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Introduction

This talk I presented at the 6th International Grouse Symposium in Udine,
Italy, in 1993. Unfortunately, the manuscript of this talk was not ready in time
and only abstract was published (Potapov 1995). Now, because of the courtesy of
the Editor of the Russian Journal of Ornithology Dr. A. Bardin I received a good
possibility to publish my manuscript in English in this journal. It is very impor-
tant, because gives me the opportunity to publish not only manuscript and to add
some new data about this species, but many other information edited before, in
my monograph “Family Tetraonidae, Galliformes” (Potapov 1985) in Russian.
This obstacle is forcing for some western ornithologists, who don’t familiar with
Russian language and think that it is enough reason to ignore Russian scientific
sources, to reopen many details, that not only described in this monograph, but
illustrated by pictures and graphics. Some of these ornithologists, who begin to
visit many parts of the former USSR for ornithological research or bird watching,
because of the same problems with Russian, re-opened a lot of usual things, that
described in Russian ornithlological literature many times ago, over and over
again, as a new data. Because of this, birdwatchers from abroad made a rough
mistakes sometimes and published wrong information of such kind in scientific
journals.

It is hard for me to forget, for example, how in the same symposium one of
the birdwatchers (J.Pfeffer) tried to prove that he watched (and local hunters
even collected for him) the ptarmigans Lagopus mutus in the Zerafshan Ridge in
Northern Tadjikistan in 1993, at the distance more than 1600 km from the near-
est habitats of this species. This region is not a white patch in ornithological map
of the former USSR in any case. The birds of this mountains were studied care-
fully: by not less than 50 professional ornithologists (including myself) during last
160 years! Because of my appearance in dispute and convincing arguments that it
is at least the rough error, the abstract of this talk was not included to the pro-
ceedings of Symposium, but this talk was published late in “Alauda” (Pfeffer
1997). And this wrong data is cited now as an established fact by some authors
(Storch 2000). )

The Caucasian Black Grouse Lyrurus mlokosiewizci is an unique species
among all Old World Tetraonidae birds because of its living space, occupying
only high mountains above the timber line (analogous in the New World is
White-Tailed Ptarmigan Lagopus leucurus). There is a similarity of the Caucasian
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Black Grouse with some southern populations of the Black Grouse Lyrurus fetrix
in this respect: the later inhabits only the upper parts of the forest belt close to
the timber line and adjacent part of the subalpine zone of the mountains (Straut-
man 1954; Pauli 1974; Zettel 1974; Couturier 1980)). Moreover, this similarity
shows the possible way of the origin of the Caucasian species of the genus Lyru-
rus (Potapov 1978).

Both species of this genus are similar in many features: the black general col-
oration with white patches of the males and its specific lire-shaped elongated
tails, palearctic distribution, preference of the marginal habitats between woods
and opens, the birch catkins as a main winter food, the same social structure of
the leck and some others. In the base of this general features some special adap-
tations to life in high mountains were developed in Caucasian Black Grouse
during its evolution.

Locomotion

The life of any bird species in the high mountains demands the correspond-
ing adaptations to its specific conditions and first of all to locomotion in the ver-
tically structured landscape. This is concerns both to the flight modes and to the
walk ones. The last is especially important for the Galliform birds, that spend
most of its time in the ground and must be adapted well to the pedestrian
movements. It was shown (Potapov 1978, 1982) that the length of the legs of the
Caucasian Black Grouse is the largest among all Tetraonid species and close to
the same in some mountain Phasianidae species like Snowcocks Tefraogallus sp.
(Table 1, Fig. 1).

Table 1. Comparative length of the hind limb in Black Grouses and Snowcocks (males)
in millimetres and % from the “Truncus™
(From: Potapov 1978, 1982)

The length of the hind limb bones

Total length

Species Femur Tibiotarsus | Tarsometatarsus | ©f the hind limb

Mm % Mm % Mm % Mm %
Lyrurus tetrix 820 565 960 716 495 369 219.0 151.0
Lyrurus mloikosiewiczi 740 66.0 970 866 518 46.2 2220 1982
Tetraogallus himalayensis 107.7 73.2 1458 ©98.0 76.6 52.1 3301 2233

* — “Main body size” — the length of the vertebra column from the front border of the 15-th neck’s
vertebra to the opening of the spinal cord’s channel at the back part of the pelvis’ surface.

The species from the last genera are more important to our comparison than
other representatives of the Phasianidae family, because of its mode of walking.
The snowcocks walk mainly up to the slope: if they need go downward, they use
the flight. Caucasian Black Grouse have the same mode of the daily moving
activity — upward on foot and down one by flight. The great length of foots is
an adaptation to walk in the steep slopes with the numerous mounds and stones
among the thick and tall grass and bush vegetation (Potapov 1978).

The wing of Caucasian Black Grouse differs from that of the Black Grouse.
It is shorter, wider and has a more rounded top (Fig. 2, Table 2), especially in

508

Pyc. oprnumon. xcypn. 2004 Dkcnpecc-Berryck Ne 263



—c oo

: \\\\\«I\.««f 1ZOIMBISOXYOJW SNUNIAT — g X)) SNUnIAT —
‘(@z1s Apoq urew wod} %, sy} ui)

Nu
\\ Buim s ajew ay) jo adeys pue azis anjeledwo) g ‘B4
-
1ZOIMBISOXOJW SNUNIAT — g ‘XL}e) SUnIA7 —
‘(@zIs Apog ulew wod} 9% ayj u)
quii| puly 8y} Jo sauoq ay} jo azis aajesedwo) '} Bi4

B ———

‘R1epuooas pz sy} Jo xade ayj 0} puag Snuew Woly Buim pap|o} 8y} Uo painseaws sem yjpim Buim sy} :9joN

698 8G6 €66 000, 896 1L¢6 ©61L 0'LL — — - — /6l L S®8lewsd jzomeisoxojw
¥'06 6.6 000L 000L C¥6 L98 099 0oL Goll ol y'eel ¢Sl 4 c SoOleN snniA
89, 668 896 000, 000L L¢e6 V¥VL 7'e9 — — — - gee L ssjewsd XL1}9)
09, ¢C06 L'/6 000, G66 L'I6 069 6'¥9 1 '€6 gel 8yl 0lc 11214 9 Sole|N  XLjd} SnInIAT
wo [ ws [ wo | wz | we | We | WOL | yeue | 0% | SAY | MO% | SOV | ey saisadsans
auo }sabuo| ay} Jo % _ SHi0 % | Kyepuooss pg 8y} jo frewud bum | N | Xes ‘seloads
‘sauewnd Jo yibus| syt uipIm Buipn ybus| ayL 1sebuoj ay |

(ww) sniniA7 snuab ay} jo salvads ui sbum ayj jo suoisuswiq ‘¢ @|9el



I

d
B

i

Fig. 3. Plan of the Caucasian Black Grouse male’s gliding flight.
Solid lines — the gliding phases of the flight; vertical short lines — the wing beats;
A — ventral view; B — dorsal view; black spot — place of landing.
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the males. The width of the male’s wing is greater because
of the secondaries, the comparative length of which to the
wing’s length is significantly greater that in Black Grouse’s
ones (Table 2). These wings are adapted to the specific way
of the male’s flight. Males spend most of the time on the
ground, and move mainly by foot, usually up slopes. When
they need to move short distance to a place of feeding or
resting, they use the normal horizontal flight, as do other
tetraonid birds. Only if they need to move a long distance
(to avoid the danger, to reach the place of the leck etc.)
they use their specific downward flight, the main part of
which is gliding (Potapov 1978).

This male’s flight, described previously only in 1977
(Potapov, Pavlova 1977) and with a full description later
(Potapov 1978, 1983, 1985), is unique among the repre- A B
sentatives of the family Tetraonidae, but usual for many
birds that dwell in high mountains. In this flight the birds g 4 The shape of the 10th
use the force of gravity very effectively, and spend suffi- primary of Lyrurus tetrix (A)
ciently less energy than in usual transporting flight, that and L. miokosiewiczi (B).
was shown by me later (Potapov 2002). From: Potapov 1978.

The trajectory of this flight looks like a spiral descending parallel to a moun-
tain slope approximately 100 m above it. The gliding phases of this flight occupy
75% of the flight time and are interrupted regularly, after every three to four sec-
onds, by five to eight wing strokes (Fig. 3). It appears that the speed of the flight
decreases during these strokes and direction of the flight becomes more horizontal.
Moreover, this flight, so unusual for the tetraonid birds, is accompanied by a
specific whistling sound, produced by the primaries of the spreading wings during
the gliding phase. (It is wonderful that this prominent feature of this flight, was
mentioned for the first time only in 1942 (Laister, Sosnin 1942): the authors de-
scribed the flight of the males after the end of the autumn moult and mentioned
that this sound was absent in moulting birds.)

This prolonged sound regularly interrupted by several (five to eight) short
whistles at the moments of the wing strokes. These are the same short whistling
sounds produced by male’s wings during flutter jumps in the courtship displays (it
will be discussed later). The sounds of this flight were recorded later by German
ornithologists in Teberda State Reserve in 1989 (Bergmann ef al. 1991).

