during the last 120 years.

The section providing a system atic survey of the  species observed includes 
147 of them  in all. About 93 of these m ay be regarded as breeders. The names 
of the  species th a t  were found nesting w ithin the area are m arked with an 
asterisk *. The names of the  species whose nests were not found b u t whose 
nesting was confirmed by observations are m arked with an asterisk in 
brackets (*). W here a species was ascertained to be visiting the area or on 
passage, neither m ark has been pu t by its name.

E c o lo g ic a l  a n a ly s e s

E ight environm ents, varying considerably from one another in character 
and area, were chosen to obtain exact ecological analyses. Their situation is 
shown on the  m aps (Fig. 1, p. 2 and Fig. 2, p. 24), where they  are m arked 
with figures, from 1 up, in the  same order as they  are discussed in the tex t.

The m ethod of frequency and the consequent classification of the  species 
as „characteristic“ and „additional“, m ade on the same principle as in the 
study on the birds of the  P ieniny Mts. ( B o c h e ń s k i ,  1960b), were used to characte
rize the  bird fauna of each environm ent. The species were reckoned as characte
ristic, if found in the  given environm ent and in the period when they  stay  in 
these latitudes (for m igrating species) in a t least 50 per cent of observations. 
Besides, for the  first two environm ents we were able to make lists showing 
the num bers of birds and perm itting  the determ ination of the  species predo



m inating quantitatively  (sensu P almgren, 1930). The lists of the characteristic 
and additional species from each of the  eight environm ents have been cum u
lated in  Table 1. Here, the characteristic species are m arked w ith „x“ and the 
additional ones w ith „o“ . Moreover, this table shows the nesting of particular 
species in the given environm ent whether ascertained or only probable. Conse
quently, as in the survey of the  species, an asterisk * is used to m ark the birds 
th a t  were found nesting in the  environm ent and an asterisk in brackets (*) 
where nesting was probable (pp. 20— 23).

1. G a rd e n s  in  S a lw a to r  (Phots. 1 and 2). This environm ent extends 
over an area of 5.7 hectares in the  eastern p a rt of St. Bronisława Hill covered 
w ith gardens surrounding detached houses. A fairly large p a rt of it  consists 
of orchards with fruit-trees and shrubs, while the area covered with flower 
and kitchen gardens is smaller. In addition, there are p re tty  m any old trees 
of various species and decorative shrubs. Fifty-four species of birds (Table 1, 
column 2) were observed in this area, of which 8 are characteristic. These are 
typical of park  environm ent, synanthropic and even in tram ural so far as 
nesting is concerned. The rem aining 46 species are additional, and of these 
16 nest in Salwator. They are species typical of the  park  biotope. Table 2 (p. 25) 
gives the  num erical da ta  concerning the bird populations in the  gardens of 
Salwator a t the  breading-season of 1960. Only adult individuals have been 
taken  into account for calculation. Besides the approxim ate quan tita tive  status 
of a species, the table provides successively: the percentage of the  to ta l num ber 
of birds, num ber of nesting pairs and num ber of pairs calculated for 1 sq. km. 
The dom inant species are Corvus frugilegus L. — 28.94%, Sturnus vulgaris L. — 
9.09%  and Passer domesticus (L.) — 18.94%. The to ta l num ber of pairs per 
1 sq. km. after the subtraction of rookeries (colonies are not taken into account 
in the  calculation of the num ber of pairs per 1 sq. km.) am ounts to 1540. In  the 
w inter there is a change in the  composition of the birds in Salwator. The compo
sition for the  w inter of 1960/61 is given in Table 3 (p. 26). Then, the Great 
Tit Parus major L. (18.19%), which belongs to additional species a t the breeding- 
season, becomes dom inant beside the R ook and House Sparrow. An analysis 
of occurrences of all the species here observed and their quan tita tive  fluctuations 
in the  annual cycle are shown in Fig. 3 (after p. 26). As compared with the species 
watched by S ram ek -H u sek  (1945) in a villa d istrict of Caslav (Czechoslovakia) 
the  quan tita tive  m ake-up of the  birds of Salwator is m arkedly poorer, bu t 
the num ber of species occurring here is larger, which m ay be connected with 
a greater diversity of this environm ent. The two environm ents under com
parison have two dom inant species in common, i. e. the Starling and House 
Sparrow. On the  other hand, 'Fringilla coelebs L. and Serinus canaria (L.), 
dom inant a t Caslav, belong to  the additional species in Salwator. The population 
of Salwator is quantita tively  distinctly richer th an  those of the orchards in
vestigated by T u rc e k  (1960) in Banska Stiavnica and by K o r o d i  G a l (1958) 
in Cluy (Rum ania). W hat differs them  qualitatively is a smaller share of forest
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species (Tits, Woodpeckers) in the  Salwator population, while the  intram ural 
species (Swifts, House Sparrows) are more numerous.

