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Abstract. Material collected by the method of visual observation and catching birds
in nets during their spring migration on the Hel Peninsula in 1963—1967 and on the Mierzeja
Wiélana (Vistula Spit) in 1966—1967 is presented. The three main parts of the paper provide
the author’s methodological conceptions concerning the working-out material collected by
the above-mentioned methods, a description of migration dynamics, and a biometric analysis
of the birds trapped. The degrees of generalization based on such material are presented and
a suitable system of symbols is proposed in the course of methodological considerations, The
biometric part contains an analysis of the population composition of migrating birds. Popula-
tion differentiations have been found between successive waves of migrants and between
birds flying over the two observation points. The variability of biometric parameters of popu-
lations in the consecutive years is also discussed.
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I. INTRODUCTION

The phenomenon of spring migration of birds is far less known than their
autumn migration and there are relatively few publications given to it. Many
of the existing papers are based on phenological data — records of the first
bird seen or heard (e. g. ZABEOCKA, 1959; RopioNov, 1968; VEROMAN, 1961;
StorBov, 1961; RENDAHL, 1965, 1968, 1969; SOUTHERN, 1939) — far more
rarely they arise from systematic field observations (ReA, 1961; ULFSTRAND,
1959; MATHIASSON, 1960, 1961, 1962; the group of investigators from the Riba-
techy station: LULEYEVA, 1961, 1967; BELOPOLSKY and ODINTSOVA, 1969;
ODINTSOVA, 1969, 1970). This situation may have been caused by the over-
estimation of the significance of phenological data (usually collected on the
occasion of some other work) for the deseription of spring migration. Now this
attitude seems incorrect; the appearance of the first individuals (qualitative
phenomenon) does not at all reflect the course of migration, which can be de-
seribed only by means of quantitative data. The necessity of investigation
made by quantitative methods prompted the extension of the Operation Baltic
on the spring pericd. Another reason for carrying out studies in spring was
a complete lack of information about spring migration on the Polish coast
of the Baltic Sea — except for the purely faunistic data provided by TISCHLER
(1941) and observations made by ZIMMERMANN (1908) and the fact that
no biometric studies had been made in spring (no publications up to 1966 in
the literature I had at my disposal). I have found hardly five papers on bio-
metric studies in spring published later: SOIKKELI (1966), DURMAN (1967),
AsHm (1969) and Fry, AsH and FERGUSON-LEES (1970). The foregoing reasons
marked out the range cf topics for the first paper based on materials gathered
in spring. In that paper I attempted to elucidate the phenomenon under study
from fairly many angles so that in the second stage it might be possible to
carry out more detailed studies and comparisons (thus it corresponds to the
projected series of autumn sStandard studies” — BUSSE and KANIA, 1970).
The following problems emerged as the fundamental points of such an approach
to the subject: 1) a faunistic description, i. e. the quantitative presentation
of spring migration, 2) the sketching — in so far as possible — of the differ-
entiation of migrants in respect of populations, and 3) the analysis of the in-
fluence of weather on migration. The first two problems have been considered
in the present paper.

II. METHODS AND THEIR DISCUSSION

A. Field Study

Material for study was collected in the field by a team of workers under
the scheme of the Operation Baltic at the observation points on the Hel Peninsula
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(b4°46'N, 18°28'E) in 1963—1967 and on the Mierzeja Wislana (Vistula Spit —
54°21'N, 19°19’E) in 1966—1967. The time cof observations in particular years
is given in Fig. 1. Investigation was made by standard methods of the Operation
Baltic described by BuUssE and KANIA (1970). Briefly speaking, the field work
consisted of 15-minute observations of bird passage made every hour and the
removal of birds from nets (or traps) and biometric examination also every
hour. These activities were continued from dawn to dark. The number of nets
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Fig. 1. Time of studies in particular years. The ranges given are the times of observations
and trapping except at Hel in 1966, when no observations were made from 4 to 7 Apr. and
from 20 Apr. to the end of investigation in that year

at either observation point was constant in a given year and ranged from
50 to 70 in particular years. In 1964 and 1965 birds were also caught in a Helig-
oland-type trap, which was effectual only in 1965. The birds caught were meas-
ared (wing length, tail length and from 1965 onward, wing-formula) and weighted.
Their fat deposit and, if possible, their sex and age were determined, the last
two on the basis of plumage characters.

Sketches showing the situation of the observation points in the terrain
have been published in the above-cited paper on the methods used (BUSSE
and KANIA, 1970; observation points: Hel in 1962—1967 and Mierzeja Wi-
Slana IT).

B. Elaboration of Material

The present paper is divided into two main parts: a faunistic description
of passage and the elaboration of biometric data about the birds trapped.

The review of the faunistic data obtained from our own visual observations
and on the basis of trapped birds needs no comments. The presentation of
migration dynamics is however more complicated. The manner of presenta-
tion of material that characterizes a bird passage is very various in different
papers. There have been extremely varied approaches to the problem in attempts
1%
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to present quantitative data. The least accurate method is the giving of cum-
ulative numbers of specimens observed during their passage over a given ob-
servation point. This method is nevertheless sometimes employed by Swedish
and Soviet authors (e. g. ULFSTRAND, 1956, 1957; MATHIASSON, 1957; MESHKOV,
1961). However, the data of this type are quite useless for comparison, espe-
cially if generalization reaches the degree when cumulative numbers are given
for different species (e. g. LEINS and KASPARSON, 1961; LULEYEVA, 1961).
Only the characterization of a passage by the numbers of birds flying over in
successive time periods conveys an idea of the process of this phenomenon.
The specification of the numbers of specimens observed or trapped in cons-
ecutive five- or ten-day periods (pentads and decades) has generally been
applied for this purpose. All the three degrees of accuracy calculated are enco-
untered in reference either to a single year (e. g., for days — BRUDERER, 1966,
1967; FucHs, 1968; for pentads — Bussg, 1972; for decades — ULFSTRAND,
1959; RABGL, 1967) or to a number of years together (e. g., for days — RENDAHL,
1965; EDELSTAM et al., 1963; for pentads — BERTHOLD and BERTHOLD, 1968;
Lack and LACK, 1966; for decades — LENNERSTEDT, 1958; ULFSTRAND, 1959;
BELOPOLSKY, 1967). As the division into decades seems to be too general, in
the present paper I have adopted the divisions into days and pentads.

In order to facilitate orientation in the degrees of generalization (or accuracy)
of materials concerning the dynamics of migration, I have used & uniform system
of designations in this paper. All the data that characterize the dynamies
(numbers of birds trapped or observed in individual periods) are marked with
the symbol P. The digital index (1 or 5) beside the letter P indicates the time
units that the given data refer to: P; stands for daily dynamies of migration,
Ps for pentad dynamics. The letter index (y or s) shows whether the data come
from gingle years (y) or are sums of results for all the years of investigation
together (s). The symbols are as a rule applied with two indices (a digit and
a letter): Psy, Pss (data concerning the pentad dynamies of migration in parti-
cular years and those concerning the pentad dynamics in all the years together);
T have simplified the symbol Pyy (daily dynamics of migration in a single year)
into the form Py, because I consider the daily dynamies of migration exclusively
separately for particular years, as the cumulative daily dynamies for several
years (P1s) gives a very distorted picture of migration, which is evidenced by
the huge irregularity of the curves in the phenological paper by RENDAHL
(1965) on the arrival of cuckoos in Sweden. The symbol Pg denotes the data
which escape grouping (e. g. the beginning and end of passage, quantitative
share of females, etc.). The symbol of the degree of generalization may be
preceded by the abbreviated and bracketed name of one or both observation
points from which the material has been obtained, e. g. the designation (H 4
MW) Pss informs that we are here concerned with the cumulative material
from Hel and Mierzeja Wilana grouped in pentads for a number of years.

Particular degrees of accuracy have their advantages and disadvantages
and are suitable for different purposes. Admittedly, the most valuable ma-
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terial is contained in tables and graphs which illustrate passage in successive .
days for one year and one observation point (P;). This most accurate information
about migration affords possibilities of close analyses of the passage itself and
its weather conditions and of detailed comparisons of own material with that
obtained by cther investigators. The publication of data of this sort is often
indigpensable in order to justify divisions of a passage into waves or to analyse
the wavy character of passage at different observation points (BussE and
KANTA, 1970). A very considerable size of such tables and figures is their short-
coming. A more general picture of the course of migration is acquired with
the next degree of generalization, the pentad passage in particular years (Psy).
A comparison of the Psy graphs from various years provides general information
about the fact whether in a given year the passage occurred earlier or later
than in another year. Graphs with more than one peak indicate the occurrence
of differentiations in respect of waviness, but themselves cannot be used as
the bagis for analytical divisions. A one-peak curve of this type does not prove
lack of differentiation in waviness, nor can it give evidence of homogeneity.
The disregard of this principle in CzAJA-ToPINSKA’S (1969) study caused
serious errors in interpretation. The generalization achieved by the giving
of the cumulative passege (Psg) is, in my opinion, the most appropriate form
of the faunistic description of migration; it makes a direct orientation in the
average picture of a passage possible. The addition of data from many years
may bring into relief the existing wavy differentiation of the passage (this
is the only way of its detection with less frequent species), but it may as well
blur these differences if the time of passage undergoes greater changes in par-
ticular years than does the interval between the waves. In an extreme case
a great change in the time of passage may cause the occurrence cf an additional
peak, corresponding to no wave-type differentiation, in the cumulative graph.
All the three basic degrees of generalization (P, Psy, Pss) are necessary to obtain
a full picture of the phenomenon, since they represent its different aspects.

In discussing the representations of the dynamies of migration, I must touch
on another subject, namely, on the adequacy of the reflection of the actual
intensity of passage with the observation methods used. Generally speaking,
the data used for the illustration of the passage of night migrants are the results
of the trapping of foraging birds or those having a rest in the study area in the
day-time, and in the case of day migrants they are the results of visual obser-
vation. Some species are characterized by a mixed type of migration (e. g.
genus Turdus, R. regulus). In some species migrating in mixed flocks in daylight
(e. g. genus Fringilla) the quantitative determination of the passage of a less
numerous species on the basis of visual observations is hardly possible and at
any rate charged with a grievous error. In such cases the use of data from
trapping may prove helpful in the description of the course of migration. It
appears impossible to deseribe daily passages of thrushes (Turdus philomelos
and 7. iliacus) on the basis of visual observations. Fig. 2 illustrates the di-
fficulties encountered. There are two essential irregularities here: during the
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maximum passage of specimens not identified down to species (curve A) the
curves of passage of specimens identified (B and C) show no maxima. 7. iliacus
outnumbers the other identified specimens but it forms hardly 30 per cent
of the trapped birds. Thege species often fly in mixed flocks and the quantitative
relations are frequently estimated on the basis of voices. The first of the irregu-
larities erose from rather great difficulties in identification of the species in
large flocks, frequently flying over, and therefore a great many specimeuns ob-
served were noted as ,,Turdus” (T. philomelos + T'. iliacus). The fact that
specimens flying in a large flock utter calling voices considerably more rarely
(birds flying singly call most frequently) may also be of some importance here.
The other difficulty is presumably connected with the generally more fre-
quent utterance of voices by 7. iliacus. As a result of the analysis of Fig. 2
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Tig. 2. A comparison of the results of visual observations concerning Turdus philomelos and

Turdus iliacus. A — observations of all specimens of this genus not identified more closely,

B — Turdus philomelos, C — Turdus iliacus. Axis x — time, axis y — number of specimens
(designations of the scales correspond to those of the curves)

the cumulative passage of these two species has been represented on the basis
of the data from visual observations and the passage of either of these species
separately on the basis of the data obtained by trapping.

Another problem is what proportion of the flock passes within the range
of observation of an ornithologist armed with binoculars. Here are three limiting
factors: 1) great height of the passage, 2) possible changes in the route of pas-
sage over the study area and 3) the inefficiency of observers during very abundant
passages.

The oceurrence of the first of these limitationsis confirmed by radar studies
(e. g. PARsLOW, 1962) and field studies (e. . DEELDER, 1949; FUcHS, 1968).
Passages at a height corresponding to the limit of distingnishability of a bird
as a flickering spot when seen through binoculars magnifying 8 or even 11 times
were observed during studies carried out under the scheme of the Operation
Baltic (OxULEWICZ and ToMIALoJG, 1964). In spring such high passages are
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particularly characteristic of fine weather and slight winds. A phenomenon
observed on the Hel Peninsula in 1964 indicates a considerably high passage
of Great Tits Parus major, which usually fly very low. On 5 April there was
a big passage of Great Tits towards the end of the peninsula (7900 specimens
according to visual observations — total of specimens counted in a 15-minute
observation multiplied by 4). Then 732 birds were ringed. On the following
three days (6—8 April) Great Tits flew exclusively from the end of the peninsula
inland. On these days 2140 specimens were captured and some of them wore
rings put on on 5 April. With all the birds trapped on 6 April excluded (they
might have spent the night in the study area), out of the remaining 1535 spe-
cimens only 14 (0.9 %) appeared to have been ringed on 5 April, on their passage
towards the end of Hel. Using the routine method for the determination of
population size on the basis of the frequency of recaptures of ringed specimens
(this population may be treated as isolated in the peninsula during the 4 days
discussed), we obtain the number of the birds which flew over the observation
point on 5 April as that of the order of 80000. A comparison cf this number
with nearly 8000 birds observed shows that 909, of the birds were flying out
of the range of vision of the observer.

There is a possibility of a local change in the track of passage in the case
of a broad tract of land (it does not occur to a greater extent on Hel). This
phenomencn, as dependent on meteorolegical conditicns, was described in
literature, chiefly for autumn migration (HESELBJERG-CHRISTENSEN and
ROSENBERG, 1964; RABOL, 1964; ULFSTRAND, 1960). In the spring it occurs
in the Mierzeja Wiglana and is dependent on the direction of passage. The
birds that move in the proper direction (to the east) mostly follow the line of
dunes along the northern border of the spit, whereas the nearly whole stream
of birds in the reversed (westward) pass-ge is concentrated over its southern
border. The route of reversed spring passages coincides accurately with that
of normal autumn passages.

The limitation caused by the observer’s inefficiency becomes obvious when
the number of passing birds reaches hundreds cf specimens per minute and
each interruption of watching to write down an observation result makes a gap
in observation. ENEMAR (1964) also wrote about that.

All these limitations cause that the material of data for analysis is to some
extent distorted in comparison with reality. In particular cases (e. g. the above-
menticned passage of Great Tits) the deviation may be quite considerable.
The afcre-named authors, interested in this problem, think however that the
rejection of this method of study would impoverish our knowledge cf migration
in an essential manner, for so far there are no more accurate methods of direct
study cf some aspects ¢f this phenomenon. Personally, I believe that the ma-
terial cbtained will be fairly reliable, provided the conclusions be drawn with
due circumspection and the possibility of distortions be kept in mind conti-
nuously. :

The working out of the biometric part of this study presented the greatest
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difficulties, since publications of this type, based on measurements of living
birds, began to appear a relatively short time ago and are not, as yet, very
numerous (GOrDON, 1961; BEErR and Bovp, 1962; BUSSE, GROMADZKI and
Szurc, 1963; EvANs, 1964 a and b; WHITE and GITTINS, 1964; ScorT, 1965;
SOIKKEILI, 1966; DURMAN, 1967; JOHANESSON, 1967; Bussm, 1967a, 1968;
NiTtECKI, 1969; AsH, 1969; GrIFFITH, 1970; FRY, ASH and FERGUSON-LEES,
1970; MOREAU and DoLp, 1970). Moreover, no interest at all was taken in the
non-systematic approach to variation in measurable body characters until
little more than ten years ago (SUTTER, 1946; Scort, 1962; HOLYNSKI, 1965;
STRAWINSKI, 1966; BLONDEL, 1967). In the available literature there are no
records of attempts to systematize biometric studies methodically and thus
it is impoessible to carry out extensive comparisons in this respect. The focussing
of activities under the scheme of the Operation Baltic on this type of studies
and their broad treatment in the present work call for the construction of
a system that would permit the effective utilization of biometric data. The
assunmpticn that birds that come from different regions (and thus differing in
the frequency of alleles cf various genes) can be told one from another on the
basis ¢f some measurable characters is the point of departure for studies on
bird migration on the basis of biometric analysis. Since here we are not con-
cerned with the differentiation of particular individuals belonging to different
populations, but with that of whole groups of birds, the initial data must be
given a form fit for statistical analysis. Thus the whole of considerations deals
with the statistical values of different biometric characters, here referred to
as biometric parameters of a population, and the fundamental value is the
arithmetic mean (M). Measures cf dispersion and veracity play only an auxi-
liary rele in this case and serve to compare mean values (though in some cases
populaticns may differ also in the value of dispersion). The groups being com-
pared are regarded as differentiated when the mean values of a parameter
differ statistically significantly. In this study I have assumed the signficance
of diffcrences at the level of 0.01. Thus the first possible element of differen-
tiation analyses is the comparison of means, which may be expressed as the
examining of a null hypothesis in the form

Myi— Mz= 0 (?) (1)
by a t test:
My, — Mg Bl
= ﬁ’ mA_le/mz—l—‘sz

where M is the artithmetic mean and m the standard error. This is the basic
method cf examination for differentiation so far applied in biometric studies.
Now a new possibility cf comparisons has emerged. They are based on a re-
cently discovered phenomenon of variation in the biometric parameters of
a population in consecutive years (BUSSE, 1972; MACHALSKA in litt.). Variation
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observed in parameters is not identical in different populations, which allows
the distinetion of population groups, if the differences in the oscillation of the
parameters in consecutive years are significant. This boils down to the exami-
nation of a null hypothesis in the form

(Ma; — IVIAz)—-(l\/[Bl — Magg) = 0 (%) (2)
also by a t test, although here the obtaining of the t value is more complicated.

The standard error of differences between the values of M for successive years

is calculated first (Mra = ma;-po= p/m%; +m2,and m;p in an analogous
way), then the error of the difference between these differences (my,.p) is
determined using the same formula (from m,, and m,p) and, finally, the value
obtained is substituted in the equation

o (M1 — Mas) — (Mp; — Mps)

Nira-B

Some examples of significant differences in oscillation will be given in the
discussion of biometry in Regulus regqulus.

Using these two methods for the detection of differentiations, we may
begin to determine groups whose differentiation will be expected. Having
at our disposal material from a certain period of time and at least two different
places, we may expect two fundamental types of differentiation, a territorial
and a temporal. We shall meet with territorial differentiation, when there are
differences between birds flying over different observation points, and with
temporal differentiation, when there are differences between groups of birds
flying successively over one and the same observation point. The detection
of territorial and temporal differences at the same time indicates a derivative
type of territorial-temporal differentiation. The course of analysis presented
below is designed to demonstrate the type of differentiations cccurring in the
material. The point of departure are daily passage graphs (P;). The passage
curves cf all species are ununiform in nature; passage peaks and their group-
ings, defined as waves (according to Bussm and KANIA, 1970), can be distin-
guished in them, although a passage wave may also be formed by a single
distinet peak.

On the basis of a daily graph (P;) the material is divided into portiong
determined by the time cf passage. Further these portions will be termed
basic units (designation: B,y where B is the symbol of biometric data, p indi-
cates its basic nature, and y is identical with »y” from the system of designa-
tions for migration dynamies and points to the fact that the material comes
from one year). An essential thing, defining the limits of basic units, is the
system of peaks and minima of passage. A case in which a basic unit would
be assigned to each peak, even if of one-day duration, would be ideal, since
it would afford the possibility for the keenest insight into the structuve, not
only that of the population, but even of the bassage wave. Such an accurate
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division. is however rarely permitted by the amount of material, because an
appropriately large sample is necessary to prove the significance of the diffe-
rences. A comparison of the biometric parameters of basic units is the point
of departure for answering the question whether or not the species under exa-
mination is differentiated into groups which migrate through a given point
in successicn. If so, the basic units are combined, several in a set, further re-
ferred to as an annual territorial-temporal group (Bgy), and if they all differ
significantly frem each other, each of them is simply regarded as such a group.
If there is no differentiation, all the units are combined together aund thus
they constitute a peculiar case, an annual territorial group (By), including
the material from the whole pericd of passage. Next the correspondence of
annual groups distinguished in consecutive years is established and the suc-
cessive degree of generalization — cumulative territorial-temporal groups
(Bg) — obtained by adding up appropriate annual groups (Bay). Here, the
obtaining of the sum for all the specimens from a given observation point
and thus of the cumulative territorial group (Bs) is also a peculiar case (oc-
curring as a rule when there is no differentiation within the material). Cumu-
lative groups may be defined as ,populations”. Only temporal-type differen-
tiations can be detected in bicmetric analyses of material from one cbservation
point. The qualification of a group as ,territiorial-temporal” emphasizes that
its distinction is closely connected with a definite area, from which the data
have been obtained. Henece it is necessary to apply the symbol with a designa-
tion of the area for which the group has been distinguished. Thus the symbol
(H)Bg denotes the cumulative territorial-temporal group for Hel, (MW)Be
the same group for the Mierzeja Wiflana, and (H + MW)Bg for these two
points together.

Fig. 3 shows a sequence of operations making up an analysis of material
from one pcint. The realization ¢f the full programme of this analysis is possible
only with species trapped in abundance, and thus providing very numerous
data. In a number of cases it is impossible to carry out an analysis at the
level of basic units and it appears necessary to proceed directly to higher de-
grees of generalizations, dependent on the material possessed. Sometimes
in order that the observation point in question can be compared with other
points, all the specimens trapped for a number of years are used to calculate
biometric parameters, and this is treated as an operation at the level of a cumu-
lative territorial group (Bs).

In the present study the location of the boundary between groups results
from the search for the greatest differentiations that repeat in the same time
sequence in different years. Hence, there is a number of significant differen-
tiations of particular parameters between basic units; this is seemingly at
variance with the course of the analysis presented above, which assumes the
distinetion of groups on the basis of the significance cf differences between
basic units. The semblance of contradiction censists in that the differentiation
of a single parameter at the level of basic units may have a different meaning
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from that it has at other levels of generalization. We do not, as yet, know the
structure of populations or waves of migrating birds well enough to claim that
there are no mechanisms that marshal specimens during passage (e. g. the
ones that cause the birds with the longest wings to fly at the head of the wave,
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Fig. 3. Diagram of biometric analysis of materials from one observation point, based on exem-

plary designations of data from 1961 and 1962, as for the Hel point. Course of analysis discussed

in text. Bpy — basic units, Bey — annual territorial-temporal groups, B¢ — cumulative terri-

torial-temporal groups (sum of values from a number of years), By — annual territorial groups

(sum of values for all specimens in one year), Bs — cumulative territorial group (sum of val-
ues for all specimens from all years)

ete.). The finding of differentiations in several parameters in a series of years
is a considerably more significant basis for division into populations than is
a single difference at the level of basic units.