The structure of the wing primaries shows that all these sounds are produced
by outer primaries, especially the outermost one (Ne 10, Fig. 4). This feather in
Caucasian Black Grouse male is shorter and narrower than in Black Grouse
male, and has no broadening at its base, which is so usual for galliform birds. It
is'interesting to note, that it is an evidence about the absence of this whistling
sound during the male’s flight at the time of the intensive moult (Laister, Sosnin
1942). I am sure that this absence of the whistling sound occurs at the time when
the outer primaries are changed during the moult.

Another important feature of these primaries is the strong wear of the inner
web’s margin, especially in the five outer primaries, mentioned by myself for the
first time after careful investigation of the collection specimens in Zoological In-
stitute of the Russian Academy of Sciences (Fig. 5; Potapov 1978, Fig. 11, photo
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Fig. 5. The outer edge of the male’s 10th primary in the spring.
A — Lyrurus tetrix, B— L. mlokosiewiczi (from: Potapov 1978, fig. Il, fhoto-supplement).

supplement). First of all, this wear is a result of strong air pressure to the feathers
during the gliding flight. The wing of one year old males is not different from the
adult’s one, but the primaries in the female’s wing do not any sign of wear.
The flight of the female is of the same type as in the Black grouse Lyrurus tetrix
(males and females) , i.e. it is usual bearing (horisontal) flight in which a series of
flaps alternate with short gliding on spread wings. Females of the Caucasian Black
Grouse use flight rarely, only flying short distances. Unlike males, they have
never been observed in downward flight. This kind of sexual dimorphism in flight
is only one observed among the Tetraonidae species (but may be exists in Sibe-
rian Spruse Grouse Falcipennis falcipennis).

[n general, the flying ability of the Caucasian Black Grouse male is very im-
pressive, especially if somebody observes the bird descending to the slope, as it
seems, from heaven, resembling more a falcon than a grouse. This flying ability
permits the subadult and adult males to fulfill the long distance flights to reach
new favourable spots that was occupied by other populations. In the case of
subadult males this process is usual dispersion, but in the case of adults we see
another processes in the populations life. To study these adult dispersions, special
radio-tracking technology needs to be used. The movements of the males help
understand why this species is monotypic, despite the fact that the species popu-
lates entirely different areas with different natural conditions. This is especially
important in the case of the populations of the Great and Minor Caucasus
mountains, which are largely seperated. The males accomplish a genetic ex-
change between the different populations can do this because of its’ high flying
ability (Potapov 1985).

By the way, all species of Snowcocks Tetraogallus sp., both males and fe-
males, that possess extremely specialized downward gliding flight, have lost the
ability to fly horizontally (Potapov 1966, 1992), have normal margins of the outer
primaries’ inner webs, without traces of any wear. Only the upper parts of the
inner webs of inner primaries NeNe 5-8 have worn out margins. The pressure on
the snowcock’s wing is much more than on the Caucasian Black Grouse’s wing.
The body mass alone gives a pressure of 1.7-2.3 g/sm’ on the open wing (Pota-
pov 1992) and is significantly higher during the gliding flight at a speed of about
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Fig. 6. The shape of the outer retrices of the Lyrurus mlokosiewiczi adult male.
A — general view; B — cross-section close to the end of the tail.

Fig. 7. The position of the adult male’s retrices and alula at the moment of the steep turn
in the upper point of the flutter jump (from: Potapov 1978, 1985).

90 km/h. It means that the snowcock’s wing is more adapted to the gliding flight
than the wing of the Caucasian Black Grouse, which is multifunctional and
adapted to the different types of flight.
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The tail of the adult males of Caucasian Black Grouse is similar with Black
cock’s one in shape (lire-form with elongate outer retrices) but differs in many
details. First of all the tail of Caucasian species is more long (relatively to the
“truncus” 198.2%, instead of 151% in L. tetrix) and the length difference bet-
ween central (shortest) and outer (longest) retrices is twice less (Potapov 1985).
But the main difference between this two species is in the shape of the elongated
outer retrices. In L. fetrix the outer feathers are widen to the top and the top is
curved outside: both webs, inner and outer are situated in the same flatness
(Fig. 6, a). In L. mlokosiewiczi the inner and outer webs situated under the angle
near 90° and the feather remember the gutter. The outer elongated feathers in
male’s normal state are put in one another so that every half of the elongated tail
looks like a gutter and fulfill the functions of the gutter (Fig. 6, b). The functional
significance of this shape is obvious. Main habitats of the adult males from spring
till autumn are the alpine and subalpine meadows with tall grasses. During the
rainy weather (that is usual in these altitudes) the grass became wet. The males
keep its tails parallel to the ground during feeding and walking and the tail feathers
may become wet quickly, but its gutter’s shape help to remove the water.

Another function of the long tail is to be the mark during courtship displays.
The location of one or another male in the leck is possible sometimes only due
to the raised long tail that is visible among the tall grass. The role of the long
male’s tail to manoeuvre ability of the flight is doubtful: during the sharp turns
the long soft tail feathers curves easily because of the pressure of the air (Fig. 7).

The leck and courtship display

The mating system in Caucasian Black Grouse is the same as in Black Grouse.
During the mating season (from middle April up to middle May) the males gather
together in special traditional places — lecks, where every male have its individ-
ual territory that it defends from the neighbours and where it performs nuptial
rituals. These gatherings are visited by females and every hen select the partner
for mating that take place in the selected male’s territory.

This general picture, very similar with that of the Black Grouse’s mating sys-
tem, differs nevertheless in many important details. First of all, the leck of Cau-
casian Black Grouse is mute. All males fulfill its rituals in silence, without any
vocalization. Only during the confrontations and very rare, the males can utter
the low guttural grumbling that can be hear at the distance not more than several
meters (Averin 1938). It is interesting to note, that such grumbling is very similar
with that utters the Capercaillie x Black Grouse bastard in the same situation
(Potapov 1978). This absence of vocalization I explained by the specific high
mountain conditions: the great distances between steep slopes above the timber
line, constant strong winds make the vocal signals less effective than visible ones.
The lecks of this Black grouse are situated (as a rule) in the open steep slopes
above the trees-bushes vegetation and the black males are distinctly visible in the
light-yellow old grass’ background at the long distances (Potapov 1978). The
reduction of the syrinx in males of the Caucasian Black Grouse (Fig. 8) is the evi-
dence of the long term evolution of this species in the high mountain conditions.

The main element in the male’s courtship display of this species is the flutter
jump, described in details only recently (Fig. 9, Potapov, Pavlova 1977) and re-
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peated with some additional details later (Vitovich 1986). It fulfills, as a rule, in-
the steep slope and from the specific start posture. The bird is sitting with its
back toward the slope, with slightly elevated and protruding breast. Before the
start male stands up in vertical position and jump up with 4-5 strong wing beats
(the same number of wing beats mentioned Vitovich 1986, but sonogram of this
flutter jump shows 7-8 ones — Bergmann et al. 1991). The bird makes 180° turn
to the left or right sides in the upper point of this flatter jump, which is no
more than 2 m high and lands passively, with the half-folded wings and with the
head towards the slope (Fig. 10). Sometimes this flutter jump performs without the
turn (in flat surface — Vitovich 1986). Such performances repeat again and again
and its frequencies reflect the level of the sexual excitation (Averin 1938). The
main significance of this flatter jump is to attract female’s attention by the spe-
cific whistling sounds, produced by outer primaries during the flaps and audible to
the distance up to 150 m, and by demonstration
of white parts of the lower surface of the wings
(Potapov, Pavlova 1977). Because of the turn dur-
ing this flight these contrast white patches of this
black-colored bird are clearly visible for all sur-
rounding males and females in both sides and be-
low from the lecking male, even in the darkness of
the early daybreak (Fig. 10). The second functional
significance of the turn during flutter-jump is to
land by the suitable way in the opposite direction
from the start, with the head directed to the slope.
Sometimes the male fulfill the flutter jump
without turn, that was happen when the perform-
ance take place in more or less flat surface (Vito-
vich 1986). In all other tetraonid species the flatter
jump with turn have only Falcipennis falcipennis,
but significance of it in this case is unclear. May
be, it was made because of the little size of the
clearings among the thick forest, where the males
of this species perform its nuptiall displays in sqli- Fig. 8. Syrinx of the Lyrurus tetrix
tude. I watched the male of this species which (A)and Lyrurus miokosiewiczi (B).
fulfilled this flutter jump without the turn (Pota-

pov 1969). In any way we may to point that the leck of Caucasian Black Grouse,
during it’s culminating phase in the deep twilight, when the mating is took place,
is hardly detected as to the conspecific birds as to raptors. And because of such
circumstances it is easy to evaluate the significance of stability of the leck
grounds. All explorers who studied the breeding process of this species stated that
they didn’t know any case when these birds changed the place of the leck ground
(Averin 1939; Vitovich 1986). In any case no of them never fixed the appearance
“of the new leck ground, but only the disappearance of some of them because of
the constant decrease of bird’s populations. In comparison with this species,
males of L. tetrix have no problems with the advertising females after the change
of the place of leck ground and even when the male performs its displays alone:
the loud nuptial song audible at distances more than 1 km easily attract females if
they present in surroundings. There is a good analogue of such stability of leck
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Fig. 9. The first plan of the flutter jump of the Lyrurus mlokosiewiczi published in literature
(Potapov, Pavlova 1977). All drawings are made from photos. The position of the male
in the upper point — from: Potapov 1978.

grounds in the case with the Capercaillie Tetrao urogallus and because of the same
reasons. But in the last case this stability expresses in less degree (many cases of
the appearance of new leck grounds are known), mainly because of the constant
processes of successions in forest communities.