2. S a lw a to r  C e m e te ry  (Phot. 3). This is a quadrangle with an area 
of somewhat above 2 hectares, several hundred m etres d istan t from the  first 
environm ent. The northern  p a rt is older and grown up by old trees with relatively 
closely compact crowns. There are fewer trees in the southern part, which 
consequently has more light. Here 44 species were observed (Table 1, col. 3), of 
which 10 were characteristic and 34 additional. A comparison of the  q uan ti
ta tive  da ta  on. the  birds steadily m et with and nesting in the cemetery in. the 
breeding-season of 1960 is offered in Table 4 (p. 29), and a graph illustrating 
the occurrence of all the species observed in  Fig. 4 (p. 31). The dominant 
species are Corvus frugilegus L., Sturnus vulgaris L. and Passer montanus (L.). 
The num ber of pairs calculated per 1 sq. km. am ounts to 1551 and is smaller 
than  in other cemeteries bu t exceeds the average num bers of pairs per 1 sq. km. 
for various gardens and parks except those in Caslav ( S r a m e k - H u ś e k ,  1945).

3. S ik o r n ik  (Phot. 4). This includes the environm ents denoted by symbols 
3 and 3 a in Figs. 1 and 2. One of them  is a strip of thicket on the north slope 
of St. Bronisława Hill, about 1.5—2 km. long and 200—400 m. broad. The 
other is a thicket in a loess ravine sloping down tow ard WSW. From  the view
point of phytosociology this environm ent m ay be classified as a Querceto-С ar- 
■pinetum association a t the  stage of succession. There were 62 bird species (Table 1, 
col. 4) in the  area of Sikornik, of which 17 were characteristic and 45 additional. 
The to ta l num ber of nesting species is 27. Of these 3 inhabit the  buildings 
surrounding the Kościuszko Mound adjacent to Sikornik. The distribution 
of the  nests of the rem aining species in the tiers distinguished by T u r c e k  
(1951) in the Querceto-Сarpinetum  forest is as follows:

I. Forest floor — 7 species
II. Tier of shrubs — 10 species

I I I .  Tier of tree-trunks — 1 species
IV. Tier of crowns — 5 species.

The last species, i. e. Cuculus canorus L., lays eggs chiefly in the nests of the 
species nesting in the  first two tiers. This distribution m ay explain the diffe
rences between the composition of the  breeding population of Sikornik and 
th a t of the Wolski Wood, described below in Item  4, as well as the compositions 
of the  ...breeding populations of other Querceto-Сarpinetum  forests. In  the 
la tte r forests the  birds nesting in tree-holes in the  tier of tree-trunks 
(P aridae and Picidae), which in Sikornik has not developed sufficiently yet, 
constitute a considerable proportion of the  breeding population. For these 
birds seem to enter as breeding species into the environm ent of mixed forest 
only tow ard the end of succession of the  tree species.

4. W o ls k i  W ood  (Phots. 5 to 7). This large trac t of forest has an area 
of above 350 hectares. I t  covers a massif of limestone hills cut up by ravines
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running in various ' directions. The following natural forest associations have 
been here distinguished: Querceto-Сarpinetum  in the northern part, Quercetum 
medioeuropaeum in the central part and Coryleto-Peucedanetum on the crags 
of the southern slope (Medwecka-Kornaś, 1952). Besides these associations, 
there are extensive portions with artificial composition. The particular parts 
of the forest differ from each other considerably in age. The Wolski Wood being 
one of the most important suburban places popular with holiday makers, 
there is a heavy traffic of cars and pedestrians on a few roads and many paths 
cutting it in sections. The total number of the bird species observed in the Wolski 
Wood amounts to 73 (Table 1, col. 5), of which. 12 are characteristic and 61 
additional. All the tiers of the forest are w e l l - d e v e l o p e d ,  especially in the portions 
with old timber. Thus, there are no such disproportions between the numbers 
of species nesting in particular tiers as can be seen in Sikornik. About 14 species, 
mostly Tits and Woodpeckers were counted in the tier of tree-trunks. When 
compared with the avian populations of the forests of various types in Slovakia 
( T u r c e k ,  1955; Klima, 1959), Westphalia (Thiemann, 1959), Białowieża (K ar
piński, 1954), Świętokrzyskie Mts (Sokołowski, 1952) and Pieniny Mts (Bo
cheński, 1960 b), the population of the Wolski Wood may be regarded as typical 
of lowland deciduous forests with a small admixture of conifers like, for instance, 
Querceto - Carpinetum .