Biometric analysis aims at finding not only differences between successive
groups migrating through the same point, but also territorial differentiations
between the points. Differentiations at the level of basic units (Bpy) are not
examined in territorial analyses, since the basic units form only an injtial
working hypothesis, which is not based on biometric data yet. This analysis
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consists of a comparison of the values of parameters, corresponding to each
other in respect of the level of generalization, for these two points, and next
of their possible combination for a common comparison with other areas.
The course of this analysis is shown in Fig. 4. In the analysis of materials from
two or more observation points the possibility of grouping the data increases

)

VA

H s, MW

(HMW)BS

i
4
i

(MR,

Fig. 4. Diagram of generalization and biometric analysis of materials from two observation
points, on the basis of exemplary designations, as for Hel (H) and Mierzeja Wiglana (MW).
Circles represent the degrees of generalization of material from one observation point, rectangles
those of material from both points; designations inside circles as in Fig. 3; designations inside
rectangles — analogous; the thick arrows represent the course of analysis within the range
of one observation point, the thin arrows the course of comparing and possibly adding up
of materials from both points; (1) checking of hypothesis about the equality of mean values
(Ma—Mgp = 0%), (2) — checking of hypothesis about the equality of oscillations (Ma,—Mas) —
(Mp,—Msg,) = 0?

owing to the combination of groups distinguished at analyses within the range
of each single point. This is well seen in Fig 4. The combination of materials
from different points is marked by brief information in brackets preceding
the proper symbol of the degree of biometric generalization, e. g. the designa-
tion (H + MW)By indicates that the materials of the annual territorial groups
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from Hel and Mierzeja Wiglana have been combined into a common territorial
group embracing both these observation points.

As T have already mentioned at the beginning of the discussion of biometric
methods, two null hypotheses may be used to determine the population diffe-
rentiations: 1) the hypothesis of equality ¢f the mean values of a parameter
and 2) that of equality of the oscillations in particular years. The application
of the testing of both these hypotheses is possible only for the groupings which
have been distinguished in many years’ sequences, and thus in annual terri-
torial (Bgy) or territorial (By) groups. The differentiation of the other main
groups used in comparative analyses (cumulative groups — Bg and Bs) can
be examined using only the first of these hypotheses.

In the synthesis of the results of studies on the differences between the
groups it is necessary to assume an index of differentiation so as to make it
possible to determine whether the differentiarion is great or little. The index
that I use in this stady is very simple and universal but, unfortunately, at
the same time not precise; it is expressed by the formula

number of significant differences found

o number of differences examined
This index of differentiation assumes values from 0 (no differentiation) to 1
(all differences examined are significant).

At this stage we obtain a certain number of population groups (Be or Bs),
denoted by the symbols of the observation points from where they have been
recorded (in the case of the territorial-temporal group also by digits indicating
the order of their passage), but entircly dissociated from any breeding areas
or winter quarters. The last stage, which deals with the localization of the
breeding areas of the groups distinguished, is the most complicated. Now,
there seem to be chances to localize these areas only in studies on autumn
migrations (BUSSE, 1972; KANIA, in press), whereas in spring studies an in-
direct way, i. e. @ comparison with autumn observations, is the only possi-
bility. So far, ringing does not provide enough material to utilize. The problem
of localization is not being considered in this paper because of the lack of ade-
quate comparative data from autumn studies. %

As has been discussed in connection with the scheme of generalization
of the data which describe migration dynamics, the necessity of giving a series
of degrees of generalization for the thorough utilization of materials possessed
should be emphasized. This is well illustrated by the signs of comparison in the
diagram of territorial analysis (Fig. 4). The finding of differences at each level
supports the general conclusion of differentiation (the lack of these differences
does not however indicate homogeneity).

The presented diagram of analysis, in which the data are added up, even
though significant differences have already been found (e. g. the combination
of annual groups into cumulative groups — By into Bg), in the presence of
significant cscillations of a parameter observed in different years, seems to
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clash with the rule that heterogeneous samples should not be combined. How-
ever, the generalization at the level of a cumulative group has a special bio-
logical meaning, independent of the significance of oscillation in particular
years: populations differing in genotype have different levels of oscillation
and this is just what the combined data inform about. It should also be kept
in mind that all the studies carried out so far on the basis of biometric data
were made at high degrees of generalization and it is only now that the cons-
ciousness of the complexity of the biometric structure may guard against dan-
ger of rash conclusions, at the same time allowing the maximum utilization
of measurements taken. .

In addition to the analysis of population differentiations, the biometric
part of this study includes also information about the existence of oseillation
of biometric parameters in successive years. Parameter values obtained at
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Fig. 5. Correlation of the indices of differentiation ,,z” and those of stability ,,s” for the oscilla-
tions of biometric parameters (data from Tables XII, XVIII, XXI, XXIX and XXXV)

the level of annual groups (Bey and By) and arranged in many-year sequences
have been used for this purpose. The magnitude of oscillations has been re-
presented in the form of indices of differentiation (z—see p. 133) and stability

: : oM
(). According to the definition given by Bussk (1967b)s = m, where

oM, is the standard deviation of annual means from the many-year mean and
my; the standard error ¢f the many-year mean (the mean error of the many-
year mean). The values of both these indices are greater when the oscillations
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increase (Fig. 5), the index ,5” being more accurate. If we have temporal-type
data (Bay) for a given species, the application of a greater generalization (By)
in the analysis of variation with time is dispensable, because it contributes
nothing new and is considerably less accurate.

IIT. FAUNISTIC CHARACTERISTICS OF PASSAGE

Informaticn about the passage is given in three complementary forms:
in a cumulative table of the (H + MW)Ps type (Table I), in cumulative pentad
graphs of the (H 4+ MW)Pss type (Figs. 6—13) and in the text. All the species
observed and trayped are listed in the text. All the findings are given for the
species occurring in small numbers; the material concerning more abundant
species is discussed briefly in the text and, in so far as possible, presented in
a table and graphs. In the case of species mentioned outside this section in-
formation is given to facilitate the finding of appropriate passages in another
section of this study. Data concerning the diurnal passage (type Pi) of some
species are included in Section IV, since they are used in the division of bio-
metric material into basic units. The annual pentad graphs (Psy) have not
been published in this paper, because the data comprised in them are the object
of another study (Busse, 1974). The index of reversed passage, given in Table T
and mentioned in the text, is a ratio of the number of specimens flying W-NW
to the total number of birds flying in the normal direction of spring migration
(SE-E-NE).

As the attention of the observers was concentrated on birds flying over
the land, the data concerning water birds are not full and cannot be regarded
as exhaustive faunistic information (they refer chiefly to birds observed on
the wing).

All the quantitative data based on observation are the numbers actually
found in 15-minute observation periods (not multiplied by 4 to obtain the
total of a daily passage).

Gavia arclica (LINNAEUS, 1758)

Observed: Hel — 1 May 63 (2 on the sea), 1 May 64 (2 on the sea), 3 May 63
(1).

Podiceps cristatus (LINNAEUS, 1758)

Observed: Hel — 9 Apr. 63 (2), 29 Apr. 63 (10).

Phalacrocorax carbo LINNAEUS, 1758

Migration (observations): Table I, Fig. 6A.

Seen at both observation points.

Ardea cinerea LINNAEUS, 1758

Migration (observations): Table I, Fig. 6B. _

Seen at both observation points, much more numerous on the Mierzeja Wi-
§lana.
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Ciconia ciconta (LINNAEUS, 1758)

Migration (observations): Table I.

Seen at both observation points.

Cygnus olor (GMELIN, 1759)

Migration (observations): Table I, Fig. 6C.

Seen at both observation points. In addition to the passing specimens,
included in the table and figure, at Hel there were many specimens feeding
on the Gulf of Puck, and breeding specimens were always present on the Mie-
rzeja Wislana.

Cygnus cygnus (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 6D.

Recorded at both observation points. Numerous specimens stop to feed on
the Gulf of Puck; it is possible that the birds observed towards the end of
March are those wintering on the Polish coast and it is only the second peak
in the graph that reflects passage.

Cygnus columbianus bewickitc YARREL, 1830

Observed: Hel — 4 May 64 (1 NE).

Amnser sp. LINNAEUS, 1760

Observed: Hel — 28 March 65 (40 SE), 30 March 65 (7 SE), 3 Apr. 64 (10
NE), 5 Apr. 64 (49 Apr. 64 (7 SE), 10 Apr. 64 (80 SE), 6 Apr. 64 (32 BE), 7
SE), 4 May 64 (5 W).

Anser fabalis (LATHAM, 1787)

Observed: Hel — 27 March 65 (67 SE, 40 E). 10 Apr. 64 (20 SE), 27
Apr. 63 (b NE).

Anser amser (LINNAEUS, 1758)

Observed: Hel — 1 Apr. 66 (26 NE, 6 N), 7 Apr. 64 (12 N), 9 Apr. 63 (56
NNE), 4 May 63 (50 E).

Casarca ferruginea (PALLAS, 1764)

One specimen (Q) observed and shot at Hel — 2 May 63.

Tadorna tadorne (LINNAEUS, 1758)

Single or in flocks up to more than 10, seen on the Gulf of Puck off Hel
for the whole pericd of work at the observation point. Specimens flying SE
were seen between 12 Apr. and 7 May (22 specimens altogether).

Anas sp. LINNAEUS, 1758

Not included in observations; fairly numerous on the Zalew Widlany (Vistula
Lagoon), recorded at the Hel point.

Aythya sp. Boie, 1822
Not included in observations; very numerous on the Zalew Wislany.

Clangula hyemalis (LINNAEUS, 1758)

Very numerous on the sea (Hel). Last observation of passing birds on 24
Apr. 63 (2 SE). Many oiled specimens were found.

Melanitta sp. Bore, 1822

Numerous on the sea (Hel). The last observation of M. nigra (LINNAEUS,
1758) — 16 Apr. 66 (1 E). Many oiled specimens were found.
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Bucephala clangula (LINNAEUS, 1758)

Obgserved: Hel — 29 March 64 (10 SE), 30 March 65 (1 9).

Mergus sp. LINNAEUS, 1758

Migration (observations): Table I, Fig. 6E.

Large species were observed mostly on the Hel Peninsula (on the Mierzeja
‘Wislana only one observation: M. merganser, 28 March 67—2 E). Out of the
231 large Mergus species determined, 183 belonged to M. merganser LINNAEUS,
1758 and 48 to M. serrator LINNAEUS, 1758. Last observations: M. merganser —
22 Apr. 67 (2 SE, 16 NW), M. serrator — 3 May 63 (7 on the sea), Mergus
$p. — 7 May 64 (3 NE). M. albellus LINNAEUS, 1758 was numerous on the
Zalew Wiflany.

Aquila chrysaetos (LINNAEUS, 1758)

Observed: Hel — 14 Apr. 63 (1 SE).

Aquila pomarina C. L. BREHEM, 1831

Observed: Hel — 27 Apr. 63 (1 SE)

Buteo buteo (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 6F.

Observed at both observation points, more numerous at Hel (on the Mie-
rzeja Wislana the main passage of the buzzard oceurs over the range of coastal
dunes, situated outside the observation region). The maximum daily passage:
Mierzeja Wislana — 17 specimens (27 March 67), Hel — 44 specimens (10
Apr. 64).

Buteo lagopus (BRUNNICH, 1764)

Migration (observaticns): Table I, Fig. 6G.

Observed at both points; more numerous at Hel (on the Mierzeja Wiglana
the main passage route like that of B. buteo). The maximum daily passage:
Hel — 17 specimens (14 Apr. 63).

Accipiter nisus (LINNAEUS, 1758)

Migration (observations): Table I. Fig. 6H, (trapping): Table II,

Observed and trapped at both points, but moere numerous at Hel. The
maximum daily bassage: Mierzeja Wislana — 6 (27 March 67), Hel — 71 (15
Apr. 65). The annual pent-d graphs indicate fairly great variation in the nature

of passage; in 1963 and 1967 the passage was protracted and in the other years
concentrated within a short period of time.

Accipiter gentilis (LINNARUS, 1758)

Migration (observations): Taple T.

Recorded at both observation points; more numerous at Hel. The maximum
daily passage: Hel — 6 (10 Apr. 64)

Milvus milvus (LINNAEUS, 1758)

Single specimens observed: Hel — 27 March 64, 3 Apr. 66, 16 Apr. 66,
18 Apr. 66, 30 Apr. 65, 9 May 64, 10 May 64.

Milvus migrans (BODDAERT, 1783)

Single specimens observed: Mierzeja Wiglana — 1 Apr. 66, 11 Apr. 67,

.
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Fig. 6. Cumulative pentad graphs of passage (Pg). Results of observations (0); passage di-
rections have not been taken into account. Horizontal axis — time, vertical axis — number
of specimens: sum of all specimens found in the given pentad at both observation points to-
gether in all the years of investigation. A—Phalacrocorax carbo, B— Ardea cinerea, C — Cygnus
olor, D — 0. cygnus, E — Mergus sp., ' — Buteo buteo, G — B. lagopus, H — Accipiter nisus

15 Apr. 66, 17 Apr. 66; Hel — 31 March 64, 25 Apr. 64, 27 Apr. 63, 2 May 63.
Haliaeétus albicilla (LINNAUES, 1758)
Single specimens observed: Mierzeja Wislana — 2 Apr. 67, 7 Apr. 67; Hel —
27 March 64, 10 Apr. 64, 14 Apr. 65, 17 Aor. 65.
Pernis apivorus (LINNAEUS, 1758)
Observed twice at Hel: 1 Apr. 66, 14 Apr. 63.
Circus sp. LACEPEDE, 1799
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Observed: Hel — 27 March 67, 28 March 67.

Circus aeruginosus (LINNAEUS, 1758)

Migration (observations): Table T.

Seen at both points. Maximum daily passage: Hel — 10 (10 Apr. 63).

Circus cyaneus (LINNAEUS, 1766)

Migration (observations): Table I.

Observed at both points.

Circus pygargus (LINNAEUS. 1758)

Obgerved at Hel — 1 & (17 Apr. 66).

Circaetus gallicus (GMELIN, 1788)

Observed at Hel — 27 March 66, 8 Apr. 63, 14 Apr. 63.

Pandion haliaetus (LINNAEUS, 1758)

Observed at Hel — 5 Apr. 64, 27 Apr. 65, 1 May 63, 4 May 63.

Falco sp. LINNAEUS, 1758

Undetermined falcons were observed at Hel on 31 March 64, 7 Apr. 66,
4 Apr. 64, 4 May 63.

Falco subbuteo LINNAEUS, 1758

Observed singly at Hel — 30 March 67, 4 Apr. 64, 19 Apr. 64, 20 Apr. 64,
27 Apr. 64, 27 Apr. 65, 8 May 64.

Fawco peregrinus TUNSTALL, 1771

Observed: Mierzeja Wislana — 23 Apr. 67; Hel — 4 Apr. 66 (4), 3 Apr.
67, 30 Apr. 63. :

Falco columbarius LINNAEUS, 1758

Single specimens observed at Hel — 6 Apr. 65, 7 Apr. 63, 11 Apr. 63, 16
Apr. 65, 24 Apr. 65, 27 Apr. 65.

Falco tinmunculus TINNAEUS, 1758

Migration (cbservations): Table I.

Observed almest exclusively at Hel (Mierzeja Widlana — 1 specimen on
24 Apr. 66). Maximum daily passage: 6 (14 Apr. 65).

Grus grus (LINNAEUS, 1758)

Migration (cbservations): Table I, Fig. T7A.

Observed at both points; more numerous at Hel (Mierzeja Wislana —
4 specimens on 1 Apr. 66, 2 on 5 Apr. 66, 4 on 15 Apr. 67). Maximum daily
passege — 38 (10 Apr. 64). Prevailing flight direction — SE (167 specimens)
and NE (22).

Rallus aquaticus LINNAEUS, 1758

Heard many times in reeds on the Mierzeja Wislana, the first observation
on 2 Apr. 67.

Fulica atra LINNAEUS, 1758

Occurring in large numbers on the Mierzeja Wislana all the time these
observaticns were made.

Haematopus ostralegus LINNAEUS, 1758

Observed at Hel — 27 March 65 (1 S), 28 March 66 (8 E), 15 Apr. 66 (5 E).

Vanellus vanellus (LINNAEUS, 1758)
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Migration (observations): Table I, Fig. 7B.

Observed at both points. Maximum daily passage: Mierzeja Wiglana 340
(1 Apr. 66), Hel — 899 (8 Apr. 64). Flight direction: N (250 specimens), NE
(632), E (633), SE (3,984), S (83), SW (53), W (6), NW (20). The SE direction
prevails at Hel, the E one at the Mierzeja Wiflana. Passage mostly confined
to one pentad. The term of the main passage ranges between the last pentad
of March and the second pentad of April in different years.

Charadrius sp. LINNAEUS, 1758

Observed at Hel — 23 Apr. 67 (4).

Pluvialis apricaria (LINNAEUS, 1758)

Observed at Hel — 10 Apr. 64 (24 SE).

Gallinago gallinago (LINNAEUS, 1758)

Observed at both points: Mierzeja Wislana — 3 Apr. 67 (a tooting one),
11 Apr. 67 (1 E); Hel — 13 Apr. 63 (1 NW), 17 Apr. 63 (6 SE), 29 Apr. 63
(1 SE).

Scolopax rusticola LINNAEUS, 1758

Trapped and observed while flying SE only at Hel: observed — 8 Apr.
63 (1), 10 Apr. 63 (3), 11 Apr. 63 (3), 11 Apr. 64 (1); trapped — 10 Apr. 63 (1), -
11 Apr. 64 (2), 13 Apr. 63 (2), 13 Apr. 64 (1), 24 Apr. 66 (1), 3 May 66 (1).

Numenius sp. BRISSON, 1760

Observed at Hel — 9 Apr. 64 (1 NW), 10 Apr. 64 (1 SE), 14 Apr. 65 (15 SE).

Numenius arquate (LINNAEUS, 1758)

Observed at both points: Mierzeja Wislana — 1 Apr. 66 (1 E), 5 Apr. 67
(2 E), 8 Apr. 67 (1 E); Hel — 9 Apr. 63 (1 SE), 11 Apr. 63 (1 SE), 22 Apr.
63 (1 SE), 26 Apr. 63 (2 SE).

Numenius phaeopus (LINNAEUS, 1758)

Observed at Hel: 15 Apr. 65 (1 SE), 16 Apr. 65 (1 SE), 5 May 64 (1 N),
6 May 64 (1 SE).

Limosa limosa (LINNAEUS, 1758)

Observed at Hel: 11 Apr. 64 (1 SE), 12 Apr. 64 (1 NW), 7 May 64 (voice).

Tringa sp. LINNAEUS, 1758

Observed: Mierzeja Wislana — 28 March 66 (1 S); Hel — 11 Apr. 67 (1 8).

Tringa erythropus (PALLAS, 1764) :

Observed at Hel: 4 May 63 (7), b May 63 (2).’

Tringa totanus (LINNAEUS, 1758)

Observed at Hel: 6 Apr. 65 (1 NW), 13 Apr. 64 (1 SE), 14 Apr. 64 (1 NW),
14 Apr. 65 (1 8), 4 May 63 (12).

Tringa nebularia (GUNNERUS, 1767)

Observed at Hel: 18 Apr. 64 (1 NW), 4 May 63 (5), 5 May 63 (2).

Tringa ochropus LINNAEUS, 17568

Observed at Hel: 15 Apr. 63 (1 SE), 17 Apr. 63 (1 SE), 21 Apr. 63 (1);
found dead: 22 Apr. 65.

Tringa hypoleuca LINNAEUS, 1758

Observed: Mierzeja Wiglana — 9 Apr. 67 (1 E); Hel — 2 May 63 (4).
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Stercorarius sp. BRISSON; 1760

Observed at Hel: 1 Mey 64 (1 NW), 2 May 64 (1 NW).
Larus marinus LINNAEUS, 1758

Migration (observations): Table I.
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Fig. 7. Cumulative pentad graphs of passage (Pg). Results of observations (0). A — Grus

grus, B— Vanellus vanellus, C — Larus sp., D — Larus fuscus, E —L. argentatus, F — L. canus,

G — L. ridibundus, H — Columba oenas, I — C. palumbus, J.— Dendrocopos major. For other
explanations see Fig. 6 -

Observed at Hel. Maximum daily passage — 15 (8 Apr. 66).

Larus fuscus LINNAEUS, 1758 and Larus argentatus PONTOPPIDAN, 1763
Migration (observations): Table I, Fig. 7C.

Non-determined specimens of these species were observed at Hel throughout
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the observations period at this point, single specimens being seen at the Mie-
rzeja Wislana. Maximum daily passage — 208 (29 March 64). Fifty-five per
cent of specimens flew NW.

Larus fuscus (Fig. 7D). Adults of this species were observed at Hel through-
out the observation period of this point, whereas only single specimens were
seen at the Mierzeja Wislana. Maximum daily passage — 53 (9 Apr. 64).

Larus argentatus (Fig. TE). Adults were observed throughout the observa-
tion period at the Hel point, none being seen at the Mierzeja Wiglana. Maximum
daily passage — 73 (9 Apr. 64).

Larus canus LINNAEUS, 1758

Migration (observations): Table I, Fig. 7F.

Recorded chiefly from Hel (Mierzeja Wislana — 1 observation on 28 March
66). Maximum daily passage — 42 (10 Apr. 63).

Larus ridibundus LINNAEUS, 1766

Migration (observations): Table I, Fig. 7G.

Passage observed at Hel — maximum: 52 (2 Apr. 65). Birds feeding on the
Zalew WiSlany were seen at the Mierzeja Wislana.

Hydroprogne caspia (PALLAS, 1770)

Observed at both points: Mierzeja WiSlana — 20 Apr. 66 (1 E), 21 Apr.
66 (4 W); Hel — 26 Apr. 656 (2 NW), 27 Apr. 65 (2 NW).

Sterna sp. LINNAEUS, 1758

Observed at Hel — 10 May 64 (1 SE).

Sterna sandvicensis LATHAM, 1787

Observed at Hel — 29 Apr. (1 SE).

Uria aalge (PONTOPPIDAN, 1763)

Found at Hel — 1 May 63.

Cephus grylle (LINNAEUS, 1758)

One specimen entangled in a fishing net was ringed at Hel on 8 Apr. 65;
one was found on the beach on 1 May 63. Several oiled specimens were collected
according to W. KANIA’S oral information.

COolumba oenas LINNAEUS, 1758

Migraticn (observations): Table I, Fig. 7TH.

Observed chiefly at Hel; two observations at the Mierzeja Wislana — 27
March 67 (1), 2 Apr. 67 (4). Maximum daily passage — 27 (17 Apr. 66).

Columba palumbus LINNAEUS, 1758

Migration (cbservations): Table I, Fig. 7I.

Numerous migrants cbserved at both points. Maximum daily passage:
Mierzeja Wilana — 732 (28 March 67); Hel — 2,277 (13 Apr. 65).

Streptopelia turtur (LINNAEUS, 1758)

Observed at Hel — 9 May 64 (1 SE).

Cuculus canorus LINNAEUS, 1758

Observed at Hel — 30 Apr. 64 (1 N'W).

Asio otus (LINNAEUS, 1758)

Biometry: Table II.
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Seen, at Hel, flying out to the sea in the evening: 30 March 65 (1). Ten spe-
cimens trapped at Hel — 27 March 64, 29 March 64, 8 Apr. 64, 13 Apr. 65,
14 Apr. 65 (2), 16 Apr. 65, 20 Apr. 67, 21 Apr. 66, 23 Apr. 67.

Aegolius funereus (LINNAEUS, 1758)

Migration (trapping): Table I; biometry: Table II.

Trappcd only at Hel.

Caprimulgus europaeus LINNAEUS, 1758

Captured at Hel — 29 Apr. 64.