The lecks of the Caucasian Black Grouse are hard to find only in the twilight
hours, when the mating (the main event of the leck process) occurs. In the day-
light the leck ground and the males are clearly visible. At this time, the leck is
exploited by raptors, mainly by birds of prey. For example, the Golden Eagle
Agquila chrysaetos in the North Caucasus hunts for males in lecks regularly, but
males usually avoid its attacks hiding in the nearest shelter (bush or rock) or by
jumping up when the eagle approaches. The eagle’s attack is usually unsuccessful
because of this (Vitovich 1986). This interesting behavior of males means they
have good experience in such situations.
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Fig. 10. Plan of the male’s flutter jump with turn on the steep slope.

Fig. 11. The eyebrow of the male Lyrurus miokosiewiczi in the breeding period.
A — cross-section of the eyebrow with the erected and fallen crest; B — side view with the up-
standing crest (from: Potapov 1978, 1982).

A significant morphological character of the males of the Caucasian Black
Grouse is the female-like coloration of one-year old males. It is necessary to em-
phasize that it is the only species in the family Tetraonidae that has a distinct
difference between the one-year old male coloration (mainly gray-brown, similar
with that of the females), and the older generations’ one (entirely black). The
coloration of the one-year old male of the Black Grouse L. fetrix, for example, is
nearly the same as in older ones except for some minor details. The young males
of both species participate actively in nuptial performances in the leck grounds,
with the same subdominant status, in the same positions on the margins of the
leck ground, and with the same negative results in their attempts to mate.

The sharp difference between the first and subsequent coloration of adult
males in L. mlokosiewiczi is always present and is undoubtedly maintained by
natural selection. Sometimes one-year-old individuals with single black feathers
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are found in the collections (Potapov 1985, Fig. 151, 2). We think that this trait
could have been more expressed if it was not suppressed by natural selection,
which supports the gray female-like coloration over the black feathered coloration.
At the moment it is difficult to explain this, because information on the ecology
of the Caucasian Black Grouse, and especially about its winter life, is insufficient.
It is interesting to note, that in this species females spend the winter in the upper
part of the forest belt in flocks, together with one-year-old males. They all have
the gray coloration and even experienced ornithologist have problems in distin-
guishing young males from females in the same flock from a distance. At the same
time the old males with their full black color spend the winter in separate flocks
mainly above the timberline (Vitovich 1986). In L. tefrix and both species of
Tetrao the young males spend the winter together with old males, not with the
females, or in the mixed flocks. It is possible, that the gray coloration of one-
year-old males of L. mlokosiewiczi is somehow connected with the fact that they
spend their first winter together with females. Another possible explanation is that
the gray cryptic coloration of the young males helps them to escape raptor’s at-
tacks in the lecks because the young males do not yet have the experience to
avoid the attacks. I thinks that in any way this specific character of the Caucasian
Black Grouse is connected with the specific natural conditions in highlands,
where the cryptic coloration of one-year-old non-experienced males give them
more chance to survive.

Another specific morphological character of the Caucasian Black Grouse
male, which is closely connected with courtship display s, is the structure of the
specific “eyebrows” (Fig. 11). In all the species of the family Tetraonidae the
males have the eyebrows — naked stripes of skin above the eyes, covered by a
complicated mosaic of knobs and protuberances, rich of blood vessels. Because of
this the color of the “eyebrows” is usually red. Through the whole year, the “eye
brows” are moderate in size and are partly covered by feathers. During the
breeding time they grow significantly and become bright red, due to the expan-
sion of the blood vessels. The females have these “eye brows” too, but much
smaller and non active during the mating season. The “eyebrows” in Tetraonidae
species are of 2 types: The first is flat, covered by low knobs and with the high
crest along the upper margin of the “eyebrow”. In calm condition the crest is
hanging down and covering the “eyebrow”. The “eyebrows” of the second type
are convex, with high knobs, tubercles and protuberances. The second type is
found in species of the genera Bonasa, Falcipennis, Tetrao, Dendragapus, the
first — in genera Lagopus, Tympanuchus, Centrocercus (Potapov 1985). The genus
Lyrurus is unique in this respect: one of the two species of this genus, L. tetrix
has the “eye brow’ of the second type, while another species, L. mlokosiewizci —
of the first type (Potapov 1978, Fig. 4; 1985, Fig.28). The first type seems to be
more adaptive from the bioenergetic point of view. During no-breeding seasons,
especially in winters, this naked eyebrow decreases in size and in addition, folds
in two (the marginal crest lays over flat surface of the eyebrow). In this position
it is covered by the nearest feathers practically completely, as in ptarmigans, hid-
den from frozen air and preventing the heat losses.

This structure of the eyebrows of the Caucasian Black Grouse which is similar
to the Ptarmigan’s one, may be considered as a plesiomorphic character and an
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evidence of a close relationship of the ancestors of genera Lyrurus and Lagopus
(Potapov 1978). It is possible that L. mlokosiewiczi maintained the ancestor’s
type of eyebrow because of the more severe climate in the subalpine and alpine
belts of the high mountains than in the plains, especially during the cold epochs
of the Pleistocene.

The origin of the Caucasian Black Grouse and its range

In order to understand the origin of this grouse and its range, we have to
answer two questions: who was the ancestor of this species and how had it
evolved to its modern state. It is easier to answer the second question, as it is
simpler and is based mainly on comparisons and logic.

First of all, the origin of the Caucasian Black Grouse from an ancestor
common to it and the Black Grouse is obvious to all taxonomists, because both
species are similar morphologically and occupy similar habitats. Modern Black
Grouses live in semi-exposed habitats along the southern borders of the Pa-
laearctic forest zone, and in the plain forest-steppe zone. In high mountains,
both species prefer the same border zone between open and closed habitats along
the timberline. In some places like Carpathians or Altai mountains, plain and
mountain populations of Black Grouse are completely separated by the well de-
veloped forest belt. In the southernmost parts of the range, Black Grouse dwells
only in mountains along the timberline (Alps, Balkan Mts.), because the climatic
conditions below the forest belt are unsuitable for tetraonid birds in general (e.g.,
in southern Balkans) and because of anthropogenic extermination (e.g., in the
northern surroundings of the Alps). It is noteworthy that in northern Caucasus,
plain populations of L. tetrix were separated from high mountain populations of L.
mlokosiewiczi by a distance of 120-150 km no less than 100 years ago. This space
is currently occupied by a thick and rich mountain forest, unsuitable for both
species (L. fetrix and L. mlokosiewiczi); in this case the forest separated two spe-
cies (Menzbier 1902; Potapov 1985).

At present, no paleontological data about the ancestor of the Caucasian Black
Grouse is available. However, we have a reason to believe, that its ancestor was
a mountain bird. If so, it could reach the Caucasus only from the Balkan Mts.,
via the mountain ridges of Anatolia. The distance between the nearest popula-
tions of Caucasian Black Grouse and the mountain populations of the Black
Grouse in the Balkans (Greece) is now about 1500 km. There are many moun-
tain ridges that form a virtually uninterrupted chain between Balkans and Cau-
casus. At present, however, environmental conditions in this area are unsuitable
for the Caucasian Black Grouse, mainly owing to the dry climate and conse-
quently, the absence of the forest belt and Rhododendron and Juniperus bushes in
the sub-alpine zone. During the cold epoch of Pleistocene, the natural conditions
in this region were probably quite different. It is well known that the great climatic
changes during the Pleistocene strongly influenced vegetation in the southern
mountains of the Palaearctic. In these mountains, forests appeared and disap-
peared, and theis size fluctuated. Sometimes, the forest belt only moved up or
down the slope, changing its altitude above sea level. The Pleistocene populations
of ancient Black Grouse in mountains and plains parted at times, and joined again,
in accordance with the appearance and the disappearance of the forest belt. One
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can assume that during one of the cold epochs the ancestral Caucasian Black
Grouse population that dwelled around the timberline in the mountains of the
Balkan Peninsula got a possibility to expand eastwards along the mountain ridges
of the Lesser Asian peninsula, up to the Caucasian Mts. It is the only possible
scenario if the hypothesis on the origin of the Caucasian Black Grouse from the
mountain ancestor is accepted. This could happen long before the middle Pleis-
tocene, because the earliest fossil remains of this species from Caucasian caves
are dated by 350 KA, i.e. by the beginning of the Rissian glaciation (Potapov
1985), oxygen isotope stage 10. No data about the paleo-environment situation
during the Pleistocene in the mountains of the Northern Turkey is yet available,
but pollen analyses show that even 10000 years ago the upper birch-forest belt
was well-developed in the mountain forests in the north-west Turkey (Keroglu-
Dag) (Zeist, Bottema 1991). This habitat, which is so important for the Caucasian
Black grouse, is now absent there. We have all the reasons to assume that such
a habitat did exist in most of the northern Anatolian Mts. during the cold epochs
of the Pleistocene, starting from the first one (Gunz).