5. S k a ła  F o r t  (Phot. 8). This is a small limestone hill, situated  to the  west 
of the  Wolski W ood and in its close vicinity. On the hill there are remains of an 
old fort surrounded by a m oat (now occupied by the astronomic observatory 
of the  Jagiellonian University). The slopes of the  hill are wooded and the  m ake-up 
of the species of the  growth is very diverse. In  general, this environm ent m ay 
be regarded as open woodland specifically characterized by its location on 
a limestone hill with m any rock outcrops. Forty-eight species of birds were 
observed in this area (Table 1, col. 6). Of these 14 were characteristic and 34 
additional. A great m ajority  of the breeding species correspond w ith those 
in the Wolski W ood except for Motacilla alba L. and Athene noctua S c o p ., which 
nest in the  ruins of the fort. The qualitative composition of the  breeding popu
lation is generally rem arkably poorer here th an  it is in the  adjacent Wolski 
Wood. As for the quan tita tive  composition, it  is characterized by such species as 
Lanius collurio L. being com paratively more frequent than  in the  forest, which 
m ay be ascribed to the open character of this environm ent.

6. B o le c h o w ic k a  V a l le y  (Phot. 9, 10). This is a Jurassic gorge, extending 
from north  to south and being the northernm ost locality of the  area under 
investigation. I ts  slopes are a t places nothing but vertical limestone faces 
or detached crags of different sizes. Small mixed woods with a large proportion 
of pine grow among them . The association distinguished here is Quercetum 
medioeuropaeum, b u t similar to Pineto-Vaccinietum  (Medw e c k a  -K o r n a ś ,  1952). 
P art of the  area among the  crags is covered by grass and th in  shrub growth. 
I ts  population included 9 characteristic and 36 additional species (Table 1,
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col. 7). Most of these species are typical of lowland mixed and deciduous for
ests. The occurrence of numerous Motacilla alba L., Serinus canaria (L.) and 
H ippolais icterina V i e i l l .  indicates the relationship to the ornithofauna of 
wooded patches among fields in the vicinity of water, and Phoenicurus ochruros 
(GM.), nesting on the crags, belongs to petrophilous species.

7. P o n d s  n e a r  К s. J ó z e f  P o n ia to w s k i  S t r e e t  (Phot. 11). The area 
so designated consists of w ater reservoirs, fallows and birch copses. The largest 
reservoir is situated  in the western part. I t  is less th an  0.5 hectare in area, shallow 
and  overgrown by sedge in a large part. Thirty-six species were observed here 
(Table 1, col. 8), of which 6 were characteristic and 30 additional. The breeding 
species represent forms typical of various environm ents: water and marshes, 
fields, and wooded areas among fields. The general character of the  occurrence 
of particu lar species and the fluctuations in the num ber of birds of a given 
species in the annual cycle are shown in Fig. 5 (p. 40).

8. K r y s p in ó w  P o o ls  (Phot. 12). These include several shallow water 
reservoirs, the area and depth of which change from year to year, being de
pendent on the rainfall. They lie among cultivated fields, far from hum an 
settlem ents and wooded areas. The num ber of the bird species observed am ounts 
to 41 (Table 1, col. 9), 5 of which were characteristic and 36 additional. The 
breeding and perm anently  residing species are here very few, bu t in spring 
and au tum n m igration seasons the fauna of m arsh-and-w ater species is relatively 
numerous and very diversiform. Besides the  m arsh-and-w ater species, those 
typical of open fields or visiting fields for foraging are m et with.

Open areas and among them  cultivated fields cover m ost p a rt of the  region un
der study. The avian fauna of these environm ents has not been described separa
tely. I ts  elements, among other species, contribute to the  m ake-up of the popula- 
t ions of the environm ents discussed above, since they were encountered on the 
outsk irts of these environm ents bordering upon the open areas.