Apus apus (LINNAEUS, 1758)

Observed at Hel — 7 May 64 (4), 8 May 64 (10), 10 May 64 (1).

Alcedo atthis LINNAEUS, 1758

Trapped at the Mierzeja Wiglana — 29 March 67 (1), 12 Apr. 67 (1).

Upupa epops LINNAEUS, 1758

Mierzeja Wi§lana: observed — 15 Apr. 67 (1), 19 Apr. 67 (1), 25 Apr. 66
(8); trapped — 25 Apr. 66 (1); Hei: observed — 17 Apr. 66 (1); trapped — 16
Apr. 65 (1), 27 Apr. 64 (1),.6 May 66 (1).

Picus viridis LINNAEUS, 1758

One specimen observed and one trapped at Hel — 2 Apr. 66.

Dryocopus martius (LINNAEUS 1758)

Observed at Hel — 13, 17 and 18 Apr. 64 and at the Mierzeja Wislana —
1 Apr. 66.

Dendrocopos major (LINNAEUS 1758)

Migration (observations): Table I, Fig. 7J. (trapping): Table I; biometry:
Table II.

Observed and trapped at Hel chiefly in 1963 (147 specimens observed and
60 trapped); in the other years observed and trapped sporadically (respectively,
49 and 13 specimens altogether). Maximum daily passage — 45 (29 Apr. 63).

Dendrocopos minor (LINNAEUS, 1758)

Trapped at Hel — 21 Apr. 64.

Jynx torquille LINNAEUS, 1758

Migraticn (trapping): Table I; biometry: Table II.

Eremophila alpestris (LINNAEUS, 1758)

Observed at the Mierzeja Wiglana — 10 Apr. 66 (30 E, 20 E).

Lullula arborea (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 8A.

Passage observed at both points. Maximum daily passage: Mierzeja Wislana
— 74 (31 March 66), Hel — 135 (10 Apr. 64). Three specimens trapped. Huge
differences in the time of passage in particular years.

Alauda arvensis LINNAEUS, 1758

Migration (observations): Table I, Fig. 8B.

Passage observed at both points. Maximum daily passage: Mierzeja Wi-
§lana — 150 (2 Apr. 66), Hel — 819 (10 Apr. 64). Small differentiation of the
passage time of main wave; distinet two-wave structure in 1963, 1966 and
1967.
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Observed (9 May 64) and trapped (8 May 64) at Hel.

Hirundo rustica LINNAEUS, 1758

Migraticn (cbservations): Table I, Fig. 8C.
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Fig. 8. Cumulative pentad graphs of passage (Ps). Results of observations (0) and trapping
(V). A — Lullula arborea (0), B — Alauda arvensis (0), C — Hirundo rustica (0) D — Delichon
urbica (0), E — Motacilla alba (O), F — Anthus trivialis (0), G — Anthus pratensis (0), H —
T'roglodytes troglodytes (V), I — Prumnella modularis (0), J — P. modularis (V). For other explana-
tions see Fig. 6

Passage observed at both points, 14 specimens trapped at Hel.
Maximum daily passage: Hel — 278 (8 May 64).

Delichon wrbica (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 8D.
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Passage observed at Hel. Maximum daily passage — 11 (5 May 63).

Motacilla, alba LINNAEUS, 1758

Migration (observations): Table I, Fig. 8E; biometry: Table II.

Passage observed at both points. Maximum daily passage: Mierzeja Wiglana —
47 (6 Apr. 66), Hel — 73 (16 Apr. 64).

Anthus campestris (LINNAEUS, 1758)

Observed: Mierzeja Wi§lana — 16 Apr. 67 (1 W); Hel — 27 Apr. 65 (1 SE),

Anthus trivialis (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 8F; biometry: Table II.

Passage observed at both points. Maximum daily passage: Mierzeja Wislana
14 (24 Apr. 66); Hel — 245 (30 Apr. 65).

Anthus pratensis (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 8G; biometry: Table II.

Passage observed at both points. Maximum daily passage: Mierzeja Wi-
§lana — 227 (19 Apr. 66), Hel — 315 (17 Apr. 63). The nature of passage va-
rying much frcm year to year.

Lanius excubitor LINNAEUS, 1758

Biometry: Table II.

Observed: Hel — 8 Apr. 67 (1 SE), 10 Apr. 63 (1 SE); single specimens
trapped: Mierzeja Wislana — 27 March 67, 4 Apr. 67, 10 Apr. 67; Hel — 27
March 66, 31 March 67, 5 Apr. 66, 7 Apr. 66, 10 May 65, 12 Apr. 66, 15 Apr.
63.

Bombycilla garrulus (LINNAEUS, 1758)

Observed at Hel in 1964 (25 specimens, last observations — 6, 7 and 9
May), 1966 (9 specimens — 11 and 19 Apr.) and 1967 (1 specimen — 3 Apr.).
One specimen trapped at the Mierzeja Wiflana on 24 Apr. 66.

Troglodytes troglodytes (LINNAEUS, 1758)

Migration (trapping): Table I, Fig. 8H; biometry: Table Il.

Trapped at both points. Maximum number of trapped birds: Mierzeja
Wiglana — 4 (23 Apr. 66), Hel — 7 (12 Apr. 64).

Prunella modularis (LINNAEUS, 1758)

Migraticn (observations): Table I, Fig. 8I; (trapping): Table I, Fig. 8J;
biometry: Table II.

Passage observed and specimens trapped at both points. Maximum daily
passage: Mierzeja Wiglana — 13 (10 Apr. 66), Hel — 54 (10 Apr. 65); maximum
number of birds trapped per day — 18 (Hel — 14 Apr. 65). The graphs in Fig.
8I and J constructed of data from observation and trapping, differ somewhat
from each other. Observations indicate the existence of the other wave of pas-
sage between 26 Apr. and 5 May, whereas trapping does not point at it. This
difference might be ascribed to the inaccuracy of methods for the determination
of migration intensity, but the picture obtained from visual observations
agrees with that of autumn migration (N1TECKT, 1969). In both cases the passage
consists cf two waves and, in addition, the less numerous spring wave corres-
ponds with the less numerous autumn wave.



i
W
—

Locustella naevia (BODDAERT, 1783)

Biometry: Table II.

Hel: observed — 3 (9 May 64), trapped —1 (5 May 66), 2 (8 May 64) and
4 (15 M:cy 66).

Locustella luscinioides (SAVI, 1884)

Singing heard at the Mierzeja Wiglana on 25 Apr. 66.

Acrocephalus scirpaceus (HERMAN, 1804)

Two specimens caught in a pine coppice on the Hel Peninsula (4 May 66,
15 Moy 66).

Sylvia borin (BODDAERT, 1783)

Trapped at Hel: 8 May 66 (1), 15 May 66 (2).

Sylvia atricapilla (LINNAEUS, 1758)

Migration (trapping): Table I, Fig. 9A; biometry: Table II.

Trapped at Hel in 1964 and 1966.

Sylvia curruca (LINNAEUS, 1758)

Migration (trapping): Table I, Fig. 9B; biometry: Table II.

Trapped at both points.

Sylvia communis LATHAM, 1787

Trapped singly at Hel — 5, 6, 10 and 13 May 66.

Phylloscopus sp. Boie, 1826

Passege observed at the Mierzeja Wislana (12 and 14 Apr. 67, 20, 21, 23,
24 and 25 Apr. 66 — 19 specimens flying W and one E) and Hel (2 and 5 May
63 — 3 birds flying SE). '

Phylloscopus collybita Vieirror, 1817

Migration (trapping): Table I, Fig. 9C; biometry: Table IL.

Trapped at both points, more numerous on the Mierzeja Wiflana. Max-
imum daily nuncber cf specimens traped: Mierzeja Wi§lana — 15 (25 Apr. 66),
Hel — 7 (13 Apr. 64). Passing specimens of Phylloscopus observed at the Mie-
rzeja Wiflana most likely belonged to this species (W movement).

Phylloscopus trochilus (LINNAEUS, 1758)

Migration (trapping): Table I, Fig. 9D; biometry: Table II.

Trapped ‘at both points; more numerous at the Mierzeja Wi§lana. Max-
imum daily numbers of specimens trapped: Mierzeja Wislana — 33 (25 Apr.
66), Hel — 9 (10 M~y 66).

Phylloscopus sibilatriz (BECHSTEIN, 1793)

Migration (trapping): Table I, Fig. 9B; biometry: Table II.

Trapped at both points. Maximum daily number of specimens trapped:
Mierzeja Wiglana — 7 (25 Apr. 66), Hel — 19 (8 May 64).

Regulus requlus (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 9F; (trapping): Table I, Figs. 9G
and 16; biometry: Table II.

Observed and trapped at both points. Maximum daily passage: Mierzeja
Wiglana — 258 (6 Apr. 66), Hel — 53 (14 Apr. 63); maximum daily number
of specimens trapped: Mierzeja Wilana — 543 (6 Apr. 66), Hel —516 (6 Apr. 66).
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Regulus ignicapillus (TEMMINCK, 1820)
Migration (trapping): Table I; biometry: Table II.
Trapped singly at both points.
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Fig. 9. Cumulative pentad graphs of passage (Pss ). Results of observations (O) and trapping

(V). A — Sylia atricapilla (V), B — 8. curruca (V), C — Phylloscopus collybita (V), D — Ph.

trochilus (V), E — Ph. sibilatriz (V), F — Regulus requlus (0), G — R. requlus (V), H — Ficedula

hypoleuca (V), I — Phoenicurus phoenicurus (V), J — Erithacus rubecula (V). For other
explanations see Fig. 6

Muscicapa striata (PALLAS, 1764)

Trapped at Hel: 7 May 66, 9 May 64, 14 May 66.
Ficedula hypoleuca (PALLAS, 1764)

Migration (trapping): Table I, Fig. 9H; biometry: Table II.
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Trapped at both points. Maximum daily number of specimens trapped:
Mierzeja Wislana — single specimens, Hel — 48 (8 May 64).

Ficedula albicollis (TEMMINCK, 1815)

Trapped: Mierzeja Wislana — 26 Apr. 66, Hel — 26 Apr. 64, 29 Apr. 64.

Ficedula parva (BECHSTEIN, 1793)

Trapped at Hel — 13 Apr. 66.

Sawzicola rubetra (LINNAEUS, 1758)

Bicmetry: Table II.

Trapped: Mierzeja Wislana — 25 Apr. 66, Hel — 28 Apr. 64, 8 May 64
(4), 10 Moy 66 (3).

Phoenicurus phoenicurus (LINNAEUS, 1758)

Migraticn (trapping): Table I, Fig. 9I; biometry: Table II, p.

Trapped at both points. Maximum daily number of specimens trapped:
Mierzeja Wiglana — 15 (25 Apr. 66), Hel — 35 (4 May 66).

Phoenicurus ochruros (GMELIN, 1774)

Biometry: Table IIL.

Trapped singly at both points: Mierzeja Wislana — 31 March 67, 16 Apr.
67, 21 Apr. 66; Hel — 30 March 65 (2), 7 Apr. 65 (2), 9 Apr. 64, 12 Apr. 64,
13 Apr. 63, 13 Apr. 64, 14 Apr. 64, 17 Apr. 63, 18 Apr. 65, 20 Apr. 65, 6 May
64.

Luscinta svecica (LINNAEUS, 1758)

Biometry: Table II.

Trapped at Hel: 11 Apr. 64, 13 Apr. 64, 13 Apr. 65, 14 Apr. 64, 16 Apr.
67, 20 Apr. 66 (2), 20 Apr. 67, 27 Apr. 63.

Luscinia luscinia (LINNAEUS, 1758)

Trapped at Hel: 14 Apr. 66, 9 May 66, 12 May 66 (3).

Erithacus rubeculs (LINNAEUS, 1758)

Migration (trapping): Table I, Figs. 9J and 23; biometry: Table II.

Trapped in large numbers at both points. Single specimens on passage
were recorded. Mo ximum daily number of specimens trapped: Mierzeja Wislana—
91 (7 Apr. 66), Hel — 462 (11 Apr. 64).

Annual pentad graphs clearly show the asynchronism of passage at the
two observation points; they are one — or two-peak curves, showing different
degrees cf the concentration of passage.

Oenanthe oenanthe (LINNAEUS, 1758)

Observed at the Mierzeja Wiglana — 22 Apr. 66 (1 W).

Turdus viscivorus (LINNAEUS, 1758

Migration (cbservations): Table I, Fig. 10A.

Observed at both points. Maximum daily passage: Mierzeja Wiglana —
34 (21 Apr. 66), Hel — 20 (28 Apr. 65).

Turdus pilaris LINNAEUS, 1758

Migraticn (cbservations): Table I, Fig. 10B; biometry: Table II.

Observed and trapped at both points. Maximum daily passage: Mierzeja
Wiglana — 498 (13 Apr. 67), Hel — 342 (13 Apr. 63).

3 — Acta Zoologica Cracoviensia XX1/6
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Turdus philomelos C. L. BremM, 1831 + Turdus iliacus LINNAEUS, 1766

Migration (observations): Table I, Figs. 2 and 100.

Passage observed at both points. Maximum daily passage: Mierzeja Wi-
§lana — 1,821 (21 Apr. 66), Hel — 2,676 (13 Apr. 63). The very high index
of return (0.85) is probably caused by the fact that thrushes wander chiefly
at night (most of the onward passage is therefore unobservable). The diver-
gence of the curves constructed from the findings from observation and trap-
ping (Fig. 10) is presumably due to the great predominance of night passage
over the day one outside the main period of migration. The results of trapping
are given below.

Turdus philomelos

Migration (trapping): Table I, Fig. 10D; biometry: Table II.

Trapped at both points. Maximum daily result of trapping: Mierzeja Wi-
§lana — 25 (10 Apr. 67), Hel — 45 (13 Apr. 63). The annual pentad curves
of passage have mostly two peaks. The passages at these two points are cha-
racterized by a fairly close synchronism.

Turdus iliacus

Migration (trapping): Table I, Fig. 10E; biometry: Table LI

Trapped at both points. Maximum daily results of trapping: Mierzeja Wi-
§lana — 29 (12 Apr. 67), Hel — 57 (13 Apr. 63). Migration mostly with one
peak and a considerable concentration of passage.

Turdus torquatus LINNAEUS, 1758

Observed at both points: Mierzeja Widlana — 22 Apr. 66 (4 W); Hel —
17 Apr. 66 (2 E). Trapped at the Mierzeja Wislana 15 Apr. 66, 17 Apr. 66,
22 Apr. 66 (3).

Turdus merula LINNAEUS, 1758 A

Migration (observations and trapping): Table I, Fig. 10F, G; Biometry:
Table II.

Observed and trapped at both points. Maximum daily passage: Hel — 287
(15 Apr. 64); maximum daily results of trapping: Mierzeja Wislana — 8 (5
Apr. 66), Hel — 40 (8 Apr. 64). The greatest intensity of daily passage occurs
in the period of intense daily passage of other thrushes and is probably due
to imitation (diurnal passage appears in the period after the maximum noc-
turnal passage).

Aegithalos caudatus (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 10H; (trapping): Table I; biometry:
Table II.

Observed and trapped at both points. This species was evidently more
numerous in 1963 and 1966. Maximum daily passage: Hel — 50 (19 Apr. 63);
maximum daily result of trapping: Hel — 30 (8 Apr. 63).

Parus cristatus LINNAEUS, 1758

Biometry: Table II.

Trapped at both points: Mierzeja Wislana — 16 Apr. 67; Hel — 26 March
64, 27 March 64, 27 March 65, 28 March 66, 4 Apr. 65 (2), 1 Apr. 63.
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Parus palustris LINNAEUS, 1758

Trapped at both points: Mierzeja Wislana — 1 Apr. 67, 4 Apr. 66, 19 Apr.
67, 23 Apr. 67; Hel — 19 Apr. 64, 25 Apr. 64.

Parus montanus CONRAD v. BALDENSTEIN, 1827
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Fig. 10. Cumulative pentad graphs of passage (Ps). Results of observations (0) and trapping

(V). A — Turdus viscivorus (0), B — T. pilaris (0), C — T'. (philomelos +iliacus) (0), D — T phi-

lomelos (V), E — T. iliacus (V), F — T. merula (0), G — T. merula (V), H — Aegithalos caudatus
(V), I — Parus caeruleus (0), J — P. caeruleus (V)

Biometry: Table II.

Trapped at both points: Mierzeja Wi§lana — 25 March 67, 26 March 67
(2), 1 Apr. 67, 3 Apr. 66, 5 Apr. 66, 5 Apr. 67, 14 Apr. 67, 18 Apr. 67; Hel —
4 Apr. 66, 25 Apr. 66

Parus caeruleus LINNAEUS, 1758
3‘
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Migration (observations and trapping): Table I, Fig. 10I, J; biometry:
Table II.

Observed and trapped at both points. Maximum daily passage: Mierzeja
Wiglana — 66 (3 Apr. 66), Hel — 316 (31 March 66). Maximum daily results
of trapping: Mierzeja Wi§lana — 23 (3 Apr. 66), Hel — 41 (11 Apr. 65). The
annual pentad curves of passage differ much (with respect to both waviness
and concentration).

Parus major LINNAEUS, 1758

Migration (cbservations): Table I. Figs. 11A and 31; (trapping): Tables I
and XXVII, Fig. 11B; biometry: Table IL. p.

Observed and trapped in large numbers at both points. Maximum daily
passage: Hel — 5,145 (10 Apr. 64); maximum daily result of trapping: Hel —
923 (7 Apr. 64). The annual pentad curves are differentiated, mostly with
two peaks. The occurrence of the two-wave SE passage at Hel in 1964 (see
Fig. 31) deserves special emphasis. In CzAJA-ToPINSKA’S (1969) paper given
to migration dynamics and fat deposits in Great Tits the pentad graph for
the same observation point and year has one peak. The authoress obtained
that result by adding up the onward (SE) and reversed (N'W) passages, which
is, in my opinion, quite inappropriate, if such a graph is to make a basis for
analysis. This is particularly so, if fat deposit is to be the subject of analysis;
birds withdrawing NW are characterized by a considerably lower fat deposit
than those passing onwards.

Parus ater LINNAEUS, 1758

Migration (observation): Table I; Figs. 11C and 35; (trapping): Table I,
Fig. 11D; biometry: Table IL

Observed and trapped in large numbers at Hel in 1963 and 1964; less nu-
merous in 1967 and not numerous in the other years. Only single specimens
were trapped at the Mierzeja Wislana. Maximum daily passage: Hel — 603
(18 Apr. 64); maximum daily result of trapping: Hel — 146 (20 Apr. 64).

Sitta ewropaca LINNAEUS, 1753

Biometry: Table II.

Observed twice at Hel: 12 Apr. 63 (1 SE), 20 Apr. 63 (1 SE); 23 specimens
trapped singly from 31 March to 4 May; more numerous in 1966 and 1967.

Certhia familiaris LINNAEUS, 1758

Migration (trapping): Table I, Fig. 11E.

Trapped at both points. Maximum daily result of trapping: Hel — 17 (4
Apr. 66). ;

Certhia brachydactyla C. L. BREHM, 1820

Biometry: Table II.

Single specimens trapped at both points: the first specimen on 27 March
66, 10 in the period of 1—10 Apr., and the last on 14 Apr. 63

Emberiza citrinella LINNAEUS, 1758

Migration (observations): Table I, Fig. 11F; biometry: Table II.
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Observed and trapped at both points. Maximum number observed per
day — 27 (Hel — 28 March 67, 19 Apr. 64). Most numerous in 1964.

Emberiza hortulana LINNAEUS, 1758

Observed at Hel: 27 Apr. 65 (1 SE), 30 Apr. 65 (5 SE), 30 Apr. 64 (1 SE,
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Fig. 11. Cumulative pentad graphs of passage (Pss). Results of observations (0) and trapping

(V). A — Parus major, (0), B — Parus major (V), C — P. ater (0), D — P. ater (V), E — Certhia

familiaris (V), F — Bmberiza citrinella (0), G — Fringilla (coelebs) (0), H — F. montifringilla
(0), I — F. montifringilla (V). For other explanations see Fig. 6

2 NW), 2 May 63 (5 SE), 2 May 64 (3 SE), 3 May 64 (1 SE, 1 NW); trapped
at Hel: 1 May 63, 4 May 66.
Emberiza schoeniclus (LINNAEUS, 1758)
Migration (observations and trapping): Table I; biometry: Table II.
Observed and trapped at both points.
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Plectrophenaxr nivalis (LINNAEUS, 1758)

Observed at Hel — 28 March 65 (1 SE), 29 March 65 (4).

Junco hyemalis (LINNAEUS, 1758)

One specimen () trapped at Hel — 5 May 63 (BUSSE, 1963).

Fringilla sp. LINNAEUS, 1758

The most numerously represented genus of diurnal migrants. It is impo-
ssible to estimate the specific compogsition quantitatively on the basis of visual
observation. Fringilla coelebs constitutes the main bulk of passing birds. On
the basis of the frequency of trappings and voices it may be supposed that
F. montifringilla migrates in larger numbers in the second half of the period
of intense migration. Maximum daily passage in the E-SE direction: Mie-
rzeja Widlana — 12200 (28 March 67), Hel — 39900 (13 Apr. 65); in the W-NW
direction: Mierzeja Wislana — 5950 (16 Apr. 67), Hel — 17900 (15 Apr. 64).
Maximum daily number of specimens trapped: F. coelebs — 368 (Mierzeja
WiSlana — 16 Apr. 67); F. montifringilla—123 (Mierzeja Wiglana — 16 Apr. 67).

A 15-minute pericd of observation during which at least one call of the
Brambling was heard was regarded as an observation of this species. Hence
the graphs based on observations are here more roughly approximate than
those for other gpecies.

Fringilla coelebs LINNAEUS, 1758

Migration (observations): Table I, Figs. 11G and 36; (trapping): Tables T
and XXXIT, biometry; Table 1T,

I'ringilla. montifringilla LINNAEUS, 1758

Migration (observations): Table I, Fig. 11H; (trapping): Table I, Fig. 11I;
biometry: Table IT,

Serinus serinus (LINNAEUS, 1758)

Observed — 26 Apr. 65 (1 SE), 29 Apr. 65 (2 SE) and trapped at Hel (21
Apr. 64).

Chloris chloris (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 12A.

Observed and trapped at both points. Maximum daily passage: Mierzeja
Wiglana — 9 (31 March 67), Hel — 122 (10 Apr. 64); single specimens trapped.

Carduelis carduelis (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 12B; biometry: Table II.

Observed and trapped at both points. Maximum daily passage: Hel —
180 (17 Apr. 64); single specimens trapped.

Carduelis spinus (LINNAEUS, 1758)

Migration (observations and trapping): Table I, Fig. 12C, D; biometry:
Table II.

Observed and trapped in large numbers at both points. Maximum daily
passage: Mierzeja Wiglana — 370 (21 Apr. 66), Hel — 4830 (18 Apr. 64); ma-
ximum daily results of trapping: Hel — 87 (19 Apr. 64), Mierzeja Wislana —
single specimens. Great variation of passage as regards its intensity and nature
in different years.
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Acanthis flammea (LINNAEUS, 1758)

Migration (observations and trapping): Table I, Fig. 12 E, F; biometry:
Table II.