Later, the natural conditions in the Balkan Mts., that were suitable for the
Caucasian Black Grouses’ ancestors, disappeared during one of the warm periods
of the interglacial times. The ancestors disappeared too. This is not surprising, if
you take into account the relatively low altitude of these mountains. As a result,
the Caucasian Black Grouse survived till the present time only in the large area
of high mountains — in the Caucasus Mts. and the adjacent mountain ridges.

The arrival of the ancestral form of the Caucasian Black Grouse to the Cau-
casus from the northern plains is less likely than the previous scenario. In this
case, we must accept the origin of this species as from the lowland ancestral
population. The ancestors of this species must have reached the Caucasus through
the open steppe lowlands at the time no later than the Mindel-Riss interglacial
period. There is one problem — there is no data about the animal life and vege-
tation in this area during the first half of the Pleistocene period. It is only known
that in the interglacial periods, large scale transgressions took place and the water
covered the territory between the Black and Caspian seas north from Caucasian
Mits. Such transgressions interrupted any connections between the faunas of the
European steppe zone and the Caucasian Mts. In any case it is hard to believe
that a lowland species could have evolved to the highly specialized Caucasian
Black Grouse during the comparatively short duration of the time from the Gunz
glacial epoch till the beginning of the Rissian glaciation (nearly 500 thousand
years). Nevertheless, we cannot completely deny the possibility of such events
despite the full absence of the Tetraonid fossil remains in the vast territories of
plains in southern parts of Ukraine and Russia up to the Wurmian time. It is very
curious that only during, but not before, the Wurm glaciation the Black Grouse
and the Ptarmigan Lagopus mutus reached the mountains in Crimea. Judging from
the size of the fossil bones, these mountains were inhabited by Lyrurus tetrix,
which was smaller in body size than the recent populations (Potapov 1985). This
species may have reached the Crimea Mts. during one of the interglacial periods
during the Wurm glaciation, when the arboreal vegetation appeared in the modern
steppe zone, especially along river valleys. It may have happened, for example,
during the Mikulinsk’s interglaciation 170-150 thousand years ago, meaning
a long time after the appearance of the Caucasian Black Grouse in the Caucasus.
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The Black Grouse reached up to the foothills of the Caucasian Mts. during the
wet periods of the Holocene, perhaps during the humid Atlantic period (about 5-
6 thousands years ago), when there was arboreal vegetation along the river valleys.
During this invasion the Black Grouse reached not only the northern shore of
the Black Sea, but even the northern margins of the large forests, that covered
the northern foothills of the Caucasian Mts. They could not however spread out
further into the mountains (see before).

On contrary to the southern steppe zone in Ukraine and Russia, in the
mountains and foothills of the Balkan Peninsula there are a lot of finds of fossil
tetraonid birds as far as the Pliocene period (Janossy 1974, 1975; Bochensky 1991,
Boev 1999, 2002). There are several finds of ancient forms here that have some
specific features of the genus Lyrurus. One of them was described as fossil species
Lyrurus partium (Kretzoi, 1962), that existed for the first half of the Pleistocene
and was distributed from France to Ukraine. An assumption was made that this
species was the direct ancestor of L. fetrix, which appeared after the disappearance
of the L. partium (Janossy 1975). Now, new data has been obtained that opposes
this opinion: it seems that both species overlapped in time and, moreover, were
found in the same place, in the same time (Boev 2002). This means that both
species originated from one ancestor. We can assume that this ancestor for both
species was also the ancestor for the Caucasian Black Grouse. Many fossil remains
of the Black Grouses that were found in southern Europe, including the Balkans,
were described as L. cf. tetrix, L. aff. partium, and L. cf. partium. Some bones had
a transitional features between the genera Lyrurus and Lagopus, and between
Lyrurus and Tetrao. Possibly, this is the evidence indicating at the common an-
cestors of the recent genera mentioned above, before they were separated com-
pletely and evolved into different genera. The general picture of initial differen-
tiation of the grouse is still unclear, especially considering that most of the pa-
leoornithologists believe that the Black Grouse and the Capercaillies belong to
the same genus, the genus Tetrao (Boev 2002; Bochensky 1991, etc.). The authors
that cannot find the differences between the modern genera that differ so clearly
(for example, the genera Tetrao and Lyrurus), have even more difficulties distin-
guishing fossil remains of these genera. Still, there is a very good possibility
finding the remains of the Caucasian Black Grouse’s ancestor in the Balkan
mountain area in the later Pliocene — early Pleistocene lawyers , i.e. at the time
when the global cooling began. In accordance with this, the adaptive radiation of
the tetraonid’s ancestors, started earlier in the North-East of Eurasia (in the so
named Beringia — Potapov 1968, 1970) was accelerated significantly.

The L. mlokosiewiczi, when compared with L. tetrix, has some specific fea-
tures, shown as a deep adaptation to highland natural conditions, as the preser-
vation of some ancestral peculiarities. This is an usual situation in the process of
the mosaic evolution under constant natural conditions. The highland’s natural
conditions forced Caucasian Black Grouse to develop useful changes in the body’s
proportions, wing shape, color of old and one-year-old males, the form of the
tail feathers, etc. In the same time, the stability of the mountain environments
(most important the climate) was favorable for the preservation of many ancestral
features in the morphology, ecology and behavior of the Caucasian Black Grouse.
The approximate stability of the climate in the high mountains is conditioned by
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the effect of the height above sea level. Every vegetation belt in the mountains can
conserve its climatic optimum by the change of the height above the sea level —
it can to move lower during the cold epochs and higher during the warm ones
(Potapov 1978). This rule is clearly right for all high mountain dwellers, plants
and animals alike. The richness of the endemic species, both of plants and
animals, is a well known peculiarity of the high mountain systems like the Hi-
malayas or the South American Andes.

The study of the origin of L. mlokosie-
wiczi is closely connected with the prob-
lem of the origin of the genus Lyrurus as a
whole. The doubtless monophyletic origin
of the family Tetraonidae means that in
the first stage of the adaptive radiation of
the family’s ancestor the ancestors of the
following genera must have appeared. In
that stage the existence of the fossil taxa
that are transitional between the closely

related genera was quite a natural pheno-
menon. The presence of some similar fea-
tures in the morphology and ecology in
the genera Lyrurus and Lagopus is evi-
dence of a more close relationship be-
8 c tween them, than between Lyrurus and

Tetrao (Potapov 1978, 1985). Besides the
construction of the eye brow, mentioned
above, there are some other morphological

resemblances. One of them is the shape
of the tail, so specific in the genus Lyru-
rus, where the central retrices are short-
ened significantly. There is an analogy of
this in Lagopus lagopus. In some cases,
D E both of males and females, especially in

the northern populations there is some
Fig. 12. The shape of the female’s tail shortening of the central, and sometimes
E‘LCagOpus lagopus (A — normal, of the outer, retrices. Because of this the

, C — aberrant), Lyrurus tetrix (D) ] .

and L. mlokosiewiczi (E). tail of these specimens has a shape very
(From: Potapov 1978, 1982) similar to that of the females of both spe-

cies of Lyrurus, especially L. mlokosiewi-
czi (fig. 12). The reason of such shortening of the central retrices in Lagopus
lagopus is the late molt, when the central tail feathers, that grow last, have no
time to reach normal length before the beginning of winter. The lyre-shaped tail
in Black Grouse males might develop from this starting position because of sex-
ual selection. This shape of the tail increases the impression of the male’s body
size during courtship displays, when the tail stands vertically and opens (in the
case of Lirurus tetrix), or it shows the location of the male in tall grass, as in the
case of L. mlokosiewiczi. Another important similarity between Lagopus and Lyru-
rus is the preference of the open habitats — borders of forests, forest-steppe in
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the case of the Black Grouses, or the open tundra with or without bushes and
forest-steppe in the case of the Willow Grouse and the Ptarmigan. In the moun-
tains the representatives of both genera dwell in subalpine and alpine belts, some-
times close to the timberline.

A possible confirmation of my hypothesis about the close relationship be-
tween these two genera are the finds of fossil bones in the Balkans (Bulgaria)
from Villafranchian (more than 1.5 million years ago) up to the Wurmian period
(70000 years ago) that have the transitional characteristics of the Lagopus and
Lyrurus species (Boev 2002).

Conclusion

The Caucasian Black Grouse Lyrurus mlokosiewiczi (Tacz., 1875), is the only
species among the tetraonid birds that has deeply adapted to life in the high
mountains. It is a true high mountain bird. Its distributional area, isolated from
the main distribution of the family Tetraonidae, coincides completely with the
specific high mountain area of the Caucasus and the adjacent territories. This is
an evidence of a very ancient age of the species, what is a relic indeed. Most of
special features of the morphology of this species are the adaptations to life in high
mountains (long legs and shorter rounded wings, the elongated male’s tail with
the gutter-like feathers, the female-like gray coloration of the one-year-old males),
as well as the special features of his ethology (specific male’s gliding flight, un-
usual for the tetraonid species and usual for many high mountain birds; and the
absence of nuptial vocalisation). The high flying ability of the males are giving
them the possibility to fulfill the genetic connection between isolated populations
of this species and to support its morphological unity. The unique structure of
the male’s eyebrows is, however, the plesiomorphic feature, that draw the lineage
of the genus Lyrurus with that of the genus Lagopus.