A comparison of the results obtained for the first two environm ents by the 
two m ethods m entioned. i. e. the determ ination of dom inant species (sensu 
P a l m g r e n ,  1930) and th a t of characteristic species, renders it possible to 
find out the relations between these two notions. The relations of the charac
teristic species to the dom inant ones in the gardens of Salwator and 
in the  Salwator cemetery are offered in Tables 5 and 6 (p. 44). I t  appears th a t 
all the  species th a t  exceed 5%  of the  to ta l population, which is the condi
tion of dominance, are included in the characteristic species. I t  is even so in 
the case of additional, percentual calculation, after the num ber of rooks aggre
gated in rookeries has been subtracted  from the to ta l of the breeding popu
lation, in which it was comprised (Table 5, col. 4 and Table 6, col. 3), though 
the  num ber of the species exceeding the 5 % will m arkedly increase then. There
fore, it m ay be stated  th a t the term  „characteristic species“ is wider than  
the term  „quantitatively  dom inant species“, and the denotqtion of the 
la tte r  is included in th a t of the former. This perm its a comparison of the  results 
obtained by both  the methods.
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C h a n g e s  in  th e  a v i f a u n a  of th e  K ra k ó w  re g io n  d u r in g  th e  l a s t  
on e  h u n d r e d  a n d  tw e n ty  y e a r s

On the basis of the comparison of the  faunistic da ta  presented in this study 
with the m aterial from south Poland (former Galicia) provided in  a few works 
of the last century, it  is possible to  list the  species then  unrecorded b u t now 
nesting in this region, and vice versa those which do no t occur a t present though 
nested in darge num bers in the  past. I t  is also possible to give the m ost likely 
succession and the  approxim ate tim e of the appearance and disappearance of 
these species.

The list of the  species nesting w ithin this region in the  past bu t entirely 
unnoticed a t present embraces R emiz pendulinus (L.) and Monticola saxatilis 
(L.). I t  m ay be supposed th a t both  these species w ithdrew from the  area towards 
the end of the  last century, as they were still recorded by S c h a u e r  (1878) as 
breeding species. F u rther two species, namely, Accipiter gentilis (L.) and Е mbе- 
riza calandra L. were regarded as common by the  authors of the nineteenth 
century  and now occur rarely, while the  num ber of Goshawks has apparently  
decreased since 1950.

The list of the  species th a t have appeared in this region is far richer. Serinus 
canaria (L.) was the first to come — about 1850 — and has become typical 
and common nesting species in suitable environm ents since. Some years later 
R ooks Corvus frugilegus L. settled here. S c h a u e r  (1878) is the  first to report 
th e  nesting of this species in the  western suburbs of Kraków. Now they  are 
perm anent and num erous inhabitan ts w ithin the tow n area. Phasianus col- 
chicus L., once grown for shooting, appeared in this region as a species nesting 
a t  liberty  as late  as the  tw entieth  century. The date of the  settlem ent of Em- 
beriza hortulana L. is also determ ined as the  first half of the present century. 
W o d z ic k i  (1850) did not m ention i t  a t all, and S c h a u e r  (1878) recorded it 
on the basis of one observation only, while now it  is a rare nesting bird. Strepto- 
pelia decaocto (F r IV.) has nested here since 1949—1950.

As for the  above-m entioned species, only the disappearance of Monticola 
saxatilis (L.) and the appearance of Serinus canaria (L.) and Streptopelia de
caocto (F r IV.) are connected with the change th a t took place in  the distribution 
of these birds in Europe in the  last century. The appearance of Phasianus 
colchicus L. m ay be a ttrib u ted  to its being transferred by m an and then  esca
ping from a breeding farm  and running wild. O ther changes m ay have resulted 
from changes in the  scenery (among other things river works and drying up 
of marshes) or from quan tita tive  fluctuations w ithin the range of the species.

C h a ra c te r is tic s  of th e  b i rd  f a un a  of t he  s ou t he r n  p a r t  of the
K ra k ó w  J u r a s s i c  R id g e

A hundred and forty-seven species of birds observed in this region constitute 
a quarter of the  to ta l of species living in Europe and nearly a half of 
those inhabiting Poland. Out of this num ber 93 m ust be regarded as bree-
A cta Zoologica n r 15 G
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ding species, which approxim ates 40 per cent of the species nesting 
in Poland.