Observed and trapped at both points, most numerously in 1963 and 1964
at Hel and in 1966 at the Mierzeja Wiglana. Maximum daily passage: Mierzeja
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Tig. 12. Cumulative pentad graphs of passage (Py). Results of observations (0) and trapping

(V), A — Ohloris chloris (0), B — Carduelis carduelis, C—O. spinus (0), D — C. spinus (V), E —

Acantlis flammea (0), F — A. flammea (V), G — A. cannabina (0), H — Lowia (curvirostra)
(0). For other explanations see Fig. 6

Wiglana — 45 (4 Apr. 66), Hel — 416 (6 Apr. 63): Passage difficult to determine
accurately as regards numbers because these birds form mixed flocks with
C. spinus.

Acanthis flavirostris (LINNAEUS, 1758)
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Observed: Mierzeja Wi§lana — 1 Apr. 67 (1 E), Hel — 6 Apr. 63 (1), 10
Apr. 64 (27).

Acanthis cannabina (LINNAEUS, 1758)

Migration (cbservaticns): Table I, Fig. 12G.

Observed at both points, 3 specimens trapped. Maximum daily passage:
Mierzeja Wi§lana — 15 (2 Apr. 66), Hel — 879 (10 Apr. 64).

Loxia sp. LINNAEUS, 1758

Observed in large numbers in 1963 and 1964; less numerous in 1967 and
only single observations in the other years. All the specimens trapped at both
points (52) belonged to the species Loxia curvirostra LINNAEUS, 1758. Maxi-
mum daily passage: Mierzeja Wi§lana — 166 (19 Apr. 67), Hel — 853 (18 Apr.
64).

Coccothraustes coccothraustes (LINNAEUS, 1758)

Single specimens observed at both points; 1 flock — 38 (Hel — 17 Apr.
66). First observation — 5 Apr. 63; last observation — 2 May 63. Two spe-
cimens trapped.

Pyrriula pyrrhule (LINNAEUS, 1758)

Migraticn (cbservaticns): Table I, Fig. 13A; biometry: Table II.

Observed and trapped at both points. Maximum daily passage: Mierzeja
Wiglana — 15 (6 Apr. 66), Hel — 61 (9 Apr. 63).

Passer domesticus (LINNAEUS, 1758)

Observed 9 times at the Mierzeja Widlana (19 B, 16 W) from 28 March
to 14 Apr. and once at Hel (21 Apr. 64 — 3 SE).

Passer montanus (LINNAEUS, 1758) :

Observed 7 times at Hel (12 SE and 7 NW) from 27 March to 15 Apr.;
two specimens trapped at Hel and one at the Mierzeja Wislana.

Sturnus vulgaris LINNAEUS, 1758

Migration (observations): Table I, Fig. 13B; biometry: Table II.

The second most numerous species of diurnal migrants, observed at both
points. Meximum daily passage: Mierzeja Wislana — 1275 (3 Apr. 66), Hel —
17600 (3 Apr. 66).

Oriolus oriolus (LINNAEUS, 1758)

Observed at Hel: 8 Moy 64 (3 SE); trapped: Mierzeja Wiglana — 26 Apr.
66, Hel — 13 Apr. 65, 27 Apr. 65, 8 May 64.

Garrulus glandarius (LINNAEUS, 1758)

Migration (observations and trapping): Table I, Fig. 13C, D; biometry:
Table II.

Observed and trapped at both points. Maximum daily passage: Mie-
rzeja Wislana — 80 (31 March 67), Hel — 42 (30 Apr. 65).

Pica pica (LINNAEUS, 1758)

Migration (observations): Table I, Fig. 13E.

Passing specimens observed at both points. Maximum daily passage:
Hel — 5 (3 Apr. 64, 15 Apr. 67).

Nucifraga caryocatactes (LINNAEUS, 1758)
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Observed at the Mierzeja Wislana — 9 Apr. 67.
Corvus monedula (LINNAEUS, 1758)
Migration (observations): Table I, Fig. 13F.

Observed at both points, often in mixed flocks with C. frugilequs. Maxi-
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Fig. 13. Cumulative pentad graphs of passage (P;s). Results of observations (0) and trapping

(V). A — Pyrrhula pyrrhuwla (0), B — Sturnus vulgaris (0), C — Garrulus glandarius (0), D —

G. glandarius (V), E — Pica pica (0), F — Corvus monedula (0), G — C. frugilegus (0), H —
0. corone corniz (0). For other explanations see Fig. 6

mum daily passage: Mierzeja Wislana — 36 (27 March 66), Hel — 180 (10

Apr.

Corvus frugilegus LINNAEUS, 1758
Migration (observations): Table I, Fig. 13G.

64). One flock heard flying out to the sea after dark.
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Passage observed at both points. Maximum daily passage: Mierzeja Wi-
§lana — 207 (28 March 67), Hel — 2566 (10 Apr. 64).

Corvus corone cornix LINNAEUS, 1758

Migration (observations): Table I, Fig. 13H.

Passage observed at both points. Maximum daily passage: Mierzeja Wi-
§lana — 62 (4 Apr. 66), Hel — 168 (11 Apr. 64). Index of return till 25 Apr. —
0.23, after 25 Apr. — 1.12 (probably flights observed are chiefly those of the
local population to its feeding grounds).

Corvus corax LINNAEUS, 1758

Observed at both points, one or two specimens each time, throughout
the period of observations.

IV. BIOMETRIC CHARACTERISTICS OF PASSAGE

The most generalized basic biometric data — (H + MW)B, — concerning
all the species of which at least 6 specimens have been measured are given
in Table II. It contains material covering all the main biometric parameters
discussed in this paper:

Wing length — measured by the flattened chord method (CORNWALLIS
and SmiTH, 1960);

Tail length — measured by the method of the Operation Baltic (,,to the
back” — BUsSE and KANIA, 1970);

Indices of wing end shape (,e” and ,1”) obtained from the quantitative
wing formula: e = Zp— Zd, 1 = Zp -+ Xd, where Zp is the sum of distances
of the ends of the proximal remiges from the wing tip and 2d the sum of di-
stances of the ends of distal remiges (HOLYNSKI, 1965; BUSSE, 1967a);

Standard weight (w) — mean weight allowing for fat deposit, obtained
from the formula w= W —t, where W is the actual weight and t the fat
deposit (see below);

Fat deposit (t or T). T — mean degree of fat deposit 2ce. to the scale (BUSSE

and KAn1a, 1970), t — mean deviation in grams from the T, degree of fat
deposit (Busse, 1970);
Actual weight (W) — mean weight not modified by correction t.

The arithmetic mean (M), standard deviation (), mean error of mean (m)
and number of specimens (N) are given for each parameter and they permit
the full utilization of the data for comparative purposes. The following po-
lygraphic arrangement of these values is used in the tables:

(o] o m
N

I have carried out complete or only partial analyses, based on the scheme
discussed in Seetion IT (Figs. 3 and 4), for particular species according to the
material that I have had at my disposal.

4%
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Accipiter nisus

In addition to the standard measurements presented in Table IT, the lengths
of beak and tarsometatarsus were measured and the results are given in Table
100

Table IIL

Measurements of the beak and tarsometatarsus in Accipiter nisus on the basis of material
from Hel and Mierzeja Wislana together — (H-+MW)Bs

Beak Tarsometatarsus
Se N ey
) M G ’ m M c | m
1 2 3 4 5 6 7 t 8
a3 34 11,6 0,54 0,093 56,5 2,76 0,48
00 15 14,2 0,75 0,19 63,7 2,37 0,62

Aegolius funereus

Beak length: M = 15.8 mm (N = 14, ¢ = 1.67).

Prunella modularis

Although the division of passages into two waves was not very distinet
(p. 149), I compared the biometric parameters of two alleged groups (Table IV).
The comparison shows that the birds that migrate earlier are bigger. The diffe-
rence in wing length is statistically highly significant (p > 0.00003), those in
tail length and symmetry index of wing-tip ,e” are close to the level of sig-
nificance (p = 0.04 and 0.02) and the differences in index ,1” and standard
weight ,,w” are not significant. The direction of differences corresponds with
NiTECKI’S (1969) data for autumn waves. The possibility that the differences
observed resulted from the differentiation of the sex composition of these
two groups cannot — as yet — be excluded, because DEMENTIEV et al. (1954)
write that males and females differ somewhat in measurements.

Phylloscopus collybila

The wing and tail correlation chart compiled for all the specimens trapped
in the spring shows the existence of two well-marked groups (Fig. 14A). These
groups most likely correspond to sexes, since according to the data from li-
terature (DEMENTIEV et al., 1954; WILLIAMSON, 1962) Chiffchaff males are
distinetly larger than females. The unequal numbers of specimens in the two
groups can be explained by the fact that the time of observation at the point
where most specimens were recorded (Mierzeja Wiglana) did not cover the final
portion of the passage of this species, when females fly in the largest numbers.
Biometric parameters of both groups are included in Table V (all the diffe-
rences arve statistically significant). A comparison of Chiffchaffs flying over
the Hel Peninsula with thcse from the Mierzeja Wislana is given in Table VI.
The groups of alleged males differ significantly only in weight, which however
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is not enough to admit the existence of a territorial differentiation of specimens
that fly over these two observation points.

Phylloscopus trochilus

The wing and tail length correlation chart (Fig. 14B) shows the presence
of two groups analogous to those in Ph. collybita. They are however less distinet
as there are intermediate specimens. The quantitative relations of these groups —
269 males and 22 females — are natural, since, as in Ph. collybita, the obser-
vation pericd at the points did not include the whole passage. The differentia-
tion of the time of passage of males and females is also reflected by the data

A B
661 7t
66 72+
64+ 701
N\
62r AN 66 f
\
\
L L N\
60 N 66 S
N
N\
58 | N\ 64+ \
N EX
AN : \
N
56 O 62t N
Ao SR s O e SRS RS 6 260 e Eol sy 5ol 5B

Fig. 14. A simplified chart of correlation of the wing and tail (acc. to BUSSE’s (1968) method).

Numbers of specimens in groups given in the drawing. A — Phylloscopus collybita, B — Phyllos-

copus trochilus; solid line — simplified contour, dashed line — boundary between groups.
The horizontal axis indicates the length of tail, the vertical axis that of wing

published by DURMAN (1967) and RABoOL (1967). A, comparison of biometric
parameters is given in Table VII. All the parameters but the index of wing
symmetry ,e” differ significantly. The distribution of values obtained for
the indices of wing shape (,e” and ,1”) of alleged males is shown in Fig. 15.
In females these values are lower, reaching 32 for ,.e” and 38 for ,1”. In compa-
rison with the foregoing the trapping ¢f 6 specimens with distinetly higher
se” and ,1” values (e = 36, 36, 36, 40, 40, 41 and 1= 44, 46, 46, 50, 50, 51)
on the Mierzeja Wiglana on 20—25 April 1966 seems interesting. A comparison
of alleged males trapped at Hel and Mierzeja Wiglana is given in Table VIIL.
Only the tail lergth differs significantly, but the other parameters have the
same direction of differences. The existence of a wider territerial differentiation
in the Willew Warbler is also indicated by DURMAN’S (1967) and RABGL’S
(1967) data; the wing length represented mest numerously was 67 mm at Bard-
sey in Great Britain, 69 mm at Hossels in Denmark and 70 mm on the Polish
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60 |

40}

20}

ol
40t

20 |

Fig. 15. Distribution of the values of the wing shape indices ,e” and ,1” in Phylloscopus tro-
chilus (alleged males). The horizontal axis indicates the values of index, the vertical axis the
number of specimens

coast. It may be supposed therefore that after more material has been gathered
it will be possible to demonstrate this differentiation also within the area of
the Polish ‘coast.

Regulus regulus

A population analysis of the passage of this species has already been car-
ried out cn the basis of variation in the sex composition of passage in course
of time (BUsSE and MACHALSKA, 1969). A great number of specimens trapped
makes a close biometrical analysis of this problem possible.

On the basis of daily graphs of passage (P; — Fig. 16) the material has been
divided into basic units (Bpy), which after a preliminary comparative analysis
are combined into annual territorial—temporal groups (Bey). The result of this
grouping coincides as a rule with the result of the analysis of sex composition
(BusSE and MACHALSKA, 1969). Small changes occurred at the Hel point in
1965 and 1967. In 1965 the boundary between the two groups was shifted
from 20 April to 16 April on the basis of a greater biometric differentiation,
which was particularly well seen as regards the indices of wing shape in fe-
males. This shifting is also acceptable in the light of criteria assumed in the
study quoted (cumulative graphs of sex composition), for the stoppage of
a rapid increase in the proportion of females cccurred on 16 April and the
swing on 20 April was very slight in the graph. These two facts, put together,
may indicate a partial overlap of the passage periods of two groups. The perfect
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Tig. 16. Daily graphs of passage (P,) of Regulus regulus. Results of trapping. The arrows indicate the assumed division of biometric material into basic units (Bpy). The vertical axis represents
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parallelism of the passage curves for Hel and Mierzeja Wislana in 1967 sug-
gests the accordance of the divisions into groups. However, as the biometrical
analysis did not settle the question whether to leave the boundary between
the groups at Hel at 6 April or to shift it to 1 April, the questionable unit (2—
9 April) has not been included in either group. An illustration of the final divi-
sion into basic units (Bpy) and annual territorial-temporal groups (Bay) is-gi-
ven in Fig. 17. Table IX contains the biometric documentation of this division.
As will be seen from this Table the significant differences occur both between

1965H
1964H ¢
1965H

1960 H
MW

H
1967
MW+

1 ] |
26 3 &) 10 15 20 25 30 5 10 15
n v %

Fig. 17. Division into basic units and territorial-temporal groups in Regulus regulus. The

lines indicate the beginning and end of observation at the points: H — Hel, MW — Mierzeja

‘Widlana. Open circlets— boundaries of basic units (Bpy), filled circlets —boundaries of annual

territorial-temporal groups (Bgy). Boundaries of cumulative territorial-temporal groups:
solid line — Hel, dashed line — Mierzeja Widlana

specimens numbered in different groups (males: index of wing pointedness
»17, 1966; females: wing length, tail length, 1966; both indices of wing shape,
1965) and between thcse belonging in the same group (males: wing length,
1966, 1967; tail length, 1966; index of wing symmetry »e", 1965, 1966, 1967;
standard weight ,,w”, 1965, 1966; females: wing length, 1966, 1967; tail length,
1964, 1967; index of wing symmetry ,e”, 1965, 1966, 1967; index cf wing point-
edness ,1”, 1965, 1967; standard weight ,,w”, 1964, 1965, 1966). The occurrence
of significant differences in tail length between the males trapped on two con-
secutive deys (Hel — 5 and 6 April 1966) is a particularly interesting case.
The presence cf differences inside groups (inside populations) indicates a great
complexity of the biometric structure of populations on passage (possibly also
in breeding grounds). MACHALSKA (in litt.) found a similar differentiation while
analysis the autumn passage of the same species.

Table X contains data for the determination of the annual territorial-
temporal differentiation (Bay) in 1966—1967. The significance and direction
of the differences are shcwn in Fig. 18 where particular population groups
are represented by circles (groups from Hel — H I and H II, and from the
Mierzeja Wilana — MW I and MW II). One set of four circles represents the
differentiation of one paramcter. The mean values of a parameter for any two
groups under comparison may appear equal, which is marked by a thin arrow
with two heads pointing at appropriate circles (e. g. in the case of the wing
length of males from groups MW I and MW II in 1967), or they may differ.
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Table X

Means of biometric parameters of annual territorial-temporal groups of Regulus regulus for
Hel and Mierzeja Wiklana separately — Bgay. o, m, N are given in Table XII, for other
explanations see p. 171

Year, Wing Tail | Indices of Wing Wing Tail I Indices of Wing
Group|Point | Length | Length Shape Length |Length Shape
S 0 ¢ 1 S 0 e 1
1 J 3 4 5 6 o8 9 10
33 ‘ e
1966

I H 55.02 40.93 5.14 20.67 52.49 38.91 4.52 19.14
MW | 54.36 40.62 6.16 21.83 52.08 38.45 4.99 20.47
1I H 54.78 40.69 52.30 38.95 4.30 19.18
MW | 54.69 40.16 5.35 19.89 52.27 38.19 4.91 18.72

1967
I O (i5idl | Tsiliish 21.02 | 52.67 | 38.97 | 439 | 19.51
MW 54.50 40.76 6.25 22.05 52.19 38.85 5.34 20.80

I H 54.61 40.75 5.24 21.04 52.71 39.25 4.60 19.69
MW | 54.50 40.19 6.87 21.33 52.08 38.34 4.87 19.93

A difference which is not significant is represented by a thin arrow connecting
two circles and pointing at the group with the higher value of this parameter.
A statistically significant difference is marked by a thick arrow that points
at the group with the higher mean value. Significant differences constitute
the basis for the distinction of groups and therefore their symbols (thick arrows)
do not connect the symbols of groups. The biometric differentiations of males
and females are considered separately and the symbols of groups have two
lines of comparison, one for either sex, in the figure. The accordance of the
directions of arrows along these lines suggests the existence of differentiations,
even though they do not represent statistically significant differences; for
the fact that a difference is not significant statistically does not prove its lack
in reality.

The Hel — Mierzeja Wi§lana differentiation index values differ between
group I and group II (I: zgQ= 0.8, zg3= 0.9, z Q= 0.7; II: z3Q = 0.4,
233 = 0.2, 299 = 0.5). The differentiation of waves is also various at either
observation point (Hel: zgQ = 0.1, z33 = 0.0, z9Q = 0.1; Mierzeja Wiglana:
239 = 0.5, 233 = 0.4, z9Q= 0.6). The differences between the observation
points can be also detected by comparing the oscillations in the lengths of
wing and tail in consecutive years (Fig. 19); 3 cases in 8 have opposite direc-
tions of changes (one of these changes is statistically significant). Similarly,
5 cases in 12 have opposite oscillations of the values of these parameters for
5%
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Tig. 18. A diagram showing the differentiation of annual territorial-temporal groups (Bay)
in Regulus regulus. Thin arrow — statistically non-significant difference, thick arrow — sta-
tistically significant difference; arrows point at the group with the greater value of the pa-
rameter. H — group from Hel, MW — group from Mierzeja Wislana. More explanation will
be found in the text. S — wing length, O — tail length, e —index of symmetry of wing-tip,
1 — index of pointedness of wing-tip

An exemplary interpretation of the diagram of the ditferentiation of the wing length in
1967: the mean wing lengths of the females and males of group H I (Hel I) are smaller than
those of group H II, but they do not differ significantly; at the same time the mean for the
males from this group is smaller than the mean for group MW I (Mierzeja Wilana I), but
here the difference is not significant either. There is however a significant difference in wing
length between the females of group H I and those of MW I, the former being larger than the
latter. A comparison of groups H II and MW II shows the same situation as with groups oI
and MW I, whereas comparing MW I and MW II we find that the means for the males are
equal and the females of group MW I are larger than those of group MW II, but this last

difference is not significant

waves (here, too, one difference is statistically significant). An analysis of the
values of the parameters for a further degree of gemeralization, i. e. fcr the
cumulative territorial-temporal groups (B¢ — data: Table XI; significance
and directions of differences: Fig. 20), confirms the existence of differences
between both the observation points and waves. Here the differentiation is
still more distinct and the values of the index ,z” are on the average highe-
than at the level of annual groups (Bay): the Hel — Mierzeja Wislana differenr
tiation for group I is 0.8 (for By also 0.8), for group IT — 0.6 (Bg—0.4); the
differentiation of groups I and II at Hel is 0.4 (Bg,—0.1) and at the Mierzeja
Wiglana — 0.5 (Bgy—0.5). A comparison of males and females shows that
these last are more differentiated: z9Q = 0.48 (Bgy) and 0.65 (Bg) against,
respectively, 0.37 and 0.50 in males.

The demonstration of both territorial and temporal differentiations allows
the presentation of variation in the biometric parameters of a population from
year to year thanks to the successful identification of definite populations
in successive years. This variation is documented with the data given in Table
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Tig. 19. Oscillation in the length (in mm) of the wing (upper graphs) and tail (lower graphs)
for annual territorial-temporal groups (Bay) of Regulus regulus. Open circlets — group I, filled
circlets — group II, solid line — Hel, dashed line — Mierzeja Wislana

XII and the significance of the differences is illustrated by a graph in Fig.
21, in which the values of the biometric parameters in particular years are
represented by suitably marked circles; circles described with dashed lines,
which denote lack of data for a given year, are used to maintain a uniform
graphic arrangement. The significance of the differences was tested for all
combinations (following the rule ,each with each”) and the results is illustra-
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Fig. 20. A diagram of the cumulative territorial-temporal differentiation (Bg) in Regulus requlus
S — wing length, O — tail length, w — standard weight, e — index of symmetry of wing-tip,
1 — index of pointedness of wing-tip. For other explanations see Fig. 18 (p. 188)

I Il 1 il
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Fig. 21. A diagram of the oscillation differentiation of annual territorial-temporal groups
(Bay) in Regulus regulus. Significance of differences in values for all years at Hel: circle-con-
necting line — non-significant difference, no line — significant difference, circle described
with dashed line — no data for given year. S — wing length, O — tail length. More explanation
will be found in the text on p. 189

An exemplary interpretation of the diagram of the wing-length differentiation in the
females of group I in this drawing is as follows: the mean length of wing in 1963 is significantly
different from the means for all the remaining years (no circle-connecting lines); differences
are not significant between the means for 1964 and 1966, 1965 and 1967, 1966 and 1967 (lines
are present) and they are significant between the means for 1964 and 1965, 1964 and 1967,

1965 and 1966 (no lines)
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ted diagrammatically by connecting respective circles (lack of significance)
or leaving them not connected (differences found significant). Thus the lack
of any significant difference is represented by lines that connect the symbols
of years in all possible combinations (e. g., males — wing length, group II;
females — tail length, group I); ancther extreme case (all differences signi-
ficant) does not appear in this figure but it would be represented graphically
by separate circles, not connected by any straight lines. As the data are in-
complete, the degree of variation in individual parameters can be measured,
using the indices ,z” and ,s”, cnly for the wing and tail lengths. In both cases
the variation in group I is greater than that in group IT (I: z= 0.43, s = 3.95;
il 7 — 012 S .80

All the data quoted above lead to the following general statements on the
passage of Golderests:

1. The analysis of the parameters of annual and cumulative territorial-
temporal groups indicates the existence of biometric differentiation both be-
tween the Hel and Mierzeja Wiglana observation points and between the sub-
sequent groups of birds passing over these points. This confirms the conclu-
sicns made previously on the basis of variation in sex composition (BUSSE
and MACHALSKA, 1969).

2. The significant differences between basic units within a group signal
the occurrence of a still subtler differentiation than that I managed to point
out in this study.

3. The Golderest shows variation in the values of the biometric parameters
of populations in consecutive years. This variation varies from population
to population.