The origin of the Caucasian Black Grouse from the mountain populations of
one of the ancestors of the genus Lyrurus is the most probable. The ancestors of
this species could reach the Caucasian Mts. only from the west, from the moun-
tain areas of the Balkan Peninsula in which many finds of ancient tetraonid species
were made. The distribution of L. mlokosiewiczi from the Balkans to the Caucasus
was possible only through the mountain ridges of Asia Minor, where natural con-
ditions were suitable for this species in the cold epochs of the Pleistocene.

We can only approximate the time of the origin of the Caucasian Black
Grouse. The earliest finds of the fossils belonging to this species are dated as 350
KA (oxygen isotope stage 10 — the beginning of the Riss Glaciation). So, the
appearance of the ancestor form of this species was possible up to the first gla-
ciation of the Pleistocene, i.e. the Gunz period, nearly one million years ago.

At the end it is necessary to point out that this article is the manuscript of
my talk, made in 6th International Grouse Sympoxxxxsium in Udine, Italy, in
1993 (with a few additions) that was based on my own data, published in 1977,
1978, 1982 and 1985.

The author is very grateful to Nick Potapov for his genuine efforts in lingustic im-
provements of the English text, and to E.A.Pavilova for her important help in preparing
illustrations.

Pyc. opnumon. xcyph. 2004 Dxcmpecc-Beimyck Ne 263 . 523



References

Averin J. V. 1938. Caucasian Black Grouse / Proc. Caucasian State Reserve 4: 182-184.

Bergmann H.H., Klaus S., Wiesner J., Vitovic O.A. 1991. Die “stumme Balz”: Lautausserun-
gen mannlicher Kaukasusbirkhuhner (Tetrao mlokosiewiczi ) auf dem Balzplatz //.J. Ornithol. 132:
267-278.

Bochensky Z. 1991. Pliocene grouse of the genus Lagopus from Poland // Acta zool. cracow. 34, 2:
563-577.

Boev Z. 1999. Neogene and quaternary birds from Bulgaria / Nat. Museum Nat. Hist. Bulgarian Ac.
Sci.: 1-243 (in Bulgarian).

Boev Z. 2002. Tetraonidae Vigors, 1825 (Galliformes — Aves) in the Neogene — Quaternary record of
Bulgaria and the origin and evolution of the family /Acta zool. cracow. 45: 263-282.

Couturier M. & A. 1980. Les cogs de bruyere. Boulogne, 2: 659-1529.

Janossy D. 1974. Upper Pliocene and lover Pleistocene bird remains from Poland / Acta zool. cracow.
19, 21: 531-566.

Janossy D. 1975. Plio-Pleistocene bird remains from the Carpathian Basin. 1. Galliformes / Aquila
82, 4:13-36.

Kretzoi M. 1962. Vogelreste aus der altpleistozanen Fauna von Betfia/ Aquila 67/68: 167-174.

Laister A. F., Sosnin G. B. 1942. Materials to the ornithofauna of the Armenian SSR. Erevan: 1-
402 (in Russian).

Menzbier M.A. 1902. The Game Birds of the European Russia and Caucasus. Moskva, 2: 1-498 (in
Russian).

Pauli H.R. 1974. Zur Winterokologie des Birkhuhns Tetrao tetrix in dem Schweizer Alpen / Ornithol.
Beob. 71, 4: 247-278.

Pfeffer J. 1997. Decouverte du lagopede alin Lagopus mutus et observations ornithologiques au Tad-
jikistan // Alauda 65: 379-380.

Potapov R.L. 1966. The birds of Pamir// Proc. Zool. Inst. Ac. Sci. USSR 39: 1-119 (in Russian).

Potapov R.L. 1968. The role of the Beringian Land in the history of the Family Tetraonidae // The
Cainozoic history of the Polar Basin and its influence to the development of the landscapes in the
Northern Territories. Leningrad: 114-115 (in Russian).

Potapov R.L. 1969. The courtship display of the Asian Spruce Grouse (Falcipennis falcipennis) //
Zool. J. 48, 6: 864-870 (in Russian, with English summary).

Potapov R.L. 1970. The role of the Beringian Land in the history of the family Tetraonidae / The
Polar Ocean and its coasts in Cenozoic. Leningrad: 537-541 (in Russian).

Potapov R.L. 1978. New data on the Caucasian Black Grouse, Lyrurus mlokosiewiczi (Taczanowski)
// Proc. Zool. Inst. Ac. Sci. USSR 76: 24-35.

Potapov R.L. 1982. New data on the Caucasian Black Grouse, Lyrurus mlokosiewiczi (Taczanowski)
/ Ornithological studies in USSR. Moscow, 1: 101-120 (English variant of the previous work,
Potapov 1978, but without the photo pictures).

Potapov R.L. 1985. Family Tetraonidae, the Order of Galliformes // Fauna USSR. New Series 133: 1-637.

Potapov R. L. 1995. Adaptation of the Caucasian Black Grouse to life in the high mountains / Proc.
6th Inter. Symp. Grouse: 173.

Potapov R.L. 1992. Adaptation to mountain conditions and evolution in snowcocks // Gibier faune
sauvage 9: 647-660.

Potapov R.L. Adaptarion of the birds to the life in high mountains / Proc. 13th Inter. Ornithol.Congress.
Beijing (in press).

Potapov R.L., Pavlova E.A. 1977. Specific characters of the Caucasian Black Grouse’s courtship
displays / Ornithologia 13: 117-126.

Storch 1. (compiler) 2000. Grouse. Status, Survey and Concervation Action Plan 2000-2004. WPA /
Birdlife / SSC Grouse Specialist Group IUCN, Gland. Switzerland and Cambridge, UK and the
World Pheasant Associationm Reading, UK. x+1-112.

Strautman F.1. 1954. The birds of the Soviet Carpathians. Kiev: 1-351 (in Russian).

52 4 Pyc. opuumon. xcypr. 2004 Dkenpecc-BHIycK Ne 263



Vitovich O.A. 1986. The ecology of the Caucasian Black Grouse / Proc. Teberda State Reserve 10:
166-309.

Zeist W. van, Bottema S. 1991. Late quaternary vegetation of the Near East / Beihefte zum Tubin-
ger Atlas des vorderen Orients 18: 1-156.

Zettel J. 1974. Nahrungsokologishe Untersuchungen am Birkhuhn, Tetrao tetrix, in den Schweizer
Alpen // Ornithol. Beob. 71, 4: 186-246.

AnanTanus KaBKa3ckKoro tetepeBa Lyrurus mlokosiewiczi
K XWU3HU B BBICOKOTOpbE

P.JI.IloTanoB

DTOT MOKJIaL ObUI MPeICcTaBjieH MHOM Ha 6-M MeXIyHapoqHOM CUMIIO3UYME IO
TeTepeBUHBIM IITMLaM B YinuHe, Utanus, B 1993 rony. K coxaneHuio, pykonuchb
JNOKJIaJa Ha aHTJIMICKOM SI3bIKE He YIaJoCh BOBPEMs TTOATOTOBUTH, ¥ OBLIO OIyOIMKO-
BaHO ToJBKO ero pestoMe (Potapov 1995). CoobliieHre OCHOBaHO INIaBHBIM 00pa3oM Ha
MaTepHayax, ollyGJMKOBaHHBIX MHOIO paHee Ha pycckoM g3bike (Iloramos 1978, 1985).
JlaHHBIA BapMaHT IIpeICTaBNIsIeT o060 MPAaKTUYECKK IIEPBOHAYAIBHBIN TEKCT AOKTIaaa,
B Hero n00aBJieHb! JIMIIL HOBBIE JaHHBIEC O MMOCJIEAHUX IMAJEOHTOJIOTMYECKUX HaXoAKax
TeTepeBUHBIX NITUL Ha BaykaHax (Boev 2002). DTy HaxOIKKM MOOKPEIUISAIOT MOIO THIIO-
Te3y O IPOMCXOXICHUM KaBKa3CKOTO TeTepeBa, NPEUIOXEHHYIO paHee B YIIOMSHYThIX
paborax. Bosblee BHUMaHWE yIEJIEHO TakXkKe 3HAUEHMIO BBICOKHX JIETHBIX KayecTB
CaMIIOB KaBKa3CKOro TeTepeBa (Ipy KpaliHeil OCeIIOCTUM CaMOK) I MEXITOMYJIALH-
OHHOTO OOMeHa Y MoJJepKaHUs eAUHCTBA BUA.
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ITepuoan3anusa NOCTIMOPUOHAJILHOIO PA3BUTHS NTHI
A.C.PoouMmieB