None of the species nesting at present reaches the border of its range here. 
A relatively large p a rt of the nesting species are the forms typical of east and 
north-east Europe. They include Corvus corax L., С. cornix L., Carduelis spi- 
nus (L.), Certhia familiaris L., H ippolais icterina V i e i l l . ,  Sylvia nisoria 
( B e c h s t . ) ,  Picus canus Gm. and partly  Сoracias garrulus (L.). Dryobates leucotos 
( B e c h s t . ) ,  typical of the  forests of east Europe, is here, however, lacking.

The ornithofaunistic connexions of the region investigated with west and 
south-west Europe are considerably poorer. The fauna of west Europe is re 
presented by Serinus canaria (L.), Luscinia megarhynchos B r e h m .  and Saxicola 
torquata (L.).

- Monticola saxatilis (L.), which w ithout doubt nested here up to the end 
of the  nineteenth century, was the m ost interesting zoogeographic element 
in the  bird fauna of this region, connecting the Kraków Jurassic Ridge with 
the M editerranean areas of limestone rocks.

A m ajority  of the  visiting species are northern  and east-northern forms 
and only very few come from the south.

M ig r a t io n s  of b i r d s  a n d  p h e n o lo g y

Field and forest species are discussed in the first p a rt of this section. Table 7 
(p. 51) shows the  earliest, la test and m ean dates of the  arrivals and departures 
of 20 species juxtaposed on the basis of the  observations from 1944—1960.

Small num bers of three of the  m igrating species often rem ain in this region 
for w inter. These are: Fringilla coelebs L., Erithacus rubecula (L.) and Turdus 
merula L., counted among „wood“ Blackbirds. „G arden“ Blackbirds inhabiting 
parks and gardens stay  in the winter regularly.

The species coming here for the  winter, i. e. Pyrrhula pyrrhula  (L.) and 
Bombycilla  garrulus (L.) make a separate group. The first species comes regularly 
every year, the  other irregularly, being contingent a t this point upon the num ber 
of frosty days, which also accounts for the length of its stay  in these latitudes.

The division of the year into seasons in the phenological analysis of a rri
vals and departures given in Table 7 has been m ade according to the pheno
logical p lan t indicators. Thus 3 subdivisions are distinguished in spring and 
3 in autum n. A t the  discussion of the particular periods below, the  p lan t indi
cators are given in brackets and the dates denote the duration of each period 
in the  Kraków region,

Spring m igrations:
prevernal period (Corylus avellana L., Tussilago farfara  L, and Anemone 

nemorosa L. open into flower) 12.2.—15.4. Arrival of 11 species (p. 56).
early spring (Fragaria vesca L. in flower, Fagus silvatica L. and Quercus L. 

p u t forth  leaves) 16.4 —26.4. A rrival of four species (p. 56).
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high spring (Sorbus aucuparia L. flowers, Aesculus hippocastanum  L. pu ts 
forth  leaves) 26.4.—26.5. A rrival of 6 species (p. 56).

A utum  migrations:
early autum  (Calluna vulgaris (L.) opens into flower in a mass) 15. 8.—15.9. 

D eparture of 5 species (p. 57).
„golden“ au tum n (The indicator for this period is the change of the  colour 

of leaves up to their fall). 15. 9.—30.10. D eparture of 14 species (p. 57).
„leafless“ au tum n (from the fall of leaves to the first signs of winter), from 

1.11 to winter. A rrival of Bullfinches.
The diagrams (Pig. 6, p. 58) illustrate  the  differences between the dates 

of arrivals and departures and the periods of staying in the  area under study 
for the  selected species of field and wood birds. Table 8 (p. 58) shows the 
quan tita tive  differences in the  arrivals and departures of the  birds inhabiting 
field and wood environm ents, in their climatological and p h enological aspects. 
It tu rns out th a t  it is necessary to approach the problem from the viewpoint 
of phenology to show the differences between the dynamics of both  the environ
m ents. The differences in the  environm ents result from those of their m icro
climates.

Tables 9 and 10 (pp. 60— 61) give the  dates of arrivals and departures for 
particular species in the  successive years 1944—1960. I t  can be seen from them  
th a t the  greatest fluctuations are shown by the species th a t arrive earliest. The 
m ean weekly tem peratures a t the  times of arrivals and a week before have been 
tabu lated  for 10 species (Table 11, p. 62). The dates of arrivals of these species 
are conditioned by the tem peratures in the  environm ent, which are presented 
in this Table.