Phoenicurus phoenicurus

The small number of Redstarts trapped in the spring dces not permit the
confirmation of the differentiation found between the groups flying over Hel
and the Mierzeja Wilana in the autumn (BUSsE, 1972). The parameter
values of these two groups do not differ significantly (Table XIII). A compa-
rison of the data concerning the spring passage with those from the autumn
passage (Table XIV) shcws that in spring the mean wing length is smaller
than it is in autumn (one difference significant) and so are the actual weight
of males (no significant differences) and the tail length cf birds from the Mie-
rzeja Wislana (no difference significant cither), whereas the tail length of birds
from Hel is smaller in autumn (differences significant for both sexes). The
fact that the length of feathers (wing, tail) is smallerin spring (worn feathers)
than in autumn (new feathers) is quite natural; on the other hand, the rever-
sed direction of this difference suggests that different groups of birds pass
over Hel in spring and in autumn. It is obvious that the members of the spring
group would have to have longer tails than the birds which migrate in the
autumn. On account of the scantiness of autumn material it cannot, as yet,
be settled which of the groups distinguished (Bussm, 1972) might be taken
into account. This problem is therefore left open for the present.
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Table XIV
Comparison of spring and autumn parameter values in cumulative territorial groups of Phoeni-
curus phoenicurus for Hel and Mierzeja Wislana separately — Bg. Arrangement of data:
M-4m, for other explanations see p. 171
33 2%
Sex : i
Season, Wing Tail Standard ‘Wing Tail Standard
Group Length Length Weight Length Length Weight
S 0 w S (0) W
Spring 79.944-0.43 | 59.584-0.51 | 14.504-0.54 | 77.94-0.53 | 59.29--0.61
H
Autumn 80.184-0.27 | 58.8540.41 | 14.884-0.22 | 78.48--0.22 | 58.224-0.36
SW-8 * i
Spring 79.96+0.77 | 59.430.79 | 14.36 - 0.43
MW
Autumn 80.634-0.25 | 59.914-0.38 | 14.6140.22
SW-F * :

* Determination of autumn populations after Busse (1972).

Erithacus rubecula

The Robin is another species for which a close biometric analysis can be
carried out because of the large number of specimens trapped (7204).

Daily graphs of passage (P; — Fig. 22) permit the division of the material
into basic units, which in extreme cases embrace a two-day period (15—16
April 1965). In 1963—1965 the basic units were not joined together into annual
territorial-temporal groups (Fig. 23), since the Robin’s wing formula was not
examined then and it seems impossible to discriminate the groups without
analysing the indices of wing shape. Changes in the value of these indices were
used as the basis for the consolidation of the basic units into groups in 1966—
1967. The biometric characteristics of the basic units the differentiations and
their significance are in Table XV. As in R. regulus, differences occur between
units belonging to different groups as well as within one and the same grcup.
A characteristic picture of variation of the wing and tail lengths in Robing
is a descending curve; the values of these parameters are smaller and smaller
usually from the very beginning of the passage to its end. According to PAYEV-
SKY (1969), Robin females are smaller than males and in course of time their
proportion in the number of birds flying over an observation point increases
gradually and consequently the curve is descending in shape. Although the
possibility of influence of this phenomenon should not be disregarded, it does
not elucidate the facts associated with the correlation of the wing and tail
dimensions. In an earlier methodical paper (BUSSE, 1968) as an example I
used the differentiation of the correlation of the wing and tail lengths in the
Robins trapped at Hel in the spring of 1966. Figs. 3, 4, 7 and 8 of the quoted



300

3001 1963
200
ol L e
100
oo
1 1 2 2
300
200
1964
500t
100
400+
3OO
2001
00 f 100
i L Y s e G 1
26 31 5 10 15 20 25 30 S 10 15
1 v V

1965
1966

1067

e 10 5 0. 5 30 5 1o 5
11 I\ V

Fig. 22. Daily graphs of passage (P,) of Erithacus rubecula. Results of trapping. The arrows indicate the division of the biometric material into basic units (Bpy). The vertical axis represents the
number of specimens
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Acta Zoologica Cracoviensia XXI/6
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Fig. 23. Division into basic units and territorial-temporal groups in Erithacus rubecula. For
explanations see Fig. 17 (p. 186)

paper indicate the existence of three (and not two as in sex differentiation)
subgroups among the migrating specimens and show that the changes in fre-
quency during the passage occur within all the three groups observed. Fig.
24 suggests that the simple differentiation of sex composition is also doubtful
as the cause of decrease in the wing and tail lengths. The picture obtained
cannot be explained by the differentiation of sex composition, especially
in so far as the values for the Mierzeja Wiglana are concerned. The full inter-
pretation of this diagram is faced with difficulties connected with the igno-
rance of the spatial structure of the species with respect to biometric differen-
tiations. The hypothesis arises, or rather a still undocumented supposition,
that Fig. 24 is an approximate picture of the distribution of units distinguished
during the passage in the breeding grounds, the scale of the drawing and the
geographical situation being naturally unknown. This hypothesis might
appear well-grounded only if the gradients of variation of the wing and tail
in the terrain were identical as regards size and perpendicular to each other
(like the coordinate axes in the diagram). It would therefore be a very special
case. The emerging problem of the spatial structure of a species and popula-
tion is unusually complex, especially if the annual oscillations found in the
values of biometric parameters are also taken into consideration. Further
studies on this problem will have to be preceded with a very detailed descrip-
tion of migration in a number of species.

As I have already mentioned, the discrimination of groups larger than
basic units was possible only in 1966 and 1967. The biometric parameters
of the ernval territoriel-texxporal grovps (Bgy) are given in Table XVI, whereas
Fig. 25 shcws the directicn and significance of differences. In the Robin the
differentiaticns are still greater than they are in the Golderest. That is true
of beth the differentiaticn between the observation points (z = 0.63 for group I
and 0.50 for group II) and that between the groups (z= 0.75 for both points).
It is am interesting fact that while there is a great differentiation between the
groups (ccnsiderable number of significant differences), the direction of dif-
ferences mey change in particular years (e. g. wing length: H I — MW I, in-
dex of wing symmetry ,e”: H II — MW II). A comparison of the two obser-
vation points as wholes (without distinguishing groups I and IT), presented
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in Table XVII, confirms the existence of the differentiations demonstrated
before at the level of annual groups; the differences are statistically signi-
ficant for the wing and tail lengths and for the index of wing pointedness ,1”,
and they are close to the level of significance for the index of wing symmetry
W

Table XVIIT and Fig. 26 illustrate the variation of the biometric parame-
ters with time. The values of the indices ,z” and ,s” are very high for both

77e
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70 71 77 75 7

Fig. 24. Correlation of the mean lengths of the wing and tail for basic units (Bpy) of Erithacus

rubecula. Open circlets — Hel, filled circlets — Mierzeja Wilana. The lines connect successive

basic units of one year. The dashed line represents the constant wing to tail length ratio of
0.838. Horizontal axis — wing length, vertical axis — tail length

the wing and the tail length, showing huge fluctuations of the parameters
in congecutive years.
The data presented above permit the following conclusions about the

passage of Robins:

1. Robins show a distinet differentiation between the Hel and Mierzeja
Wiglana observation points and within these points between successive groups.
The biometric differences cannot be referred exclusively to variation in the
sex composition, for it does not explain all the facts observed.

2. The analysis of the parameter values in the Robin reveals the occurrence
of variation below the level of populations; this variation is even more diffe-
rentiated here than it is in the Goldcrest.

3. The results obtained from the analysis of the correlation of measure-
ments suggest that the biometric structure of populations is an extremely
complicated problem.
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4. The variation of the Robin’s parameter values in consecutive years
is very great.

0-0 -0 00 ¢
@ @6 @) - @
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Fig. 25. A diagram of the differentiation of annual territorial-temporal groups (Bgy) in Hrit-
hacus rubecula. For explanations see Fig. 18

0
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Fig. 26. A diagram of the oscillation differentiation of annual territorial groups (By) in Frit-
hacus rubecula. 8 — wing length, O — tail length. For other explanations see Fig. 21 (p. 191)

1966

Turdus philomelos

The graphs cf the passage of the Song Thrush suggest the possibility of
its temporal differentiation. This hypothesis has not however been confirmed
by the results of biometry, for the birds migrating till 20 April and making
group I of the (H 4 Mw) Beytype differ from those migrating later in only
one point out of the 24 possible differences. Naturally, the fact that the dif-
ferences have not been detected does not prove that no differences exist here.
Too small a number of specimens examined, especially in the alleged group
that migrated later, probably prevents their detection. Unlike these possible
group differentiations with time, the differentiations between the observa-
tion points can be demonstrated both in particular years, on the material
of annual territorial groups (By), and for the whole period of activity at the
observation points, cn the material cf cumulative territorial groups (Bs). The
biometric differences between Seng Thrushes flying over Hel and the Mierzeja
Wiglana are given in Table XIX and Fig. 27. The differentiation is fairly di-
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stinet (z = 0.6), although the directions of differences in wing length are op-
posite in 1966 and 1967. The differentiations considered for the whole passage
of a given observation point are less distinct (Table XX: zag= 0.0, zim = 0.5,
Zindet = 0.4).

& o

= D
GOl ) (i

e

1966
1967
1966
1967

1966
1967
1966
1967

966
1967

Fig. 27. A diagram of the differentiation of annual territorial groups (By) in Turdus philomelos,
S — wing length, O — tail length, w — standard weight, ¢ — index of symmetry of wing-tip
1 — index of pointedness of wing-tip. For other explanations see Fig. 18 (p. 188)
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Fig. 28. A diagram of the oscillation differentiation of annual territorial groups (By) in:Turdus
philomelos. For explanations see Figs. 27 and 21

The fluctuations of the parameter values with time are relatively small
(z= 0.44, s = 1.93), although the data given in Table XXI and Fig. 28 refer
to all the birds regardless of their age. Adult and young Song Thrushes differ
in measurements (see Table IT) and an increase in variation might have been

expected with the cumulative values of parameters, but it has not been obser-
ved.



Table XIX

Biometric parameters of young specimens (imm.) in annual territorial groups of Turdus

philomelos for Hel and Mierzeja Wislana separately — By. Arrangement of data: oy M for

other explanations see p. 171

Wing Length | Tail Length Indicad o0 Wing, Shanp Actual
Year |Point Weight
S 0 e 1 W
1 2 a1 4 5 6 7
115.8 83.2 59.5 67.1 65.5
1966 H 2.19 0.23 2.96 0.32 3.95 0.63 424 067 | 3.91 0.74
86 86 39 39 28
117.2 83.5 62.3 69.8 65.5
MW | 3.10 0.40 3.14 0.41 5.68 0.76 5.63 0.75 | 4.26 0.56
60 60 58 58 58
116.7 83.6 60.7 68.6 62.1
1967 H 2.22 0.33 2.70  0.40 488 0.83 5.24 0.85 | 3.07 0.59
45 45 35 35 27
115.9 82.4 61.9 69.5 65.2
MW | 249 0.19 2.84 0.22 4.59 0.87 432 0.34 | 3.96 0.32
171 17 160 160 150 .
Table XX

Biometric parameters of cumulative territorial groups of Turdus philomelos for Hel and Mierzeja

M
Wislana separately — Bs. Arrangement of data: oy m, for other explanations see p. 171

Indices of Wi Sh
Wing Length | Tail Length e B VINE S Actual
Age |Point Weight
S 0 e 1 w
1 2 3 4 5 6 7
ad 117.7 85.3 63.5 71.1 64.4
H 2.66 0.31 3.569 042 4.95 0.74 2.52 0.38 2.40 0.42
74 74 45 45 33
116.6 84.8 61.2 70.9 65.9
MW 2.57 0.39 3.05 0.46 4.14 0.66 4.60 0.72 3.72  0.57
44 44 40 40 43
im 1182 83.3 60.2 67.8 63.8
H 2.26  0.20 2.88 0.25 4.43 0.52 4.80 0.56 3.89. 0.52
131 13l 74 74 55
116.4 82.7 61.9 69.9 65.3
MW 2.58 0.17 2.97 0.20 4.88 0.33 471 0.32 | 4.04 0.28
231 231 218 218 . 207
4 116.7 83.4 60.3 67.2 64.9
H 2.95 0.11 3.30 0.14 5.26  0.33 5.81 0.36 491 0.24
784 545 252 252 421
116.8 83.3 62.0 70.4 65.6
MW 2.72 0.15 3.21 0.18 4.80 0.27 3.21 0.18 4.00 0.23
329 329 306 306 293




Table XXI

Variability of biometric parameters in annual territorial-temporal groups of Turdus philo-
melos in successive years for Hel and Mierzeja Widlana separately — Bgy. Arrangement of

N
data: o M for definitions of indices ”z

9,9

and ”s” see p. 133 and 134 for other explanations p.171

: e Wing Length Tail Length Indices of Wing Shape A ct.ual
Point I dz’z Weight
i 8 0 o 1 W
1 2 3 4 5 6 7
o 116.5
1963 | 2.84 0.38
239
115.7 82.7 64.2
1964 | 2.82 0.22 3.17  0.24 5.11 0.39
170 170 172
118.0 83.4 59.3 66.6 64.8
1965 | 2.94 0.23 3.18 0.24 5.38 0.47 6.08 0.53 | 5.20 0.41
170 170 133 133 161
116.3 83.7 61.0 68.6 65.9
1966 | 2.38 0.22 3.10 0.28 4.56 0.61 2.39  0.48 3.96 0.56
121 121 56 56 43
117.4 84.5 61.8 69.4 62.2
1967 | 2.69 0.28 3.50 0.38 5.20 0.66 548 0.70 | 3.76 0.56
84 84 63 63 45
8 2.9 1.6 1.2 1.6 2.4
Y/ 0.4 0.3 0.3 0.7 0.5
MW 118.1 84.2 62.5 66.7 66.1
1966 | 2.66 0.25 3.13  0.29 5.40 0.50 5.48 0.53 4.20 0.42
114 114 106 106 100
‘ 116.1 83.0 61.7 70.2 65.3
1967 | 2.50 0.17 3.05 0.21 3.46 0.32 4.39 0.31 3.81 0.27
215 215 200 200 193

Turdus iliacus

On account of the small number ofsp ecimens trapped, the birds migrating
through the observation points under study can be compared onlyin appro-
ximation (Table XXII). As in T. philomelos, differentiation is present, but
it is not very distinet in my material (zaa= 0.0, Zim = 0.2, Zinget= 0.4). The
main cause of failure to demonstrate differences here is probably the small
size of the sample.

Turdus merula

The Blackbird is characterized by distinet sexual-and-age dimorphism
involving both its coloration and biometric characters (Table II). Differences
in mest of the parameters are significant for both sex and age groups. Only
the differences in the values of the indices of wing shape between young and
old birds of both sexes and the difference in weight between young and old
females are not significant. None of the differences between the birds from
Hel and the Mierzeja Wiglana is significant (Table XXIII, Fig. 29). The po-
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Table XXII

Biometric parameters of cumulative territorial groups of Turdus iliacus for Hel and Mierzeja

M
Wiélana separately — Bs. Arrangement of data: o N I for other explanations see p. 171

Indices of Wing Sh
Wing Length | Tail Length e oo 0D Act‘ual
Age !Point Weight

S (¢} e 1 w

1 2 3 4 5 6 7

ad 116.5 85.5 67.6 75.9 57.4
H 2.73 _0.38 3.08 0.43 4.53 0.75 4.57 0.74 4.84 0.85

51 51 38 38 32

116.7 80.3 67.3 76.9 59.0
MW 2.08 0.37 2.90 0.52 4.37 0.83 4.79 0.89 3.36 0.63

31 31 29 29 28

ETmaY 116.5 81.7 67.1 74.5 57.7
H 2.91 0.36 3.45 045 5.85 0.86 5.15 0.76 3.568 0.53

59 59 46 46 45

115.5 79.3 67.3 76.6 58.0
MW 2.66 0.26 2.83 0.28 479 048 4.72  0.47 3.81 041

101 101 101 101 85

79 116.5 81.0 66.0 74.1 58.0
H 3.11 021 3.26 0.22 6.28 0.49 6.08 0.53 5.39 0.40

215 215 130 130 181

115.8 79.5 67.3 76.5 58.2
MW 3.38 0.29 2.87 0.25 4.66 0.41 4.68 0.41 3.83 0.36

132 132 130 130 113

ssibility of certain differentiations is however suggested by the conformity
of the directions of differences in body weight and in the index of wing
pointedness ,,1”.

Aegithalos caudatus

The correlation c¢hart of wing and tail lengths compiled for 85 specimens
trapped in the spring reveals the existence of two groups, which differ above
all in tail length. This differentiation is illustrated in Fig. 30; the two groups,
each homogeneous internally, differ sharply frcm each other. They constitute,
respectively, 61 and 39 per cent of the total of these birds, which would permit
their interpretation as the result of sexual dimorphism, unless they had been
compared with the birds trapped in the autumn (Mierzeja Wislana — 13 Octo-
ber 1969). The correlation chart for these last birds does not shcw any distinet
division into two groups and the distribution of the tail lengths, in spite of
its two peaks, does nct resemble the spring distribution. An attempt made
to check the hypothesis of sexual dimorphism using a correlation chart of the
measurements of 30 skins from the ccllection of the Institute of Zoolegy, Polish
Academy of Sciences, in Warsaw gave no definite results; in both groups that
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Table XXIII

Biometric parameters of cumulative territorial groupslof Turdus merula for Hel and Mierzeja

M
Wislana separately — Bs. Arrangement of data: o N 1, for other explanations see p. 171

Indices of Wing Shape
Age, Wing Length | Tail Length - e Actual
Sex |Point Weight
S e 1 W
1 2 3 4 5 6 7
33 ad 131.7 112.0 32.5 56.6 91.0
H 3.79 0.48 5.90  0.79 5.00 1.35 4.39 1.07 7.93 1.03
62 56 17 17 59
3gim 128.9 107.5 28.5 53.8 86.7
H 3.26  0.22 5.356 0.40 4.73 0.73 5.62 0.87 6.72 0.51
215 183 43 43 177
128.5 108.2 31.0 55.0 84.7
MW 2.43 0.48 3.80 0.75 3.93 0.79 3.88 0.72 4.32 0.88
26 26 25 25 24
99 ad 126.8 106.5 26.8 51.6 84.3
H 3.568 0.28 5.31 0.46 491 0.66 4.55 0.61 6.78 0.60
165 132 55 55 127
126.2 105.0 27.9 51.7 81.6
MW 2.71  0.60 3.36 0.74 5.38 1.25 4.57 1.06 3.84 0.83
20 20 18 18 21
QQim 125.1 104.2 27.7 50.8 83.4
H 3.46 0.27 4.21 0.34 4.28 0.71 5.31 0.88 5.74 0.47
167 152 37 37 145
125.2 105.4 26.10 51.5 83.2
MW 2.81 0.57 3.19 0.65 4.13 0.98 4.16 0.99 5.74 0.59
24 ! 24 18 18 24
e
Eimle AR
Ei;s ll £ 3|5 | £
Ol Sl
i 11
3 o)
o @ ‘
| ) || R
g | | s fa E
15 | | L SISl R
D Bl o) S el
C I ) C 1 ) It
e (i W

Fig. 29. A diagram of the differentiation of cumulative territorial groups (Bs) in Turdus
merula. For explanations see Figs. 27 and 18
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Tig. 30. Distribution of tail lengths in Aegithalos caudatus. A — spring group A, B — spring
group B, C — autumn birds trapped at Mierzeja Wislana observation point on 13 Oct. 1969.
Horizontal axis — tail length, vertical axis — number of specimens

could be distinguished there were specimens identified as males and females.
To be sure, in very many cases (especially in the autumn) the preparers of skins
gave incorrect sex determinations, which I had the opportunity to verify so
far as other species are concerned. Thus the problem of the existence ¢f groups
in the correlaticn chart remains open. The groups distinguished differ signi-
ficantly in wing and tail lengths, whereas the other parameters show no signi-
ficant differences (Table XXIV).

Table XXIV

Biometric parameters of groups of Aegithalos caudatus distinguished in correlation chart
(Fig. 30) for Hel and Mierzeja Witlana together — (H-4+MW)Bs.A — group of birds with

M
with shorter tail, B — group of birds with longer tail. Arrangement of data: ¢ - m, for other

explanations see p. 000

. Wing Length | Tail Length Indices of Wing Shape Actual Weight
roup
S O e 1 W
1 2 3 4 T 6
63.60 88.48 — {76 27.52 7.97
A 1.81 0.25 o 03] 2.18  0.40 3.09 0.57 0.65 0.12
52 52 29 29 L
64.94 92.21 VR 27.58 9.94
B 1.50 0.26 2.27 0.39 178 020 2.60 0.41 0.71  0.11
33 33 40 40 e
64.12 91.12 —1.59 217.55 8.01
Total 1,82 0.20 4.06 0.44 1.93  0.23 2.84 0.34 0.73  0.084
85 85 69 69 74
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Parus caeruleus

I shall hardly touch on the biometry of the Blue Tit because of the finding
of sexual-and-age dimorphism in its dimensions (Table XXV). Young birds
of two sexes differ significantly in wing and tail dimensions but not in the
indices of wing shape, there being no data available for adult birds. Since the
methcd for sex determination on the basis of the coloration of the wing co-
verts was not introduced until 1966, the results of comparison of the young birds

Table XXV
Biometric differentiation of sex-and-age groups of Parus caeruleus at Hel in 1966 — (H)By.

M
Arrangement of data: o N m for other explanations see p. 171.

Sex and Age | Wing Length Tail Length Gy ol s Sl
N (0] e 1
1 2 3 4 5
65.80 53.02 2.13 20.48
43 im 1.53 0.19 2.09 0.26 1.70 0.35 2.39 0.50
66 66 23 23
64.04 51.74 2.00 20.50
2 im 0.96 0.13 1.46 0.19 2.02 0.41 1.73 0.35
58 58 24 24
65.23 52.77
Q0 ad 148 oAl 1.67  0.46
13 13

from 1965 (Table XXVI — sex not discriminated) should be treated with
discretion. The birds of group I are larger than those of group II (difference
in tail length significant), which might reflect the predominance of females
during the later phase of passage. This is hcwever denied by a clearcut dif-
terence in the pointedness and symmetry of wing (the difference is significant
for the index ,e” or close to the level of significance for ,17, which characters
are not differentiated with regard to sex (Table XXV).