Kadenpa 6uonoruu U 6M03KoIOrMi, MeXayHapoIHbIA He3aBUCUMBIIA 3KOJIOrO-
[IOJIUTONIOTMYECKUI yHHUBepeuTeT, KpacHokasapmeHHas yi., 14, Mocksa, 111250, Poccus

Iocmynuna 6 pedaxyuro 27 maa 2004

WNHIuBUAYyaIbHOE PA3BUTHE OPTAHU3MOB COCTOMT M3 psAla IOCIEAOBATEIBHBIX
[IepUOJOB, B TeYeHMe KOTOPHIX OHM IpPETepIeBalOT KOJMYECTBEHHBIC M KAYeCT-
BEHHBIE U3MEHEHMS, a TAKKe HAXOIATCS B OINpEACICHHBIX OTHOLUEHUAX C OKpY-
xamoleit cpenou. Ilepuomusanmy OHTOreHe3a MO3BOHOYHBIX XWBOTHBIX IOCBS-
1ieHa oOIIMpHas JUTepaTypa, MMelollasi COMMAHYI0 MCTOPUIO M OXBaThIBAIOIAS
SMOpHO- ¥ IOCTIMOpPHMOTeHe3 MpeCTaBUTeIe pasHbIX KiIaccoB. B ocHOBY me-
PUOIM3AIIMH PasHBIMI aBTOpaMHM KiamyTcsl MOpdosiornueckue, PU3noIornIecKue
1 3TOJIOTMYECKHE KPUTEPHUH.

Llenpio faHHOM paboTH ABISIETCS aHAJIU3 COCTOSHUS U3YYEHHOCTH IIEPHO-
au3anuy nmocTaMOpuoreHesa nTull. Ha ocHOBe TMTepaTypHBIX JAHHBIX U COOCT-
BEHHBIX MaTepHaJIOB aBTOpa OOOCHOBBIBAETCS BBIICIECHUE IIEPUOIOB B ITOCT-
HaTaIbHOM OHTOreHEe3€ ITOJNVIITEHIIOBBIX M NMTeHIIOBBIX BUO0OB. Hamu Obuin uc-
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cieoBaHbl Mopdonorndeckue U MopPodu3NoIornIecKne 0COOeHHOCTH pa3BH-
Baroiuxcst nteHoB Columba livia n 12 BumoB Passeriformes, mpeacTaBiIslonmx
8 ceMelCTB U OTHOCSIIUXCS K pa3sHbIM sKoxormdyeckuM tumnaMm (IlIsapir u ap.
1968; IToznanun 1979). KosadbdunmeHT roMoifioTepMI OMPENEIBUIA IO CTEIEHH
YCTOMYMBOCTHA NTEHLOB K oxjaxaeHuio (Austin, Ricklefs 1977).

B omimmume ot sMOpuoreHesa, co3maTh MpUEMIIEMYIO I OOJBLIMHCTBA IITULL
[EPUOIM3ALMIO TOCTHATAJIBHOIO OHTOTE€HE3a IO CHX IOp HE YHAJIOCh, XOTA JTOM
npobyieMe IOCBAIEHO HeMano pabor. IIpuUMHEI 3TOro CBA3aHBI C METOHLUYE-
CKUMU TPYIHOCTSIMU M3YYECHUS ITOCTAIMOpHOreHe3a ITHI], ¢ UX OOJbIIONA OKO-
JIOTUYECKOM U 3KOJIOTUYECKOM pPa3HOPOIHOCTHIO.

Ilepmomuzauus mocTaMOpUoOreHe3a BRIBOOKOBBIX IITHUI IIPOBEAECHA JIAIIL IS
HECKOJIbKUX BUIOB. Mccienys MHTEHCMBHOCTh pOCTa JoMallrHeil Kypulbl Gallus
domesticus, 1..IlImanprayszex (1935) Bermenumi B €€ moctaMbpuorenese 2 Ie-
puona. IlepBrlif XapakTepu30BaJICsI BRICOKOM KOHCTAHTOM pocTa M wmwics 10-12
HEJAEIb, BTOpO — 0o0Jee HU3KOU MHTEHCUBHOCTBIO POCTA M IIPOLOIKAICA JI0
Hayaja IIOJIOBOM aKTUBHOCTH (21-23 Hemenm XU3HH). ABTOpP, IIOMHUMO COOCT-
BEHHBIX MaTepUajIoB, 000D JaHHBIE psia 3apyOexXHBIX Mccienonareieii. [le-
PUOINYHOCTb PAa3BUTUA IITUL] CBSI3BIBAJIACH UM C Pa3HON MHTEHCUBHOCTBHIO pOCTA
u muddepenumpoBku. Ha ocHOBe IMHAMMKU KOHCTaHT POCTA TeJa, OCHOBHBIX
KeJIE3 BHYTPEHHEN CEKPELIMU U HEKOTOPBIX IPYTUX MOP(OJOTHYECKUX CTPYKTYD
H.H.JIexropckuit u U.H.UpuxumoBud (1936) BeIIeNIEIN B IIOCTIMOPUOTEHESE
G. domesticus 3 nepuonaa (1-10, 10-50, 50-110 cyt). Hu3K0# MHTEHCUBHOCTHIO
pOCTa XapakTepu3oBajIcsd 1-M, MAaKCUMATbHOM — 2-M MEPHOLL.

N3zyyeHue nepuommsauuy moctambOpuorenesa Phasianus colchicus mmoxasaio,
4TO pOCT M pasBUTHUe (dazaHa mporekaeT Oosee MHTEHCUBHO, YyeM Kypuilsl (Kyp-
ckoBa 1965). ABTOp ycTaHOBWIA B IIOCTHATAILHOM OHTOTEHE3e 3 Iepuona, Kax-
JOBI U3 KOTODPBIX IOApa3aeisuIicsa Ha 2 sTana. HekoTophle aBTOPH II€pBBIE JBOE
CYTOK I10CJI€ BBUIYIUIEHUS ITeHUOB Ph. colchicus BRIACISUIA B OTAEABHBIN IIEPUOL,
(KysnenoB 1972; Kypoukun 1985). B mocTaMOpHOHAIBHOM pa3sBUTUM JOMALIHUX
YTOK OBLIO BBIAEJICHO 5 MEepUOIOB, HO aHAIM3 IIepooOpa3soBaHUsI, COOTHOCUTEIb-
HOT'O pOcTa KOHEYHOCTEN U HEKOTOPHIX BHYTPEHHHUX OPraHOB ITO3BOJIMJI COKpa-
TATh UX yucio a0 AByx (Llltpaiix, CeeTo3zapoB 1937).

IIpy BBIIEIEHUU NTEPUOAOB MOCTIMOpUOTEHE3a HEOOXOAUMO IPUMEHATh
pasHooOpasHble kpurepuu. K HacrosdiemMy BpeMeHH AMHaMuKa Mopdodusno-
JIOTMYECKUX MOKa3aTeJe MTEeHUOB WIS WUIIOCTpaIluy NepUOAU3aIllMU ITOCTHA-
TaJIbHOI'O OHTOIeHe3a BRIBOAKOBBIX IIpuBeleHa sl Ph. colchicus (ITum u ap. 1983)
u Lagopus lagopus (BoporuH 1978). Mcnonp3oBaHKe HaHHOTO IIOIXOJA B IIEPBOM
clay4yae oka3ajgoch BechbMa 3¢ GEeKTUBHBIM, T.K. IIO3BOJIMIO GOjiee OOBEKTUBHO
OXapaKTEpU30BaTh MIEPUONBI U [10Ka3aTh CJIOXHEBIE TeTepOXPOHHBIE MEPECTPOMKHU
pa3sBUTHA CACTEM BHYTPEHHHX OpPTaHOB B CBSI3U ¢ MEHSIONIUMUCSI OTHOILIEHUSIMHA
pasBUBAIOILErOCsl opraHusMa ¢ ¢axkropaMmu cpensl. B oHtoreHese L. lagopus BbI-
JeJIeHbl 3 IIEpUOoAa, XapaKTEpU3YIOUIHUECS pa3sHOM CKOPOCTHIO OTHOCUTEILHOTO
pOCTa BHYTPEHHMX OpPraHOB IITCHIIOB.