Table 12 (p. 62) provides the  average dates of arrivals and departures 
of 10 selected species from the Kraków  region as compared with the d a ta  from 
other places situated  to the  south and to  the  south-west of Kraków. Two groups 
of birds can be distinguished here on careful analysis. The first group consists 
of Sturnus vulgaris L., Alauda arvensis L., Motacilla alba L. and V anellus va- 
nellus (L.), the  spring m igration of which has a d istinct N E  direction. This 
agrees with the considerably earlier dates of their arrivals in the  places lying 
SW of Kraków, in the  Żywiec district ( F e r e n s ,  1950) and a t Bestwina (G o d y ń ,  
1937). The other group includes the rem aining species- of Table 12 (p. 62), 
which come to all these places a t more or less the same time.

A comparison of the  average dates of bird arrivals on the basis of the obser
vations carried out by the authors in 1944—1960 with the da ta  from Krzeszo
wice (25 km. W N W of Kraków), Czernichów (25 km. W SW  of Kraków) and 
Kraków  itself after the writers of the  second half of the  X IX  century  is offered 
in Table 13 (p. 63). The changes in either the dates of arrivals or those of de
partures will be noticed in Hirundo rustica L. Sturnus vulgaris L., Alauda  
arvensis L. and Vanellus vanellus (L.). There are no essential changes in Oriolus 
oriolus (L.) Motacilla alba L., Micropus apus (L.), Cuculus canorus L. and 
Ciconia ciconia (L.).

6*
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In  the second p a rt of this section the authors discuss the  m igrations and 
w intering of the  m arsh-and-w ater species. The num bers of m igrating birds 
and the  dates of m ovem ents of chief species are shown in the diagrams: Anas  
platyrhynchos L. — Fig. 7 (after p. 64), Anas querquedula L. — Fig. 8 (p. 65), 
Anas crecca L . — Fig. 9 (p. 66), Bucephala clangula (L.) — Fig. 10 (p. 67) 
and Podiceps cristatus L. — Fig. 11 (p. 67). Besides the foregoing species, 
the authors deal with the m igrations of Geese, chiefly autum nal, taking place 
in the  second half of October, spring and autum n m igrations of Larus ridibun
dus L. (from the end of M arch to m id-April and in mid-August, respectively) 
and those of Vanellus vanellus (L.) (chief spring m igration in March, autum nal 
in August). The migrations of the species of the  genus Tringa L. are more 
d istinct and numerous in au tum n (August) than  in spring (from the end of 
March to the beginning of May).

A comparison of the results obtained on the basis of the present observat
ions with the da ta  from the basin of the  upper Vistula and from Czech Silesia 
and M oravia published by other authors made the ascertainm ent of the  dis
tinc t continuity  of m ovem ents and the determ ination of their directions possible. 
These are shown on two maps: for spring m igrations — Fig. 12 (p. 71) and 
for au tum n ones — Fig. 13 (p. 72). The breadth  of the m igration tracks on 
the m aps is more or less proportional to  the  numerousness of the m igrating 
flocks of m arsh-and-w ater birds a t particular places. In  addition, the dates 
of intense m ovem ents of several species observed in different places have been 
m arked on the maps. I t  can be also seen from these maps why in spite of an 
apparen t phenological continuity  the  m arsh-and-w ater birds are, in general, 
quan tita tive ly  much worse represented in the environs of Kraków  th an  in other 
sections of their route. This m ay be ascribed 1° to the large num ber of fish
ponds and other m arsh-w ater environm ents in the  valley of the  upper Vistula, 
between Cieszyn Silesia and Zator, where a great m any birds nest, and 2° to 
m any branches running off the m igration track  and  cansing th a t the  Vistula 
section near K raków  is frequented by a relatively small num ber of m arsh- 
and-w ater birds, the bulk of which fly along those other tracks.

РЕЗЮМ E

Исследования проводились на южных окраинах Краковско-Велюньской Юры, 
т. е. территории, расположенной на запад и северо-запад от Кракова, преимуще
ственно на левом берегу Вислы (фиг. 1, стр. 2). Исследуемая территория нахо
дится приблизительно на 50°1 и до 50°10'и и от 19°50'Е до 19°56'Е; ее положение 
над уровнем моря в общем выше 200 м, самый высокий пункт находится вблизи 
Долины Болеховицкой на уровне 400 м. С точки зрения зоогеографического де
ления Польши, местность эта лежит в южной части области Юры Польской и на 
юге граничит с Карпатско-Судетской областью. С климатологической точки зре-






















