Parus major

A division into basic units, which are at the same time conjectural groups,
was plotted on the daily graphs of passage (P; — Fig. 31). The number of
specimens measured does not permit a subtler division. In examining such
distinet groups special attention should be given to the problem of their sex
and age composition. A number of facts difficult to interpret can be seen in
Table XXVII, which illustrates the sex and age structure. A small number
of males (except in 1964, the year of very intense migration) may be explained
by a generally smaller tendency for males to migrate, which is also a well-
known phenomenon in other species (e. g., in Fringilla coelebs — DEELDER,
1949). It is however more difficult to elucidate the large proportion of old spe-
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Fig. 31. Daily graphs of passage (P,) of Parus major. Results of observations. The arrows
mark the division of the biometric material into basic units (Bpy). Vertical axis — number
of specimens. The symbols SE (above axis) and NW (under axis) indicate the passage direction
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. Table XXVII
Percentage sex-and-age composition of annual territorial-temporal groups‘ ©of Parus major

for Hel and Mierzeja Wislana separately — Bay

|

Hel Mierzeja Wislana
Groups' (1) ) otal Groups (1) Total
S )

1963 : ;
N 409 | /115 19 | 543
% 3838 38.7 | 33.1 | 53.0 | 38.0
1964 v ‘
N 3568 | 738 | 232 | 4538
% 33 57.3 | 38.2 | 34.1 | 55.5

- adults in the total of 33, in % | 68.1 | 72.7-| 58.3 67.5
adults in the.total. of 99, in 9 0 32.5.|,32.7 | 32.6 | 32.6

1965
N 329 | 114 | 293 | 736
% 33 25.2 | 31.6 | 41.6 | 32.7

adults in the total of 3g&, in % 55.4 | 75.0 | 64.7 | 63.1
adults in the total of 99, in % 16.2 | 51.3 | 48.0 | 32.7

1966

N 342 31.7 | 34.1 | 32.8 48.3 | 37.4
% 33 34.5 63 405 | 70 29 99
adults in the total of @&, in % 19.5 30.0 | 21.0 | 56.5 . 50.0 | 54.1
adults in the total of 9, in 9, 11.6 14.0 | 12.0 | 14.09 13.0 | 14.5
1967

N il 38 109 | 63 25 88
% 33 32.4 42.1 | 35.8 | 38.1 56.0 | 43.2
adults in the total of 33, in % 9 25.0 36.0 | 36.8
adults in the total of @@, in 9, 14.6 10.3 9.0 | 10.0

cimens among the males in the spring of 1964 (67 9) and its being marked-
ly larger than the proportion of old females. CZAJA ToPINSKA' (1969) discusses
this question with reference to the spring of 1964 on the H>l Peninsula in com-
parison with the autumn situation on the Micrzeja Wiglana. She states that
some of the specimens regarded as young in the autumn -are regognized as
old in the spring (birds cf the first brood), but this interpretation is groundless,
for so far Great Tits have not been noted to moult in the winter, which is a pre-
requisite to the change of the age classification of a bird in the spring. As it
is rather difficult to determine age in Tits, I have carried out a statistical bio-
uietric check of determination by examining the distributions of wing and
tail lengths in different sex and age groups. Fig. 32 shows an example of such
a check (group I, 1964), in which- the unlikeness of the distributions of the
wing lengths suggests the correctness of the determination. Thus, reJeetmg
CzAJA-ToPINSKA’S (1969) interpretation, I am rather inclined to see the cause
of the high proportion of adult birds in the action of intense selection in 'Wlnter
7 — Acta Zoologica Cracoviensia XX1/8



218

80
60

40}

20

Fig. 32. Distribution of wing lengths in Parus major trapped at Hel on 27 March — 9 Apr.
1964. Horizontal axis — wing length, ‘in mm, vertical axis — number of specimens
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Fig. 33. Changes in the quantitative relation of sexes during the passage of Parus major in
1964 and 1965

quarters. The percentage of young birds perishing in the winter quarters
is considerably higher than that of adult birds, which results in @ change in
their proportion compared with the state in the autumn. A similar interpre-
tation, but concerning changes in the sex composition in E. regulus, has been
given by BUSSE and MACHALSKA (1970). This explanation seems also to con-
firm the fact that the phenomenon under discussion oceurs most drastically
in the years of intense migration and therefore when the selection pressure is
particularly great. The changes in the sex composition during migration are
equally interesting though still more difficult to explain (Fig. 33). In two suc-
cessive years of intense migration (1964 and 1965) the changes have opposite
directions. No ‘sensible interpretation of this phenomenon oceurs to me.
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Table XXVIII

Biometric parameters of annual territorial-temporal groups of Parus major at Hel — (H)Bgy.

M
Arrangement of data: o N M for other explanations see p. 171

Year, Standard Actual
Sex, Group | Wing Length | Tail Length Weight Fat Deposit Weight
Age
S (0] w t w
1 2 3 4 5 7
1964
33 ad 75.80 65.69 17.93 —0.08 17.85
I 1.68 0.098 2.23 0.12 1.07 0.041 | 0.61 0.023 | 1.23 0.047
332 332 694 694 694
75.39 65.08 17.84 —0.23 17.61
1T 1.93 0.17 2.35 0.21 0.88 0.070 | 0.76 0.060 | 1.17 0.092
124 124 159 159 159
75.00 64.75 17.07 —0.45 16.62
111 2.14 0.32 2.54 0.38 0.98 0.15 0.69 0.10 1.16 0.17
e 45 45 45 45 45
33 im 75.19 64.23 17.65 +0.12 17
I 1.57 0.11 2.14 0.15 1.36 0.075 | 0.63 0.035 | 1.43 0.079
209 209 324 324 324
74.34 63.54 17.61 —0.42 17.19
II 1.78 0.25 2.10 0.30 0.89 0.12 0.59 0.079 | 1.07 0.14
50 50 57 57 57
74.47 63.78 17.21 —0.50 16.71
11T 1.97 0.35 2.31 041 0.87 0.15 0.52 0.086 | 1.01 0.17
32 32 33 33 33
22 ad 73.53 62.92 16.93 —0.25 16.68
I 1.70 0.14 2.35 0.19 1.12 0.075 | 0.65 0.043 | 1.29 0.087
154 154 222 222 222
72.36 62.33 16.83 —0.35 16.48
I 1.73 0.18 1.81 0.19 0.92 0.090 | ¢.60 0.059 | 1.10 0.11
90 90 102 102 102
72.38 61.84 16.44 —0.46 15.98
III 1.91 0.27 2.38 0.33 1.18 0.16 0.58 0.081 | 1.32 0.18
50 50 52 52 52
99 im 72.47 61.53 16.78 —0.21 16.57
I 1.47 0.10 2.26 0.15 1.01 0.049 | 0.56 0.028 | 1.16 0.057
238 238 409 409 409
71.84 61.12 16.68 —0.33 16.35
11 1.856 0.14 2.24 0.16 0.90 0.059 | 0.56 0.037 | 1.06 0.070
186 186 231 231 231
72.03 61.03 16.46 —0.41 16.05
III 1.52 0.16 2.32 0.24 1.02 0.10 0.49 0.049 | 1.14 0.11
96 96 101 101 101

e
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1 2 3 4 5 6 7
© 1965 ] Jetssd
33 ad i a9 ~ 66.50 1418.04 10.36 18.40
I 1.80 0.28 1.97 0.30 | 0.88 0.13 | 0.83 0.13 | 1.21 0.18
42 42 44 44 44
76.45 65.93 17.91 —0.30 17.61
IT-. | 216 -0.42 2.04 047 | 0.84 0.16 | 0.64 0.12 | 1.07 "0.21
o 27 27 27 27
: 76.89 64.86 17.72 +0.08 17.80
I | 200 0.23 2.26 0.26 | 0.97 0.11 | 0.82 0.091 | 1.27 0.14
; 5 75 80 80 80
3&im : 76.34 64.91 17.73 10.41 18.14
T 4>, 025 [ 240 D43 0.6 0.12 (1 0:69 0z HE0G7 017
32 e 139 33 33 133
1 76.45 65.80
I 2.40 0.80 243 0.75
9 9
‘ 76.80 64.34 18.10 1-0.08 18.18
11X 1.66 0.25. 9.56 0.40 | 0.98 0.16 | 0.74 0.12 | 1.22 0.20
: 41 41 37 37 37
Q0 ad. : 75.07 ~ 63.55 17.35 40.35 | 17.590
I 1.66 0.26 2.31 0.37 | 0.40 0.063 | 0.96 0.15 | 1.04 0.16
40 ' 40 40 40 40
! 74.71 63.53 17.33 —0.06 17.27
I 1.89  0.30 1.41 D.22 | 088 0.4 "|'0.66 0.11 | L10 0.18 |
f 38 38 38 38 38 ;
75.03 62.20 17.05 0B Tss
_anoi 178 0.20 | 2.18 0.24 | 1,08 0.12 | 0.78 0.098 | 1.53 0.15
: 79 g 76 76 76
Q0 im _ 74.42 62.72 17.12 40.48 17.60 -
1 1.58 0.11 2.01 0.14 | 099 071 | 0.58 0.042 | 1.15 0.082
: 197 197 197 197 197
3 74.13 63 17.24 —0.22 17.02
I 151 (iod 1.99 0.32 | 0.62 0.10 | 0.71 0.12 | 0.94 0.15
‘ 35 38 37 37 | B
74.99 62:47 17.07 +0.21 17.28
111 1.87 0.20 2.23. 0.24 | 1.13 0.13 | 0.66 0.074 | 1.31 0.15
85 S 80 80 - 80

The blometrlc analysis of groups has been limited to 1964 and 1965 because
of the lack of sufficient material. It permits the study of group differentiation
with time but not comparlsons between - pomts However, a number of re-
coveries (autumn — Mlerze;a Wiglana, spring — Hel) indicates that these
groups are mixed to a high degree. Table XXVIIL contains & comparison
of b1ometrlc parameters of groups, and the direction and significance of the
differences are shown in Fig. 34. The estimation of the differentiation of grousp
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exclusively on the basis of the significance of differences leads to the inference
that these differences are relatively small (,,z” is 0.22 for groups I and II, 0.08
for groups II and III and 0.37 for groups I and III). In the case of a species
in which both the sex and age of specimens can be determined the conclusion
may also be reached by estimating the accordance of the directions of nct
significant differences. In the present instance the differentiation between
groups IT and III may be regarded as existing in fact, although this seems
doubtful when we judge it from the significance of differences only.
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Fig. 34. A diagram of the differentiation of annual territorial-temporal groups, (H + MW)Bay,
in Parus major. For explanations see Fig. 18

The variation of parameters with time seems to be fairly conspicuous in
the Great Tit (Table XXIX — wing length: z= 1.0; tail length: z = 0.5; standard
weight: z= 0.5).

The following general conclusions about the migration of the Great Tit
may be drawn irom the foregoing data:

1. In further studies of migrations of the Great Tit special attention should
be given to the problem of sex-and-age structure, i. e. to the variation in com-
position in years with migration differing in intensity and to the differences
in this structure between the spring and autumn seasons.

2. The biometric differentiation of successive groups needs more documen-
tation.

Parus ater

The migration of this invasive or sub-invasive species occurred in two
distinet waves in 1963 and 1964 (Fig. 35). Treating these waves as basic units,
I compared the biometric parameters in the birds of which they were made
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Table XXIX

Variability of biometric parameters in annual territorial groups of Parus major in 1964—1966

M
for Hel and Mierzeja Wi§lana separately — By. Arrangement of data: o lN m, for other

explanations see p. 171

Sex, Standard Actual
Age, Year | Wing Length | Tail Length Weight Fat Deposit Weight
Point
S 0 W w
1 2 3 4 5 1
33 ad
H 75.35 65.46 17.88 —0.13 17.75
1964 1.88 0.084 2.36 0.10 1.09 0.036 | 0.62 0.020 | 1.25 0.042
501 501 898 898 898
76.90 65.55 17.87 +0.07 19.94
1965 1.99 0.17 2.47 0.21 0.96 0.078 | 0.81 0.065'| 1.26 0.102
144 144 151 151 151
33 im
H 74.98 64.10 17.73 —0.11 17.62
1964 1,70  0.10 2.16 0.13 1.23 0.061 | 0.63 0.031 | 1.38 0.068
291 291 414 414 414
76.59 64.70 17.93 +0.19 18.12
1965 1.69 0.18 2.562 0.28 0.91 0.11 0.69 0.081 | 1.14 0.14
82 82 70 70 70
Q2 ad
H 72.98 62.55 16.83 —0.30 16.53
1964- | 1.83 0.11 2.24 0.13 1.11 0.057 | 0.64 0.033 | 1.28 0.066
294 294 376 379 376
74.94 62.87 17.15 +0.26 17.41
1965 1.87 0.14 2.15 0.17 0.97 0.078 | 0.80 0.065 | 1.26 0.10
157 157 154 154 154
2% im
H 72.16 61.34 16.70 —0.27 16.43
1964 1.65 0.072 2.25 0.10 0.99 0.036 | 0.55 0.020 | 1.13 0.042
520 519 741 741 741
74.54 62.59 17.07 +0.38 17.45
1965 1.68 0.094 2.03 0.11 0.98 0.056 | 0.69 0.039 | 1.20 0.068
320 319 314 314 314
73.77 61.85
1966 1.60 0.11 2.10 0.14
201 212
MW 73.04 61.37
1966 1.44 0.21 2.11 0.31
46 46
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Fig. 35. Daily graphs of passage (P,) of Parus ater in 1964 and 1965. Results of observations
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The arrow marks the division of the biometric material into basic units (Bpy). Vertical axis —
number of specimens

Table XXX

Biometric parameters of annual territorial-temporal groups of Parus afer at Hel in 1963—

M
1964 — (H)Bgy. Arrangement of data: ¢ N 0 for other explanations see p.- 171

Year Wing Length | Tail Length | Standard | Fat Deposit Act.ual
Geuny Weight Weight.
S (0] W t w
1 2 3 4 5 7
1963 60.44 44.64 *
I 1.50 0.14 2.09 0.20
107 107
59.39 44.56 *
I 1.61 0.10 1.93 0.12
263 263 ;
1964 59.98 46.94 8.20 +0.10 8.30
I 1.78 0.093 | 2.20 0.12 | 0.68 0.030 | 0.29 0.013 | 0.74 0.032
363 363 504 504 - 504
59.13 45.86 8.39 -+0.30 8.69
II 1.91 0.23 1.78 0.21| 0.62 0.077) 0.29 0.036/ 0.69 0.085
68 68 65 65 65
* Tail measured by classic method
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Fig. 36. Daily graphs of passage (P,) of Fringilla coelebs. Results of observations. The arrows
mark the division of the biometric material into basic units (Bpy). Vertical axis — number
of specimens. The symbols SE (above axis) and NW (below axis) indicate the passage direction.
The solid line represents the data from Hel, the dashed line those from Mierzeja Wislana



225

up. The significant differences found in the wing and tail lengths made it pos-
sible to acknowledge them as separate territorial- temporal groups (Table XXX).
The dlfferentntlon of these groups js fairly distinet (z= 0.6), but the influence
of possﬂole differences in the sex and age composition of these groups cannot
be excluded.

Fringilla coelebs

As in the Great Tit, the daily graphs of passage (P1 — Fig. 36) were used
ag the basis for idistinguishing basic units. Here, emphasis should be laid
on the great concentration of the passage, in which it differs clearly from the
autumn passage (KANIA, in press). In the autumn the passage consists of a num-
ber of waves, of which KAnIA found six. The mechanism of origin of
such waves was the subject dealt with by some Soviet authors (among others,
DorNIK and BLUMENTAL, 1964). In the spring there are in general no such

"op

3d[
80+ A

|60

40;- ) @ ©
ol

1 L ) 1 SR 1 by L i 1
265 61FS | S8 10D 20 8 1600 - 185 {@FE5)
il 1V v

Fig. 37. Quantitative relations of sexes (percentage share of males) inside basic units (Bpy)
of Fringilla coelebs. A, B, C — working groups

short waves; instead, heavy passage lasts for spells of a number of days. This
makes the study of the spring migration of the Chaffinch very difficult, since
probably the basic units are not homogeneous ones. This i3 the more poss1b1e
since the passages of males and females coming from the swme area not simul-
taneous (PAYEVSKY, 1969).

Changes in the gsex composition of migrating birds were one of the essential
points in KANIA’s (in litt.) first trials of distinetion of population groups. Basing
myself on this observation, 1 carried out aunalogous calculations for the spring
passage (Table XXXT). Fig. 37 shows the number of males in particular basic
units. Three distinet groups have been distinguished: A) very many males
at the outset of passage (58.5—90.19), B) very few males (17.3—32.19,) and
C) an average share of males in the population (33.8—46.59%,). This arrange-
ment suggests that the birds of groups A and B belong to the same population,
as it is improbable for two populations with the male : female ratios as 3:1
and 1:3 to exist side by side. The average number of males in both groups
is 529, which value is quite probable. This interpretation of passage however
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encounters some difficulties in the course of the biometric analysis of basic
units (Table XXXII). In the graphs representing the indices of wing shape
»e” and ,1” (Fig. 38) there cccur very characteristic downward swings for
units belonging to group B from Fig. 37. This is particularly distinet for 1965; here
the differences are statistically significant both for males and females, which
should be interpreted as a group (population) — type differentiation. This
discrepancy hcwever appeared to be apparent. I shall try to explain its causes
as exemplified by the passage of 1965.

In 1965 the cbservations at the Hel point probably covered the passage
of the Chaffinch virtually from the very beginning (Fig. 36). In addition, in
that year a considerable number of specimens (1223) were caught in a Heligo-
land trap and owing to peculiar meteorclegical conditions the changes in
the intensity of trapping corresponded closely to the changes in the inten-
sity of passage. Mcreover, it is worth while mentioning that the share
of males in groups A and B taken together (52.59,) corresponds exactly to
their mean proportion in these groups in all the years of observation together.
In consequence, the year 1965 may be treated as a model for considerations
on the structure of the spring passage of the Chaffinch. In such considerations
based on the model we must make the following simplifying assumptions:
1) the sex composition of groups A and B (groups I and ITin Table XXXIIT)
is the same, males forming 529%, and 2) the division into basic units
resulting from the graph agrees with the real group boundaries for males.

Fig. 39 shows cumulative graphs of the passage of male and female Chaf-
finches. The curves of the two sexes are shifted in relation to each other because
of the shift of migraticn of males and females in time. The further course of
reasoning is simple; since 48 females must pass to each bateh of 52 males (in
order to keep the 529, share of males in the population in the breeding-area),
120 females will fall to 130 males trapped in the first unit (up to point A; in
the graph). The basic unit ended for males at point A; (8 April), but the ap-
propriate number of passing females had not been obtained until about 10
April (point a;). An analegous reasoning may be carried out forpoints Ap —
az, B—D, ete. Thus, the change of the population of males occurred at point
A, (14 April) and that of females not before point ag (20 April), which means
that males and females, ,not pertaining to each other” but belonging to dif-
ferent populations, flew together for 5 days (15—20 April). The picture of the
group structure of the passage is obtained by plotting the passage time of
successive groups on the time scale (at the top of Fig. 39). This part of Fig.
39 shows why on biometric grounds the females trapped on 15—17 April have
been included in group I and the males in group II. It can also be seen from
it that in all probability distinguished group II of females is not homogeneous
and its distinet dissimilarity frem group I should be ascribed to a considerable
deviation of the parameter values in females of group IL proper from those
in females of group I. In interpreting biometric data, one must therefore keep
in mind that the phenomenon of the superimposition of populations (groups)
8* i B 3 z 5
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see Fig. 17 (p.186); a description of the lower part will be found in the text on p. Vertical
axis — number of specimens
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Fig. 40. Division into basic units and annual territorial-temporal groups in Fringilla coelebs.
For explanations see Fig. 17 (p.186). The division into groups I and II is not included because
of the overlapping of the passages of males and females from different groups

causes the blurring of actually existing differences. The shift of the migration
time of males and females from group I is greater than that in group IT (Fig.
39). This is also indicated by the distribution of groups A, B and C in Fig.
37. This statement is quite in harmony with the data obtained for the Gold-
crest (BussE and MACHALSKA, 1969).

Coming back to Table XXXI, I must emphasize the high percentage of
old birds in the population; it is 23.1—66.09, (on the average 41.29%,) for ma-
les and 22.4—66.79, (on the average 45.29,) for females.
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gymmetry of wing-tip, 1 — index of pointedness of wing-tip. For other explanations see
Fig. 18 (p. 188)
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Table XXXIII

Biometric parameters of cumulative territorial-temporal groups of Fringilla coelebs for Hel

M
and Mierzeja Wislana together — (H4-MW)Bg. Arrangement of data: o N I, for other expla.

nations see p. 171

SeX, |aiou Wing Length Tail Length Indices of Wing Shape
Age = S 0 o 1
1 2 3 4 5 6
3dad 89.73 68.69 38.54 44.46
I 2.29 0.10 2.36 0.11 3.92 0.21 4.14 0.22
567 441 347 347
89.28 68.81 37.39 42.47
II 2.04 0.20 2.32  0.23 3.88 0.47 4.33 0.51
101 99 72 72
89.75 70.02 37.50 42.58
11T 2.18 0.30 2.61 0.37 3.88 0.79 4.28 0.87
55 50 24 24
33 im 88.00 67.09 37.71 41.58
I 2.18 0.075 2.38 0.086 3.67 0.15 3.71 0.15
839 758 593 593
87.41 66.92 35.29 39.63
11 2.22 0.16 2.56 0.19 3.90 0.33 4.09 0.35
183 185 137 137
87.73 66.26 36.98 41.00
111 2.38 0.20 2.15 0.19 4.04 0.42 3.71 0.40
135 129 92 92
99 ad 83.07 62.77 34.50 39.46
I 2.09 0.12 2.18 0.13 3.42 0.27 3.64 0.28
304 262 166 166
82.90 62.85 33.43 38.40
I 1.92 0.087 2.26 0.11 3.52 0.21 3.60 0.20
482 423 311 311
82.62 62.46 35.53 39.76
111 1.83 0.15 1.99 0.18 3.54 0.36 3.50 0.36
149 125 96 96
22 im 83.05 62.69 34.00 38.23
I 2.20 0.12 2.20 0.13 3.56 0.28 3.58 0.28
318 270 163 163
82.08 62.04 33.62 37.85
IT 1.88 0.073 2.18 0.086 3.39 0.15 3.56 0.15
661 634 531 531
81.58 62.12 35.05 38.82
II1 1.91 0.12 2.03 0.13 3.49 0.28 3.33 0.27
237 230 166 166
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A biometric analysis of the passage and that of the sex composition have
led to the distinction of three groups that migrated successively. The boundary
between groups II and IIT is shown in the diagram of basic units (Fig. 40).
The boundaries between groups I and IT are not marked out, because the pas-
sages of males and females overlapped. The differentiation of the annual te-
ritorial-temporal groups (Bgy) is illustrated in Fig. 41 (data from Table XXXII).
The indices of differentiation ,z” are not very high (0.41 for groups I and II,
0.19 for II and III, and 0.14 for I and IIT), but the fairly great accordance
of the directions of the differences suggests that the differentiation is actual.
This is confirmed by a comparison of differentiations in the cumulative ter-
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Fig. 42. A diagram of the differentiation of cumulative territorial-temporal groups, (H -+
MW)Bg, in Fringilla coelebs. For explanations see Figs. 41 and 18

ritorial-temporal groups (B¢ — Table XXXIII, Fig. 42). Here the index ,z”
reaches much higher values than it does for annual the groups; it is 0.5 for
groups I and IT and for II and III, and 0.4 for I and III, the directions of the
differences being at the same time conspicuously uniform. It is interesting
that both the values of the index ,z” and the test of accordance of directions
seem to indicate that in respect of bicmetry groups I and III come closer to
each other than to the middle group (II).