B cBs3u ¢ TeM, 4TO MOCTOIMOpHOreHe3 BRIBOAKOBBIX IITHIL IIPOIOJCKUTEIEH U
pa3HbIE TAKCOHOMMWYECKHNE I'PYINBI CUJIBHO Pa3IM4aloTCSd IO OCOOEHHOCTIM
pocTa ¥ pa3sBUTHS B CBA3M C MX IKOJOIMEl, B HACTOsIIEee BpeMs IeIeco0Opa3HO
IEJIUTH TOCJIE3apOABILIeBOE 3BEHO OHTOT€HE3a BRIBOJKOBBIX Ha 3 Iepuona:
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“paHHEITEHIIOBbIA”, “IIO3THENTCHIIOBEIA” ¥ “IEPHOJl CaMOCTOSITE/IbHOM KM3HU .
['paHUI[aAMU TIEPUOIOB CIEAYET CUMTATh BPeMsl PA3BUTHS CIIOCOGHOCTH K IIOJETY
W HACTYIUICHHS [1€PBOTO pasMHOXEHHMd. B naibHeiileM B Mpefesnax ABYX IEPBBIX
TIEPUOJOB, BO3MOXKHO, YIACTCSI BBLIEUTD IOIMOJHUTEIBHBIE, T.K. OHM PacTAHYTHI
BO BpPEMEHM M B XOl¢ UX 3aMETHO MEHSAIOTCS B3aMMOOTHOIUEHMS ITEHLIOB U
cpenpl (CMeHa IMTaHKsl, BOSHUKHOBEHUE CIIOCOOHOCTH K HOJETY, ymHbKa). [lo-
IBITKA TAKOro HejieHus npednpuusata y L. lagopus (Boponun 1978). Ilepmomu-
3alds TOCTIMOpHOreHe3a IMOTYBBIBOIKOBBIX IITHUI[ B JIMTEPaType OTCYTCTBYET.
JIJ14 TONYITEeHIIOBBIX IITUIl €CTh JaHHBIE IO PAAY BUAOB Falconiformes u
Columbidae. U3MeHeHHUSI CKOPOCTH pOCTa IITEHLOB, JUIMHBI KpbLIa U IEBKU,
BpEeMEHHU CTAHOBJICHUSI TEPMOPEryISIUU ¥ PA3BUTUS OMEPEHUSI ITO3BOJIMIN B
MOCTHATAJILHOM OHTOTeHe3e HecKonpkux BumoB Falconiformes BpioesuTh 3 THE3-
10BLIX ¥ 1 BHerHe3moBoi mepuon (Sumner 1933; Basyrun u ap. 1991).). Iloctam-
6puoreHes C. livia u Streptopelia senegalensis TiofpaszesieH Ha 2-3 mepuona (Jlek-
Topckuit, Mpuxumonud 1936; Benbckuit 1945, 1946; Ixymanussos 1966).
[IpoBeNeHHBIA HaMK aHAIM3 TOCTIMOpUOHAIbHOrO pasBuTus C. livia moKa-
30, 4TO B OUHAMMKE Pa3BUBAIOIIMXCS THE3IOBBIX IITEHIOB BBIICISIOTCS 3 Ire-
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Puc. 1. lnHamuka yaenbHOW CKOPOCTU pocTa Tena
1 Mopdbonoruyeckux nokasatenei nrexos Columba livia.
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Puc. 2. IMHamm1Ka OTHOCUTENbHOM MacChl BHYTPEHHNX opraHoBs nTeHuyos Columba livia.

puona: K 10 u 24 cyTkaM XW3HM ITEHLOB MPUYPOYCHO CHHXPOHHOE M3MEHECHUE
psiga BHELIHUX M BHYTPEHHHX MOPQONIOrMYecKuX CTPYKTyp (puc. 1 1 2).

[TocToMOGpHoOreHe3 ITEHIOBBIX IITULL IIPOTEKAET B THE3aX U AOCTYIIEH [UIA
u3ydeHUs. B To e BpeMsi BBICOKAsh MHTEHCHBHOCTb POCTa M Pa3sBUTUA, HAIMYUE
THE3IOBOTO ATAalla B XKM3HM ITEHIIOB BBIZBIBAIOT 3aTPYIHCHMS B NEPUOAM3ALNU
MOCTHATAJILHOrO OHTOreHe3a. JKM3Hb B THe3le U 3a00Ta poAuTesIed 3aMEeTHO
CIIAXKUBAIOT BIVMSIHUE (aKTOPOB CPEIbl, IPUBOAAT K CTaOMJIBHOCTH TeMIIEparyp,
MaJIOii MTOABIXHOCTY IITEHLIOB M 00ecIeYeHHOCTH uX kopMoM. Kpome Toro,
UMEHHO B THE3IOBOU MEPHO Y NTEeHIOB GOPMUPYIOTCH IMPU3HAKM PA3TMIHBIX
3KOJIOTMYECKMX THUITOB NMTHUL. BumocmenuduyHOCTh XapakTepHa I COOTHOCH-
TeJIbHOTO pPOCTa KOHEYHOCTEM, SIEMEHTOB MUIIEBAPUTEIBHON CUCTEMBI, CTAHOB-
JleHus TepMoperysinun, GopMUpOBaHUS OICPEHUSL.

K HacTosieMy BpeMeHM IIepMOIU3alysl IOCTIMOPHOHAIbHOTO Pa3BUTHUSI
IITEHIIOBBIX NITULL IIPOBEJIEHA V psla BUIOB. B OCHOBHOM HCCJIE€OBaHUSL OCHO-
BaHBl Ha MOP(OJIOrHYeCKUX M3MEHEHUAX ITEHIOB M BPEMEHM BKIIOYCHUS aHa-
M3aTopoB. B rHe3noBoM Iepuose OOBIMHO BBIAEIOCH OT IBYX ([JduHecMan 1940;
Bensckuit 1948) no Tpéx mepuonos (IlleBapesa, bposkuna 1954; Novotny 1958).
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[leprONM3aIMIO IS PSANA JIECHBIX NMTEHIOBBIX BUIOB nTull poses JIII.ITosHa-
HuH (1959, 1979). HUcnons3ysl yAEIBHYIO CKOPOCTh POCTAa NITEHLUOB U COOTHOCH-
TeJIbHBIA POCT psiia MOP(OCTPYKTYP, OH BBLIETMI 5 MEPHOLOB (3 THE3NOBBIX U 2
nociterne3noBbix). CrelyeT OTMETUTh, YTO B IOCIEIHEH pabore aBTOP BBICKa3all
COMHEHMS B BO3MOXHOCTH CO3JaHUS IEPUOIU3ALMA U O pealbHOM CYIIECTBO-
BaHUU IIEPHMOJOB B IOCTHATAJIbHOM OHTOI€HE3¢ NMTEHIIOBBIX NTHULI. ‘

C mosuuuii GopMHUPOBAHUS Y ITEHIIOB YCIOBHO-pE(MIEKTOPHEBIX M IIOBEICH-
yeCKUX peakUuil MOJOILIM K IIpobiieMe IepUOAU3aLUH pAl uccaenopareneit. I1o
mHeHuo A.H.IIpommnrosa (1956), kapauHaiabHBIE U3MEHEHUS B OTHOLUCHUM
IITeHIIa U OKPYXalollei Cpesl MPOMCXOASIT BO BPEMs BBLIYILICHUS, IIPM BKIIIO-
YeHWM 3PUTEILHON PEeleNIMM U P Hadajle CaMOCTOATENbHON Xu3HU. B coot-
BEeTCTBHM C STHUM TTOCTHATAIBHBIA OHTOreHe3 OBLT pa3lieieH MM Ha 3 Iepuoa.
ABTOp 0CO00 IMOMYEPKUBAT KAaUECTBEHHBIN CKAYOK, KOTOPBIA ITPOXOJUT NTEHELl
pY BHUIYIUIEHMM U3 SiIa. YYWUTHIBas, YTO BBUIYILIEHHE pa3pyllacT OMoJIoruye-
ckue Gapbephl, IPEJOXPAHSIONINE €T0 OT BO3ACHCTBUSI MUKPOOPTAaHU3MOB Cpelbl,
He MPUXOOUTCS COMHEBAThCSI, YTO UMEHHO BBUIYILICHHE SIBJISIETCSI OKOHYaHUEM
3apOJIBIIIIEBOTO U HAYaJIOM HOCJIGBapOHI)IIlleBOI‘O 3BEHa OHTOreHesa ITHUIl. Bropoii
[IEpHOJ HACTYMaeT CO BPEMEHH “Ipo3peBaHUs]” ITEHIIOB, KOIIA [TaBHBIM KaHa-
JIOM TIOCTYIUIEHMS MHGOPMAIIUH K IITEHILy CTAHOBUTCS 3pEHME, TPETHH MepUo] —
cryctst 7-10 cyT mociie ocTaBieHUs THe3/a, KOraa CIETKH MPHOOPETaloT OIBIT
caMocCToSTe N bHOM ¥M3HU. OTMETHM, YTO HEKOTOPBIE UCCIIEIOBATEIM OTHOCHIN
HepBble HECKOJIBKO CYTOK XKM3HU BBIBOJKOBBIX IITHIl K 3apOIBIIIEBOMY 3BEHY
outoreHe3a (OrpbiranseBa 1963). MisMeHeHMe MOBeNEHUSA U (DYHKIIMOHMPOBAHUS
anam3aropos nossoyman M.Hatic (Nice 1962) BbILAeIUTh B IIOCTHATAJIbHOM OH-
TOTeHe3€ IITEHIOBBIX 6 IEPHOJO0B, MPUYEM 3 MOCICTHUX IPUXOJMINCH YXKE Ha
nocJierHe3oBoe BpeMda. B rHesmoBoM mepuone Ficedula hypoleuca BrineneHsl 4
MepUoa, pasInyaroIuxcs NOBEJCHUEM IITEHIOB IIPU MUUICBBIX PeaKUUIX U
oboraleHreM X MOBeAeHYecKoro perepryapa (XawotuH, Imutpuesa 1978).