It was assumed in the considerations carried out so far on the group dif-
ferentiation in Chaffinches that materials from observation points were uniform,
as suggested by KANIA (in press). Since I have at my disposal some material,
to be sure rather scanty, for a biometric comparison of the birds passing through
both observation points, I have used it to construct Table XXXIV. The dif-
ferences observed are variable with regard to directicn, although in 4 out of
the 12 cases they are statistically significant (z= 0.3). However, since the
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Table XXXIV

Biometric differentiation of males in annual territorial groups of Fringilla coelebs in

M
1966—1967 — By. Arrangement of data: o N o for other explanations see p. 171

Year, Point| Wing Length Tail Length Indices of Wing Shape
Age S 0 e \ 1
1 2 3 4 5 l 5
1966 ‘
ad 89.04 70.00 37.70 42.90
H 1.66  0.33 2.64  0.53 3.04 0.53 3.10 0.56
25 25 30 30
89.99 68.32 39.11 45.16
MW 2.00  0.20 2.24  0.22 3.90 0.39 448 045
99 99 99 99
im 86.46 67.13 37.39 41.06
H 1.74 0.28 1.91 0.31 3.66 0.61 3.88 0.65
39 39 36 36
87.33 66.77 37.58 41.79
MW 1.83 0.15 2.02 0.16 3.81 0.30 3.72 0.30
153 153 149 149
1967
im 87.44 68.84 38.84 41.20
H 1561 T 0:37 1.98  0.46 3.81 0.95 3.19 0.82
19 19 16 16
87.40 66.51 37.75 42.60
MW 1.85 0.10 2.13 0.13 3.52 0.20 3.28 0.19
312 312 309 309

juxtaposition includes all the three temporal groups for either observation
point, these differences should not be overrated but rather treated as indi-
cative of the possibility of such a differentiation.

There are considerable cscillations in the biometric parameters of the Chaf-
finch with time (Table XXXV, Fig. 43). This is true of all the parameters

in all the sex-and-age groups.

The follcwing general conclusions about the passage of the Chaffinch may
be drawn from the foregoing data:
1. The passege time of Chaffinches is clearly differentiated between males

and females. This differentiation decreases gradually in consecutive groups.

2. The differentiation of the migration time in specimens of different sexes
in conjunction with a considerable concentration of passage causes the overlap
of the passage of females of one population with that of males of the population
migrating next. This however does not disturb the principle of population
isolation, which seems to be binding in a number of species in the autumn
(Busse, 1972). The modification of this principle presented above may prove
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essential for future studies on the mechanism of population isolation during
migration.

3. Three population groups can be distinguished on the basis of the bio-
metric data and by analysing the differentiation of the sex composition, groups
I and III appearing to stand closer to each other than to group II.

4. The oscillations of the Chaffinch’s biometric parameters are very great
in successive years.
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Fig. 43. A diagram of the oscillation differentiation of annual territorial-temporal groups
(Bay) in Fringilla coelebs. For explanations see Fig. 21

7o

Fringilla montifringilla

A comparison of the general biometric parameters of birds migrating through
both observation points (Table XXXVI) shows the occurrence of differentia-
tion among young birds (zim= 0.7). Significant differences have been found
in the wing and tail lengths between both male and female immatures. Table
XXXVI lacks some data concerning the wing shape in Bramblings migrating
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over the Mierzeja Wiglana. This has been caused by the very great heteroge-
neity of the sample. The distribution curves of the indices of wing shape ,e”
and ,1” not only have two peaks but, what is more, they consist of two not
overlapping parts (Fig. 44). This would indicate the presence of specimens
of a completely different population among these birds. Their admixture,

Table XXXVII

Differentiation of values of wing shape indices in Fringilla montifringille for Hel and Mierzeja

M
Wislana together — (H+MW)Bs. Arrangement of data: ¢ N o for other explanations see p. 133

% Index ”e” Index ”1”
: d
e Group 1 Group 2 Group 1 Group 2
1 2 3 4 5
33 ad 50.26 53.54
4.35 0.61 4.32 0.60
51 51
(39.30) 53.07 (43.07) 55.32
33 im — — 3.66 0.39 — — 3.44 0.36
6 91 6 91
(33.00) 49.56 (39.00) 51.89
22 ad — — 3.08 0.51 —— — 2.69 0.45
8 36 8 36
33.67 49.10 (37.22) 50.95
QQ im 1.94 0.55 3.94 0.37 — — 3.99 0.38
12 113 9 116
H H
0 ; e
Elz| S
5| 0| or o & o
MW Mw
s o

N

dimm
Qad
umm

|
|
I
|
L

I
1€ = U= £
'Elg|E 1 E|g|E
10| O o 1 “0| o+ o+
L IS
MW (MW
e 5

w

Fig. 45. A diagram of the differentiation of cumulative territorial-temporal groups, (H +
MW)Bg, in Carduelis spinus. S — wing length, O — tail length, w — standard weight, e —
index of symmetry of wing-tip, 1 — index of pointedness of wing-tip. For other explanations

see Fig. 18
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relatively abundant at the Mierzeja Widlana (24 specimens — 10.29,), pre-
sumably also cccurs at Hel, although in a considerably smaller number (here
3 such specimens can be counted — 3.89,). Table XXXVII illustrates the
differentiation of the average values of the wing shape indices between the
two groups.

Carduelis spinus

A biometric analysis of Siskins’ groups, which appear in the cumulative
graph of the Pss type (F.g.12C, Ps) but are not very distinct in annual graphs
(BUSSE, 1974), suggests the cccurrence of some differentiations (Table XXX VIII,
Fig. 45). The differences found are however not very distinct and a more re-
liable statement will not be possible until more material has been collected.

V. GENERAL REMARKS

If in writing about some elements of the work methods it was possible to
discuss them and refer to other authors’ opinions in this respect, the general
discussion of the results is incomparably more difficult. The system of degrees
in generalization of material concerning migration, here proposed and based
on the methods emplcyed by other authors to present data, is nothing but
their ordering and gathering into a whole. The scheme of analysis of data and
the degree system of generalization of biometric materials have however only
little corroboration from earlier papers. This is so because there have not been
any biometric studies on a large scale so far. Materials from single observation
points have been published and analysed in a time sequence (EVANS, 1964a;
DURMAN, 1967; RABOL, 1967), materials from the territory of Europe in a terri-
torial arrangement (ScotT, 1962; SOIKKELI, 1966; BLONDEL, 1967), but I have
not met with any attempts to ccmbine biometric studies made in several places
at the same time in literature. The first steps in this direction were made under
the scheme of the Operation Baltic (BUSSE, 1967a, 1968, 1972; BussE and
KANIA, 1970; NITECKI, 1969; KANIA, in press) and the present publication
is their continuation.

The results obtained in the course of this biometric analysis are not rela-
ted to other authors’ studies, since the few existing biometric papers contain
practically no comparable materials. Asg (1969), FrRy, AsH and FERGUSON-
LEES (1970) and MoREAU and Dorp (1970) carried out their work in Africa,
on passeriform species trapped only in small numbers on the Polish coast
of the Baltic. The most interesting biometric studies covering summer and
autumn (EvAns, 1964a; SoikkEeL, 1966; GRIFFITHS, 1970) are concerned
with Dunlins, which are not trapped at all in this country in the spring. The
papers by ScorT (1962, 1965), BLONDEL (1967), DURMAN (1967) and RABoL
(1967) contain materials which are very fragmentary and incomparable for
methodic reasons.

The biometric differentiations at the level of populations and subpopula-
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tions presented in this paper are a new element in the studies on migration
and they cannot, as yet, be related to any other kinds of differentiations (e. g.
migratory or ecological ones), because in the species discussed no other dif-
ferentiations have been found up to now. The oscillations of the values of
biometric parameters detected in the same population in successive years
undermine the statements — common though not expressed distinetly — on
the constant nature of biometric parameters of subspecies or populations.
The possibility pointed out in this paper that the passages of males and females
belonging to different populations may overlap was not taken into conside-
ration in earlier publications. Although the prineiple of population isolation
connected with this problem has already been mentioned before (BUSsE, 1969,
1972), further studies are necessary so that it may become a subject for a fac-
tual digscussicn based on an adequate amount of material.

Thus the newness of the problems and the scarcity of documentation make
a clagsic discussicn of the results impossible but they permit the listing of
suggestions fcr further studies in this direction. The following main problems
emerging from the material being worked out and calling for solution should
be menticned in the first place:

1. the unravelling of the spatial biometric structure of a species and its
agsociation with both local eonditions and population evolution,

2. the oscillation of biometric’ parameters, their conditioning and sex-
and-age specificity, and
3. the isolation and overlapping of populations during migration.

In corder to investigate these problems it is necessary to possess a huge
biocmetric material from a number of years, for, on the one hand, adequate
numbers cf facts must be gathered as the basis for the formation of firm hypot-
theses and, on the cther hand, specific conditions occurring in one year may
make it possible to gee into the phenomena which are too complex under
a normal set of conditions.

Translated into English
by Jerzy ZAWADZKI
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STRESZCZENIE |

Material do pracy zostat zebrany w ramach dzialalnogei Akeji Baltyckiej
w latach 1963—1967 na punkecie Hel (54°46'N, 18°28'E) i 1966—1967 na punkecie
Mierzeja WiSlana (54°21'N, 19°19’E). Czas pracy w poszczegélnych latach



253

przedstawia rys. 1. Badania byly prowadzone standardowymi metodami Akeji
Baltyckie)j, opisanymi w pracy BUssE, KANIA (1970). Tam tez zostaly opubli-
kowane szkice umiejscowienia punktéw badowezych (Hel z lat 1962—1967
i Mierzeja Wislana IT).

Praca podzielona jest na dwie zasadnicze cze§ci: faunistyczny opis przelotu
i opracowanie danych biometrycznych schwytanych ptakow.

Faunistyezny opis przelotu opiera sie na ilo§ciowym przedstawieniu wy-
nik6w obserwacji wizualnych i chwytania gatunkéw liczniejszych. Dla gatun-
kéw rzadszych podano obserwacje jednostkowe. W celu ulatwienia orientacji
w stopniach uogélnienia (czy dokladno$ci) materiatu dotyczacego dynamiki
migracji, w pracy niniejszej jest stosowany ujednolicony system oznaczen.
Wszystkie dane obrazujace te dynamike (ilo§ei ptakéw schwytanyeh lub zaob-
serwowanych w poszezegélnych okresach) oznaczone sg symbolem ,P”. In-
deksy cyfrowe (1 lub 5) przy literze P informujg, jakich jednostek czasowych
dotyczg przedstawione dane: P; symbolizuje dzienng dynamike migracji,
Ps — dynamike pentadows. Indeksy literowe (,,y” lub ,,s”) okre§laja, czy dane
pochodzg z poszezegblnych lat (y), ezy tez sg to sumy materialu ze wszystkich
omawianych lat tgcznie (s). Zasadniczo uzywane sg symbole o dw6ch indeksach
(Psy. Pss), tylko symbol Pyy zostal uproszezony do Py, gdyz dzienna dynamika
wedréwki jest rozpatrywana wylgeznie oddzielnie dla poszezegélnych lat. Sym-
bol Ps oznacza dane nie nadajace sie do grupowania (np. poczatek i koniec
przelotu, zawarto§é samic itp.). Przed symbolem stopnia uogélnienia moze
wystepowaé w nawiasie skrot punktu czy punktéw badawezych, z ktérych
pochodzi material. Podkre§lié nalezy, ze wszystkie trzy zasadnicze stopnie
uogélnienia (P1, Psy, Pss) sa konieczne dla uzyskania pelnego obrazu zjawiska,
przedstawiajac rézne jego aspekty.

Dyskusja adekwatno$ci wynikéw wizualnych obserwacji przelotu obejmuje
zagadnienia zwigzane z obserwacjami gatunkow o mieszanym typie wedrowki
(np. rodzaj Turdus — rys. 2), zajmuje si¢ ograniczeniami wynikajacymi z prze-
lotu ptakéow na duzej wysokogei, mozliwosciami lokalnej zmiany trasy przelotu,
a takze ograniczonymi mozliwo$ciami pojedynczego obserwatora. Omoéwione
znieksztalcenia wynikéw zmuszajg do ostrcznej interpretacji faktéow, leez,
zdaniem autora, nie dyskwalifikujg materiatu uzyskanego ta metoda.

Opracowanie biometryczne obejmuje poréwnanie wartesei statystycznych
réznych cech biometrycznych, zwanyeh tu parametrami biometrycznymi
populacji (dtugodé skrzydla, diugo§é ogona, wskazniki ksztaltu skrzydia ,e”
i ,1” — HoLYNSKI 1965, BUSSE 1967 a, oraz ciezar standacdowy — BUSSE
1970 b). Podstawowymi wartc§ciami 83 tu §rednie arytmetyczne (M), poréw-
nywane dla sprawdzenia dwéch hipotez zerowych: ‘

1. hipotezy réwnofei §rednich —

Ms—Mp=10(?) :
2. hipotezy réwnosci wahani wartosci frednich w kolejnych latach.
(MAI = MAz) = (MBl — MBz) =0 (?,)
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Do testowania réznic przyjeto test ,t” (szezegdély w tekdcie), uznajac za
istotne statystycznie réznice na poziomie 0,01. Analiza przebiegata naste-
pujaco:

Na podstawie wykresu dziennego (P;) dzielono material na partie okreslone
czasem przelotu. Partie te nazywane sg dalej jednostkami podstawowymi
(oznaczenie Bpy: B — symbol danyeh biometryeznyeh, p — podstawowy, y
indeks identyczny z ,y” systemu oznaczen dynamiki migracji, stosowany do
zaznaczenia, ze material pochodzi z jednego roku). Zasadniczym momentem
okre§lajgcym granice jednestek podstawowych jest uklad szezytéw i miniméw
przelotu. Poréwnanie parametréw biometrycznych wyréznionych jednostek
podstawowych stanowi punkt wyjscia do okre§lenia, czy badany gatunek
jest zréznicowany na grupy wedrujgce przez dany punkt w sekwencji czasowej,
czy tez przelatujace ptaki nie sa tak miedzy sobg zréznicowane. W pierwszym
przypadku jednostki podstawowe lgczy sie po kilka w zespcly zwane dalej
rocznymi grupami terytorialno-czasowymi (Bgy). Przy braku zréznicowan
wszystkie jednestki sumuje sie razem, otrzymujge szezegélny przypadek —
roczng grupe terytorialng (By). W nastepnym etapie ustala si¢ odpowiednic§é
wyréznionych grup rceznych w kelejnych latach i osigga kolejny stopien uogél-
nienia — sumaryczne grupy terytorialno-czasowe (Bg), otrzymane przez su-
mowanie odpowiednich grup roeznych (Bgy). Szezegdélnym przypadkiem jest
uzyskanie sumy dla wszystkich osobnikéw z danego punktu, zwanej suma-
ryezng grupa terytorialng (Bs.) Grupy sumaryczne moga juz byé okreslone
jako pcpulacje. Kolejnc§é operacji przy analizie materiatu pochodzgcego z jed-
nego punktu przedstawia rysunek 3. Realizacja pelnego programu tej analizy
byta mozliwa tvlko u gattnkéw obficie chwytenych (Regulus regulus, Erithacus
rubecula, Parus major, Fringilla coelebs); dla innych gatunkéw przeprowadzono
analize czeScicwa, obejmujaca tylko wyzsze stopnie ucgdlnienia.

W niniejszej pracy umiejscowienie granic miedzygrupowych (miedzypo-
pulacyjnych) jest wynikiem poszukiwania najwiekszych zrézmicowan powta-
rzajacych sie w rézny:h latach w takiej samej sekwencji czasowej. Stad tez
miedzy jednostkami podstawcwymi istnieje szereg istotnych zréznicowan
poszezegolnych parametrow. Przyjeto tu zalczenie, ze zréznicowanie pojedyn-
czego parametru na poziomie jednostek podstawowych moze micé zupelnie
inng wymowe niz na innych poziomach uogélnienia — problem ten wymaga
jednak dalszych badan. Stwierdzenie zréznicowan kilku parametréw przez
szereg lat stanowi znacznie istotniejsza przestanke podzialu populacyjnego
niz pojedyneza roéznica na poziomie jednostek podstawowych.

Przy analizie biometrycznej poszukiwano nie tylko réznic miedzy kolej-
nymi grupami wedrujacymi przez ten sam punkt, lecz takze i migdzypunkto-
wych zréznicowani terytorialnych. Przy analizie terytorialnej nie bada sig
zréznicowan na poziomie jednostek podstawowych. Analiza ta polega na po-
réwnaniu odpowiadajacych sobie poziomem ucgélnienia wielkodei dla obu
miejscowoscei, a nastepnie ewentualnym laczeniu ich dla Wspélnego
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poréwnania z innymi terenami. Przebieg tej analizy przedstawia ry-
sunek 4.

Przy syntezie efektéw badan nad réznicami miedzygrupowymi za wylkltad-
nik wielko§ci zréznicowania przyjeto wskaznik:

ilo§é znalezionych réznic istotnych

o ilo§é réznic zbadanych

Wskaznik ten jest bardzo prosty i uniwersalny, jednak réwnocze§nie mato
dokladny; moze on przybieraé wartc§é od 0 (brak zréznicowania) do 1 (wszystkie
zbadane réznice istotne).

Dla wszechstronnego wykorzystania posiadanych materialéw konieczne
jest stosowanie szeregu stopni uogélnienia: zaobserwowanie réznic na kazdym
poziomie popiera ogdélny wniosek istnienia realnego zréznicowania (z tym ze
brak tych réznic nie §wiadezy jeszeze o jednorodnogei).

Précz analizy zréznicowan populacyjnych cze$é biometryczna obejmuje
réwniez informacje o istnieniu oscylacji parametréw biometryeznych w kolei-
nych latach. Do tego celu zostaly wykorzystane wartosci parametréw uzyskane
na poziomach grup rocznych (Bgy i By), a zestawione w sekwencji wieloletniej.
Wielke§é wystepujacych oscylacji zostala przedstawiona w postaci wskazni-
kéw zréznicowania ,z” i stabilnodei ,,8” (BUSSE, 1967 b, wzor w tekscie). War-
todei obu tych wskaznikow sa wieksze przy wiekszych oscylacjach (rys. b5),
przy czym wskaznik ,8” jest bardziej precyzyjny.

Informacje o przelocie zostaly podane w trzech uzupeliajacych sie posta-
ciach: w tabeli sumarycznej typu (H -+ MW)Ps (tab. I), na pentadowych wy-
kresach sumaryeznych typu (H + MW)Psy (rys. 6—13) i w tekscie. W tekscie
podane sg wszystkie zaobserwowane i schwytane gatunki. Przy gatunkach
rzadszych podane tg wszystkie stwierdzenia, a materict dotyczacy gatunkow
wystepujacych liczniej zostat krétko oméwiony w tek§cie i w miare mezliwosei
umieszezony w tabeli i na wykresach. Dane o przelocie dziennym (P;) niekto-
rych gatunkow zostaly zamieszezone w rozdziale IV; roczne wykresy pentadowe
(Psy) sa czedcia osobnego opracowania (BUSSE, 1974).

Zamieszezony w tabeli I i wspomniany w tek$eie ,wskaznik powrotu”
(kolumna 9) jest stosunkiem ilo§ei osobnikéw, ktére przelecialy w kierunkach
W—NW (powrotnych), do ilcci osobnikéw lecgeyeh w kierunkach wlagei-
wych dla wiosennej wedréwki (NE—E—SE).

Ze wzgledu na koncentracje uwagi na ptakach przelatujacych nad ladem,
dene dotyezace ptakéw wodnych nie sg pelne i nie mogg byé traktowane jako
wyczerpujgca informacja faunistyezna.

Podstawowe, najbardziej uogdélnione — (H+MW)Bg — dane blometryczne
dla wszystkich gatunk6w, z ktorych zmierzono co najmniej 6 osobnikéw, zo-
staly podane w tabeli IT. Charakterystyka kazdego parametru obejmuje §rednig
arybmetyezng (M), odchylenie standardowe (o), $redni blad §redniej (m) i ilosé
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osobnikéw (N). Ze wzgledéw graficznych zastosowano w tabelach uklad tych
elementéw w formie:

M m
e

Spoéréd opracowanych pod wzgledem biometrycznym gatunkéw na omé-
wienie zagtuguja gatunki liczniejsze, ktérych analiza byla pelniejsza:

Regulus regulus

1. Analiza parametréw rocznych i sumaryeznych grup terytorialno-czaso-
wych wykazuje istnienie zréznicowania biometrycznego zar6wno miedzy punk-
tami, jak i kolejnymi grupami ptakéw przelatujacych przez te punkty. Po-
twierdza to stuszno§é wnioskéw wyciagnietych na podstawie zmiennofei sktadu
pleiowego (BUSSE, MACHALSKA, 1969).

2. Istotne réznice miedzy jednostkami podstawowymi w obrebie grupy
sygnalizujg istnienie jeszcze bardziej subtelnego zréznicowania niz to sie dalo
udokumentowaé w niniejszym opracowaniu.

3. U mysikrélika istnieje zmienno§é wartoei parametréw biometryecznych
populacji w kolejnych latach. Zmienno§é ta jest rézna dla réznych populacji.

Erithacus rubecula

1. U rudzika daje si¢ wykazaé wyrazne zréznicowanie biometryczne mie-
dzy punktami, a w obrebie punktéw, miedzy kolejnymi grupami ptakéw.
Przypisywanie réznic biometrycznych wylacznie zmiennoei sktadu pleiowego
(PAYEVSKY, 1969) nie daje si¢ utrzymaé.

2. Zmiennc§é subpopulacyjna u rudzika jest wieksza niz u mysikroélika.

3. Wyniki analizy korelacji wymiaréw sugerujg istnienie niezwykle skompli-
kowanego problemu struktury biometrycznej populacji.

4. Zmiennogé wartodci parametréw w kolejnych latach jest u rudzika bardzo
duza.

Parus major

1. Na szczegélng uwage przy dalszych badaniach wedréwek bogatki za-
stuguje zagadnienie struktury piciowo-wiekowej: stwierdzono zmienno$é skladu
w latach o réznym nasileniu migracji oraz réznice w tej strukturze miedzy
wiosng i jesienia.

2. Zréznicowanie biometryczne kolejnych grup jest niezbyt wyrazne i wy-
maga dalszego udokumentowania.

Fringilla coelebs

1. U zieby wystepuje wyrazne zréznicowanie czasu przelotu samcédw i sa-
mic: u kolejnych grup zréznicowanie to jest coraz mniejsze.

2. Zr6znicowanie czasu migracji osobnikéw réznej plei, w pelgezeniu ze
znaczng koncentracjg przelotu, powoduje nakladanie sie przelotu samic z jed-
nej populacji i sameéw z populacji wedrujacej pézniej, a réwnoczesnie nie za-
kléea zasady izolacji populacyjnej, jaka zdaje sie obowigzywaé u szeregu ga-
tunkéw jesienig. Przedstawiona tu modyfikacja tej zasady moze sig¢ okazaé
istotna dla przysztych badan tego zagadnienia.
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3. Na podstawie danych biometrycznych i analizy zréznicowania skladu
pleicwego mczna wyréznié trzy grupy populacyjne, przy czym grupy I i IIT
zdaja sie byé do siebie bardziej zblizone niz do grupy II.

4. Oscylacje wartofei parametréw biometryeznych w kolejnych latach
83 u zieby bardzo znaczne. Mozliwe, 7e przyczyniaja si¢ do tego trudnosci
z precyzyjnym podzialem na fale.

PE3IOME

Marerman x pabore cobpano BO Bpems Bamrmitckoil axmuu B 1963—1967 rr. Ha
Xene (54°46'C, 18°28°B) u B 1966—1967 rr. na Bucianoit Mexxee (54°21'C, 19°19'B).
Bpemsa paboThl B OT/IEJIBHBIE TOIBI M300paykeHo Ha puc. 1. MccaeoBaHusa IPOBEICHO
CTAaHJAPTHBIMU METO/aMi DBanTHICKOH aKImu, OomucaHHbIMH B pabore Bvcce, Kams
(1970). Tam omyOIMKOBAaHO CXeMY JIOKAJIM3AIUH MCCIIENOBATENLCKUX IYHKTOB (Xemb
¢ 1962—1967 rr. u Bucisina Mexxes II).

PabcTa COCTOMT M3 ABYX OCHOBHBIX uacTeil: (ayHUCTHYECKOrO OIUCAHMS IIEPesIETa
1 paspabcTKU OUCMETPHUECKHUX JAHHBIX MTOMMAHHBIX IITHIY.

dayHuCTIUECKOE ONMCAHHMe IepeséTa OCHOBBIBACTCS HA KOJIMYECTBEHHOM IIPEM-
CTaBJICHUH pE3yJbTaTOB BH3yaJbHBIX HAOIIONEHMI U OTIOBa 00Jiee MHOIOUHCIIEHHBIX
BunoB. g Gojiee PeAKUX BUACB JAHO OJUHOUHBIC HaOyomenust. C IeNbI0 00JIerueHus
OPHEHTHPOBKA B Crerenn o000meHus (M TOYHOCTH) MaTepualia, Kacarol[erocs Iu-
HaMUKM MUTpPalyy, B paboTe MPUMEHEHO YHUDUIMPOBAHHYIO CHCTEMY OOO3HAUEHUIA.
Bce mammbie npepcraBisromae 9Ty JUHAMHKY (KOJMUECTBO IIOMMAHHBIX IITHIL KN

HAOJIOMAEMBIX B OTHEJBHBIE IIEPHOJBLI) 0003HAUEHBI cUMBOJIOM ,,P”. ITudpossle uu-
nmexcel (1 i 5) npu Oykse P uHGOPMUPYIOT, KAKMX BPEMEHHBIX €IUHMI] KACAIOTCS
NPEeACTaBJICHHBIC MaHHBIC: P; CHUMBONM3UPYET MHHEBHYIO JMHAMHUKY MULpaliu, Py—
MEHTAMHYI0 JuHAMuKy. WHAEKCHI ,,y” Wi ,,8” ONPEesiIoT MPOMCXOYKIECHUE JAHHBIX
U3 OTHEeNBHBIX JIET (V) MM CYMMBI MAaTepHaja M3 BCEX PACCMATPHBAEMBIX TOIOB B3ATHIE
Bmecre (8). B ocHoBHOM MBI ymoTpebisgem cumBoibI ¢ aByms mumexcamu (Psy, Pgs),
TOJIBKO cumMBOJI Py yHpcmién x Py, Tak Kak JHeBHAs AUHAMUKA MATDAIUE PACCMAPU-
BACTCS MCKJOUUTELHO OTAENBHO JUIA oTmesbHbIX Jier. CumBon Py ompemenser maH-
HBIE, KOTOPBIX HENB3s IPYIIMPOBATh (HIP. HAYANO M KOHEI| IEPENETA, COMEPIKUMOE
camok u T.1.). Ilepen cumBoscM CTENEHH OOCOIIEHUS MOYKET OBITH COKpAIeHHE HCCIe-
JIOBATENBCKOTO IYHKTA WM MYHKTOB B CKOOKax, M3 KOTOPBIX IPOMCXOMHT MaTEpHall.
Criefiyer emé moquepKHyTh, UyTo BCEe TPU OCHOBHBIE CTemeHu o6cOmienus (P, Psy, Pss)
HEOOXOUMBI I TIOJIyYEHUsT MOJIHOrO o0pasa sBJIEHWsS, IPENCTABIIAA DPAasIUUHbIE
€ro aCreKThHI.

JlucKyccusi TOKIECTBEHHOCTH DE3YJIFTATOB BU3YAJBbHBIX HaOMIomeHuil Iepenéra
‘BKJIIOUAET BOIPOCHI CBSISAHHLIE C HAOJIIONCHUSMU 32 BHOAMH CO CMEIIAHHBIM TUIIOM
murpanuy (HIOp. pof APO3H — pucC. 2), 3aHUMACTCS OrPAaHMUYCHHSMH BBITEKAFOIIIMU
K3 Tepejiéra NTull Ha OOJIBIION BBICOTE, BOSMOYKHOCTH JIOKAJIFHOrO M3MEHEHHS TPacChl
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HepenéTa, a TAKXKE OTPAHMYCHHBIMH BOZMOYKHOCTAMH OTMEIBHOro Habimromarens. Pac-
CMOTDEHHBIE H3MEHEHHs PEe3yJIbTaTOB BBIHYYK/IAF0T K OCTOPOYKHCMY TOJIKOBAHMIO (hax-
TOB, HO II0 MHEHMIO aBTOPa, HE JUCKBAIM(HUIMPYIOT MOJIyYEHHOTO 3THM METOJOM Ma-
Tepuaa.

Bucmerpryeckass 00paGoTKa BKJIIOUAET CPAaBHEHHE CTATHUCTHYECKMX [JaHHBIX pas-
JIMYHBIX OMOMETPHUECKHX IIPU3HAKOB, HA3bIBAEMBIX 371eCh OHOMETPHUYECKUMU Iapa-
MeTpaMy IOy snuu (IJIMHA KPBLIA, JUIMHA XBOCTA, MOKasaTeu (hOpMBbI KpPBLIA ,.e”
u ,,1” — Xonpmbckn, 1965; Bvece 1967a, a Taxyxe craggapTHbIi Bec — Bycce, 1970D).
OCHOBHBIMM BeJIMUMHAMH SIBJISIIOTCS 31ech cpemuue apudmernueckne (M), cpaBuenue
IUIT TIPOBEPKU [BYX HYJIEBBIX THIIOTE3:

Ma— Mz =0 (?)
9. rUnoTe3bl PABEHCTBA KOJIeOAHMI CPeNHUX BEJIMYMH B OUEPEIHBIX roAax
(MAl— MAz)_ (MBr— MBz) =0 (3)

K TecTOBaHMIO PasHHUI| IPUHSITO TeCT ,T” (MOAPOCHOCTM B TEKCTE), NPU3HABAA 32
CTATHCTHUECKH CyIeCTBEHHBIE PasHuIbl Ha ypoBHe 0,01. Xop aHammsa IpeTeEKas Clie-
AyIoLmM 00pascm:

Ha ocuoBaumu nHeBHOro rpaduka (P,) marepman pasgesieHO Ha TApTHH, OIpefe-
néHHBle BpeMeHeM TepenéTa. OTH NALTHH B JaNbHEHIIEM HA3BIBAIOTCA CCHOBHBIMH
emuummamu (onpenererne B, : B — cuMBOJI OMCMETPHUCCKUX IaHHBIX, P — OCHOBHOH,
Y — HHIEKC WEHTHYEH ,y~ CHCTeMbl COO3HAUCHWH IAMHAMUKY MUIPaIliH, MPHMCHsIe-
MBI K OIPEJENICHMIO, UTO MaTepuasl IPCHCXOMUT U3 OJHOro rofa). OCHOBHBIM MOMEH-
TCM OIPENENIAIOIIM IPAHHIB] IVIABHBIX €IMHMI] SBILSIETCS CUCTEMA MAKCHMYMOB M MH-
HumMyMOB mepenéra. CpaBHeHHe GHCMETPHUECKMX NAPAMETPOB BBIJCJICHHBIX OCHOBHBIX
€/IUHUI[ SIBJIACTCS HCXOMHBIM IYHKTCM JJIA OUPENENIEHUS WM HCCIEOBAHHBIN BUJ
nuddepesMpoBaH Ha MUrPUPYIONIE TPYINIbI Yepes MAHHBIA IYHKT B IPOIrPeCCHH
BpEMEHI, MM K€ TIPOJIETAIOIUe ITHIBI MEXK/Ty coboit He smddepennmposanbl. B nep-
BCM CJIy4ae OCHOBHBIE €JUHMIIEI 0OBEIUHSAETCS 10 HECKOJIBKO B acCCI{Ualliy, HasblBac-
Mble B [aJbHEHIIEM TeppuropHanbHO-BremeHHbIMU (Bgy). Ilpm orcyrerBum nudde-
peRIMAIyY, BCE EJUHHIBI CYyMMHUDYIOTCS BMECTE U IOJIYYACTCA IOMMYHAS TEPPUTO-
puampnas rpymua (By). Ha ciemyromem orane yCTaHAaBIMBACTCA COOTBETCTBECHHOCTH
BBIJCJIEHHBIX [OMYHBIX TPYII B OYEPEHBIX LOJaX M NCCTUIACTCA OUEPEIHYIO CIEICHb
06cOIenHuss — CyMMapHble TepPUTOPHANbHO-BPeMEHHEIE Trpymmel (Bg), IOydeHHBIE
HyTéM CIICYKEHHST COCTBETCTBYIOMIMX Trommusblx rpymn (Bgy). OccOenmbiM ciyuaem
SABJISETCS TOIYJEHNe CyMMBI JUIA BCeX 0CO0eil M3 JTAHHOIO IyHKTA, HA3bIBAEMOM CyM-
MapHOil TeppuTopHanbHON rpymmci (Bs). CymmapHble PYIIIBI MOTYT OBITh YK€ OIpe-
JieTIeHBl, Kak momysianuu. Ouep&IHOCTh JEHCTBUMII IPH aHAIM3€ MaTepuasa, Ipouc-
XOIAIIEr0 M3 OJHOr0 IYyHKTA IPEACTaBigeT PUCYHOK 3. BpINONHEHHE IIOJNHON MPO-
ILaMMBI STCrO aHaIMsa OBLIO BC3MCYKHO JIMUIG y BHJOB, NCHMAHHBIX B QospIICM KO-
muuectBe (Regulus regulus, Erithacus rubecula, Fringilla coelebs); mua APYIuX
BUJIOB TIPOBEJICHO YACTUYHBIA aHaNM3, OXBAaTHIBAIOLIMN JIMIIb BBICIIY0 CTICIECHB
06001IIe M .

B macrosiuieii paGoTe JOKATM3AMHS MEYKAYTPYINIOBBIX IPaHuL] (MEYKIONYJIAIMOH-
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HBIX) SBJIIETCA DE3YJIHTaTOM IIOMCKA HAauOOJIBIIMX HEOJHOPOMHOCTEH IIOBTODSIIOIUXCS
B DasMYHBIX IOaX B OAMHAKOBOHM BPEMEHHOH mocnmemoBaTerbHOCTH. OTCIORA MEMXIY
OCHOBHBIMU €IJVHHUIIAMH CYIIECTBYET D[ CYIICCTBEHHBIX HEOJHOPOJHOCTEH OTHEIIBHBIX
[apameTpoB. 3/1eCh IPUHATO HNPEIIOChUIKY, UTO AuddepeHImanyus OTAeNsHOro mapa-
METPA HA YPOBHE OCHOBHBIX €[IMHHI[ MOYKET MMETh COBCEM MHOM CMBICI, YeM Ha JPYTHX
YpOBHsIX 0000wieHnA. Dra Ipobiema, OfHAKO, TPeOyeT AANBHEHINNX HCCIIENOBAHMI.
Koncraruposanue judbepenimaniy HeCKOIBKY IapaMeTpOB B TeUEHHE PANA JIET SIBJIs-
ercss Gojiee CYNIECTBEHHOM IIPEQNOCHITKOM IOIYJSAIMOHHOTO Pa3jeNa, YeM OTHeiBHAS
pasHMIA HA YPOBHE OCHOBHBIX €IUHHIL.

IIpyu GHOMETPHUECKOM aHANM3E MbI OTHICKMBAJIM HE TOJBKO DA3HHI] MEXKIY OUepeli-
HBIMM MUIPUPYIOIIHMA IPYNIAMH YePe3 OJMH M TOT YKe IIYHKT, HO TaKXKe M MEMKIy-
IyHKTOBBIMK TeppUTOpuanpHbpIMu auddepennuanuamu. IIpu TeppuTopHaibHOM aHa-
JIM3e HE UCCIIEYETCS PA3HMI[ HA YPOBHE OCHOBHBIX €IUHHUI[. DTOT aHAJIM3 3aKIJIFOUACTCS
HA CPaBHEHUU COOTBETICTBYIOLMX cebe ypoBHem 00OOLIEHMS OBYX MECTHOCTEH, a 3aTem
Ha BO3MOYKHOM HX OOBCAMHEHMM iIsI OOLIEr0 CPABHEHUA C JPYTHMH MECTHOCTSIMH.
Xoj 3TOro aHaIy3a M300paykaer puc. 4.

ITpu cunTese apexToB MCCAETOBAHUN [0 MESKIPYIIIOBEIM PA3HHIIAM, IIOKA3aTeIIeM
Berupabl quddepeHnanyy NPUHATO MHICKC:

KOJIYECTBO HAMICHHBIX CYIIECTBEHHBIX PA3HHI]
7=

KOJIMYECTBO M3YUCHHBIX Pa3HUIL

OTOT MHJIEKC SIBIFIETCSL OUCHD IIPOCTBIM ¥ YHHBEPCAJBHBIM, O/IHAKO OTHOBPEMEHHO,
HE TOYHBIH; OH MOyKeT umerh sHadyeHus or 0 (mer muddepennmanum) mo 1 (Bce uccie-
JIOBAaHHBIE Da3HHUIBI CYILECTBEHHBI).

JJIT BCECTOPOHHErO MCMOJIB30BAHMA HMEIONMXCA MAaTePHajIoB HEOOXOAMMO MpH-
MEHATH PAM CcTereHell 0600IeH s : HATUKMe PASHHUI] HA KAKIOM YPOBHE NOIEPYKABAET
ofliee 3aKJIIOUEHHE CyIIECTBOBAHMA peanbHod audbdepennpamuy (C TeM, YTO OTCyT-
CTBHE 9THMX DASHHUI €IIE HE CBUIETEIBCTBYET 00 OMHOPOIHOCTH).

Kpome ananusa momynanuoHHbIX Juddepennmanmii, OHOMETPUUECKAS YACTh TaKIKe
OXBaTbIBAET MHGMOPMAIMM O CYIIECTBOBAHMM KOJeOaHMH GUCMETPHYECKHX IAPAMETPOB
B ouepeHbIX rofax. C oTol IeNbI0 MCMOJB30BaHO 3HAYCHUS MAPAMETPOB, HOJIYUCHHBIE
Ha YPOBHAX roguunbix rpymn (Bgy m By), a cocraBiennbie B MHOrojeTHeil Iocienc-
BaTEJIBHOCTU. BeuupHa OTMEYEHHBIX KOJeOAaHuil IpefCcTaBieHA B BHAE IOKA3aTENeH
muddepennpanyy ,,z” u crabusHoctn ,,8” (Bycce, 1967b, dopmyna B TeKcre). Bemu-
UMHBI 000MX 9TUX IOKasarelei Gonpme mpu Gosblupx Konebamusax (puc. 5) mpuuém
MOKasaTens ,,8” 6ojiee TOUHBIM.

Wndopmanuu o nepenére IPeacTaBieHbl B TPEX JONONHAIMMXCA 06pasax: B CyM-
mapuoit Tabmume tuma (H+MW) Ps (rabn. I), Ha meHTOAHBIX cymmapHBIX rpaduxax
tuna (H+MW) Py (puc. 6—13) 1 B TekcTe. B TeKcTe NMpencTaBieHo BCe OTMEUCHHBIE
U mnoiimannple Buiel. IIpu Oosece PEIKHX BHNAX NPECTABIEHO BCE IIONTBEPYKICHHS,
a MaTepuas Kacaloluiicss BUI0B OTMEUEHHBIX B 0OJIBIIEM KOJIMYECTBE, KPATKO OrOBOPEH
B TEKCTE M IO MEPE BO3MOYKHOCTH IOMCINEH B Tabimue u Ha rpaduxax. [laHHbIe IO
nueBHOM mepenére (P;) HeKOTOPBIX BUIOB IOMeIIeHbI B IV pasmelne; rofuuHble IHeH-
roupable rpaduxu (Psy) ABIAIOTCA YACTBIO OTHEIBHOM paboTer (Bycck, 1974).
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TTomemguupii B I Tabiuile ¥ yIOMSHYTHIE B TEKCTE ,,JI0KA3aTellb moBopoTa” (Ko-
JI0HKA 9) ABJIAETCA OTHOIICHHEM KOJIHUECTBa 0cobeil, KOTOpBIE NPOJIETENN B HAIIpaBIle-
Huax 3-C3 (o0paTHbIX), K KOJIMUYECTBY JIETSIIUX OCOOEH B HAIPABJIEHUAX CBOMCTBEH-
HBIX s Becenneidl murpanuu (CB-B-IOB).

B cBsasu ¢ KoHneHTpanvell BHUMaHUS Haj ITHIAMU, [IPOJIETAIOIUMMM HAJ CyIIeii,
JaHHBbIE Kacaroliuecs BOOHBIX IITUI[ HEIIOJHBI ¥ HEe MOTYT XIPEICTABJIATh MCUEPILIBAO-
et dhayHuCTHUECKOR HMHGOPMAIHH.

OcHoBHBIe, oueHb 0006mEHHBIe —(H+MW) By — Guomerpudeckue maHEble I
BCEX BUIOB, M3 KOTOPBIX M3MEPEHO He meHee 6 ocobeit, mpencrasieso B Tabmume 1.
XapaKkTepuCTHKa KaXKOOrOo IIapaMeTpa OXBaTBIBAET CPERHION apupmermueckyro (M),
CTaHAAPTHOE OTKJIOHEHYE (6), CPEIHIOI0 OMMOKY cpefHeii (m) u xoymdectBo ocobeit (N).

Cucremy 3THX 3JIEMEHTOB NPUMEHEHO B (hopMe:

M
o M

Cperm uM3yuyeHHBIX, B OMOMETPHUUECKOM OTHOIICHWM, BUMIOB CIEAYET IOXYEPKHYTH
6oJiee MHOIOUMCIIEHHBIE BUOBI, aHAIM3 KOTOPBIX ObLI 6OJI€e IOJIHBIM:
Regulus requlus

1. AHanu3 rofMYHBIX ¥ CyMMAapHBIX IIaPaMeTPOB TePPUTOPUATHHO-BPEMEHHEIX FPYIIIT
00HAPYYKUBAET CYyLIECTBOBAHME OHOMETPUYECKON mubdepeHmanuy MeYKAy ITyHKTAMI
U OUEPEIHBIMU IPYINIaMU, IIEPEJIETAIOIIMX YePe3 3TH IPYINIbI ITHIl. DTO IOLTBEPMK-
[IaeT IPABUJIBHOCTD 3aKJIIOUCHMM HA OCHOBAHUM M3MEHUMBOCTH KOJIMYECTBEHHOLO OTHO-
menua nosoB (Bycce, Maxanscka, 1969).

2. CylLeCcTBEHHBIE DA3HUIBI MEYKIY OCHOBHBIMU COVHUIIAMA B IIPENENax IDYIIIbI
CHTHAIMSUPYIOT CyleCTBOBaHME euié 0osee TOHKON auddepeHiuanym, yem 9T0 MOYKHO
ObLI0 06OCHOBAaTh B 9TOM pabore.

3. YV KOpOJIBKa OTMEUEHO M3MEHUMBOCTH OHOMETPHUECKUX MAPAMETDOB ITOILYJIALMN
B OUEPENHBIX rofax. DTa W3MEHUMBOCTH DA3NIMUHA Y PasIUYHBIX ITOIYJISIHIA.

Erithacus rubecula

1. V 3apsHKy HAOJIONAECTCA PE3KYI0 OMOMETPHUECKYIO Au(depeHuanuo Mexmy
NyHKTaMJ ¥ B IpeIesiaX MyHKTOB, MEXKAY OYePeIHbIMU IpynnamMu nrun. IlpunucsiBanme
OHMOMETPHYUECKHX DA3HMI] MCKIIIOUHTEIFHO MSMEHUMBOCTH KOJAYIECTBEHHOrO OTHOIICHHUS
nosoB (ITaEBBKHit, 1969) SBISCTCS HEBEPHDIM.

2. CyOmonyJssiIyoHHAs H3MEHUMBOCTD Y 3apsIHKHM GOJIBIIE, YEM y KOPOJIbKA.

3. PeaynpraThl aHanM3a KOPPEJAIMU DAa3MEPOB IIOACKA3BIBAIOT CyIECCTBOBAHUE
HEOOBIYAMHO CIIOMKHOIO OMOMETPUUECKOrO CTPOEHHUS IIOIYJISIIUM.

4. VI3MeHUMBOCTh BEJIMUMH IaPAMETPOB B OUEPENHBIX FONAX Y 3aPAHKH OUCHb
GostpIiasi. ~

Parus major

1. Ha ocobenHoe BHEMAHME, TP JAJBHEHINNX MCCIEMOBAHUSAX MUTDAUH GOIBIION
CUHHIIBI, 3aCIIy)KMBaeT IpobseMa . MOJIOBO-BO3PACTHOM CTPYKTYPHI: - KOHCTAaTHPOBAHO
HM3MEHUMBOCTh COCTaBa B TOAbI C DasjMYHOM HMHTEHCHBHOCTBIO MUIpaIuy, a TaKdKe
Pa3HUIBI B 9TOH CIPYKTYDE MEMKIY! BECHOH M OCEHEIO. o
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2. Buomerpuueckas auddepeHnpanus odepeqHbIX DY He OCOGEHHO OTYETIMBA
u Tpebyer maypHEHINIEro 00O0CHOBAHUA.

Fringilla coelebs

1. V 3a6muxa ormedeHo oTuérmByi0 AuddepeHuanyuio BpeMeH: IepeléTa CamioB
M CaMOK; y OYEPEAHBIX rpymu ara auddepeHnmanyus BcE MeHbIIE.

2. Ouddepennuanus BpeMeHd MUrpanuu 0cobeit PasIMYHOTO II0JIa, B CBSISH CO
3HAUUTEIJIFHOM KOHIIEHTpanueii mepeséra, BBISHIBACT HAJIOMKEHME II€pesETa CaMOK U3
OJIHOM IIONIYJIAIMK ¥ CaMIIOB M3 MUTDHPYIOIICH IOIYJIAIUU II03%KE, H, OMHOBPEMEHHO,
HE HapyIIaeT IPUHIMIA IOMYJIANHOHHOM H30JIALUM, KOTODPBLIH, BEPOSITHO, 00I3BIBACT
OCeHbI0 ¥ psama BupoB. IlpencraieHHas smeck MOAM(DUKANUSA STOrO IPHHIHIA MOYKET
OKa3aThCsl CYLIECCTBEHHOH A OyAyIIHX HCCIENOBAHME 3TOH IIPOGIIEMBI.

3. Ha ocHoBaHuu OMOMETPMYECKMX JaHHBIX U aHAIM3a MubdepeHIuanuy I0I0BOro
COCTaBa MOXKHO BBIJEJIUTH TPU IONYJIANUOHHBIE Ipymmbl, npuuém I u III rpymmer xa-
YKyTcst Gostee OMUSKMMM MEXKTy co0oit, uem xo II rpymme.

4. Konebanus sHauenuii OMOMETPUYIECKUX IAPAMETPOB B OUEPETHEIX FOflaX y 307 HKa
Oonee smaunTesbHBI. BO3MOYKHO, YTO CONEHCTBYIOT STOMY TPYAHOCTH TOYHOIO pasfe-
JICHUsI HAa BOJIHEI.
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