DHepreTHYeCcKue OTHOIIEHMS ITEHIIOB CO CPEJOM IOJOXUT B OCHOBY CBOCH
nepuonusaiuy onroredesa nrui M.A.Ilunos (1965, 1968). Ilo ero MHeHuUIO,
OHTOreHEe3 IITEHIOBBIX TITULl COCTOUT U3 4 3TamoB: “3MOpUOHAIBHOIO”, “paHHe-
THE3I0BOTO”, “IO3IHErHE3NI0BOT0” M “mociaer’He3foBoro”. I'panuieii Mexny
IITeHIIOBBIMHM 3TAllaMH CIIYKUAT BpeMs MOSIBICHUS XUMUYECKOMA TEPMOPETYIISIIMH.
B oHTOreHe3e BBIBOIKOBBIX aBTOP BBIIEISIET “IMOPHMOHAIBHBIN, “IIOCTIMOpHUO-
HAJIBHBIN” ¥ “3Tall CaMOCTOSTENbHOM XW3HU”, ITojlarast, YT0 paHHENTeHIIOBBIN
ATall BEIBOJKOBBIE BUIBI MIPOBOIAT B SMIIE.

PasHooOpasue IIOAXOAO0B IPUBEIO K TOMY, YTO JJIA OOHUX M TeX XK€ BUIOB
pasHBIE aBTOPHI BBIIESISIIOT Pa3HOE YHCIIO HECOBMALAMOIINX IO BPEMEHHU IIEPUOIOB
(cM. Tabmuiy).

[IpusHaBasg BaXHOCTh KaueCTBEHHBIX U3MEHEHHUM NTCHIIOB, CBSI3aHHBIX C OT-
KPBITMEM IJIa3 M CTAHOBJIEHUEM TEPMODETYIAILUH, CICAYET OTMETUTh, YTO IIpe-
BpallleHue ITEHIIOB BO B3POCIbBIX ITHUIL B IIEPBYIO OYCPEb CBI3aHO C IpolieccaMu
OpraHoreHes3a: YBeJNYEHUEM CKEJIETHBIX CTPYKTYD M MBIILICYHOU MacChl, pOCTOM
Y pa3BUTHEM BHYTPEHHMX OPraHOB, H3MEHEHMsSMM B COCTaBe XMIKOCTEH Tela,
¢dbopMHupoBaHUEM onepeHusi. BEISICHEHO, YTO MTEHLBI HAYMHAIOT 3PHEKTUBHO
HCTIOJIb30BaTh 3peHHeE JIMIIb Yepe3 HeCKOJbKO HHEM IMOCJIe OTKPBITHUS TJa3
(Schaller, Emlen 1961). Hampumep, y nTeHuoB Parus major OTKpHITAE I71a3 IPO-
MUCXOOUT Ha 6-€ cyT, a 3aKaHumBaeTcs Ha 10-e, B TO Xe BpeMs MCIIOJIb30BaTh
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JnuTenbHOCTL NEPUOAOB NOCTHATANBLHOro OHTOreHesa y HeKoTopbiX BUAOB Passeriformes

Uncno nepnogos 1 Ux
Bpems NPOACIMKUTENBHOCTD
% OT BpEMEHMU
DeduHutuBHaa | HAXOXAEHUSA B/
Bua macca Tena, r | nTeHuos B | HAXOXAEHUA B THE3AE McTOuHUK
rHesge, cyT 1 2 3 4 5
Sturnus vulgaris 72-74 20-22 18 82 + MpomnTos 1956
56 44 + LUunoe 1968
20 40 40 + + TllosHaHuH 1979
30 30 40 + + Haww gaHHble
Pica pica 240-245 26-28 22 78 + Mpomnros 1956
18 52 30 + + Poaumues 1984
Corvus cornix 520-540 30-32 19* 19* 62 AnHecman 1940
19 81 + MpomnToB 1956
22 26 52 + + HawwpaHHble
Parus major 19-21 18-19 28 72 + MpomnToB 1956
50- 50 + Wunoe 1968

33 33 34 + + [lo3sHaHuH 1979
33 39 28 + + Hawwu paHHble

O603HavYeHNA: +— BHErHe3[oBble Nepuoabl NOCTHaTaNbHOrO OHTOreHesa;
* — nognepuoabl 0AHOTO Nepuoaa.

3peHHe B CBOEW OCHOBHOW — IUINEBOM — AEATEJIBHOCTH ITEHIBI HAYMHAIOT C
8-Xx cyT. B TeyeHue Bcero THe3I0BOrO MEepuoAa MOBEAECHUE IITEHIIOB OCHOBAHO
Ha aKyCTMYECKOM CHTHAIM3AIMU, JUIIb Ha 3aKIIOYUTEIHHBIX 3TallaX 3pUTeIbHas
CTUMYJISALMA NpuobpeTaeT Beayllee 3HaueHue (XaotuH, JImutpuena 1981).
UMeroTcs JaHHBIE U O MOCTENeHHOM (hOPMHPOBAHUM XMMUUYECKON TEpMOpeEry-
JSILMU B oHToreHe3e nmTeHUoBBIX IITHIl (JaBrinoB, Keckmaiik 1992). Ilostomy
BbIJIEJIEHNE IIEPUOJOB B IIOCTHATAIPHOM OHTOIEHE3€ IITUIl BO3MOXHO JIMIIL IIpU
KOMIDIEKCHOM aHaJIM3e UX IMOCTIMOpHoHAIbHOrO pa3suTus (Pomumues 1984).
CwibHasl pa3sHOPOIHOCTD IIpeICTaBUTEIe TEHIIOBOM I'PYIIILI IITHLl BBI3BI-
BaeT 3aTPYyJHEHNS B BHIACICHHWH TEPUONOB ITOCTHATAIBHOIO OHTOreHe3a. OxHako
aHAJIU3 JIUTEPATYphl M COOCTBEHHBIE NAHHBIE ITO3BOJIAIOT HaM BBIIEIMTH B ITOCT-
sMbproredese Passeriformes 3 THe310BBIX U 2 IOCJIETHE3NOBBIX Hepronaa (puc. 3-
6). I'paHMIBI TIEpUOIOB HE SIBISIIOTCS NEPEIOMHBIMY IJIs1 BCEX MTOKA3aTesieil pas-
BUBamoLMXxcsd NTeHNoB. Tak, B epBhie JHU ITOCJE BBUIYIUIEHUS OTMEYAETCS THU-
NMYHBIN U TUIOAHOTO Iepuoia SMOpHOoreHe3a XapakTep pa3BUTHS KOHEUHO-
cTeil. Y HEKOTOPHIX BHIOB K BBUIETY M3 IHE3[a Macca TeJla IITEHIIOB IIPEBBIIIAeT
MAcCCy B3pOCJBIX, Y APYIHUX ITEHIIB TMOKUAAIOT THE3[0 enBa AocTUrHyB 30-50%
neUHUTHUBHOM Macchl Teta. Ho ¢ yueToM Bcero KOMILIEKCa IoKasareiei cyie-
CTBOBAHME MEPUOJOB ¥ BO3MOXHOCTb UX BBIACIEHUS IPEICTABIAIOTCH BIIOJIHE
yoenuteapHeIMUA. Ha coBpeMeHHOM 3Talle M3YYEHHOCTH Pa3BUTHS MOJIYNTEHIO-
BBIX ¥ IITEHIIOBBIX BUIOB ITHI[ MOXHO CJIeAyIOUIMM 00pa3oM OXapakTepu3OBaTh
IIEPUOIBI MX IOCTIMOPHOTeHEe3A.
‘JlepBHM Iep¥OI HAYMHAETCS CO BPEMEHHM OCBOOOXIEHUSA NMTEHIOB OT
CKOPJIYIIBI, KOTZa OHHU IOMNaIaloT Moj, IefiCTBUE MHOTrooO6pasHbIX (haKTOpoB Cpe-
nbl. YCUJIEHHBIH TTOTOK MHGOPMAIMK Yepe3 TaKTWIbHBIE, CIIyXOBBIE, BKYCOBBIE U
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Puc. 3. inHamnka yaenbHOW CKOPOCTU pocTa Tena
1 MopchonoruYeckux nokasatenein NTeHuos Pica pica.

TepMOPEIEITOPEl MPUBOIUT K (HGOPMHUPOBAHMIO YCIOBHO-pedIeKTOpHOU Hes-
teibHOCTU. IIpy 3TOM He IMPOUCXONUT 3HAYUTEIBHOIO YBEIMYEHUS TOJIOBHOTO
Mosra. Hayajo KopMJIeHHS NITEHIOB IIPUBOIUT K MHTCHCUBHOMY POCTY Tella U
psifa cucreM opraHoB. KpuBas yIeJbHOW CKOPOCTH POCTA NTEHLOB JOCTUIACT
CBOEro MakCUMyMa B Bo3pacTe 1-3 cyT B 3aBUCHMOCTH OT JA€GHHUTHBHBIX pa3-
MEpOB TeJla U IIPOJOJUKUTEBHOCTH THE30BOro Iepuofa. IIponcXomuT ycuieH-
HBII POCT 3aJHUX KOHEYHOCTEH, KOTOpBIE MCIIOIb3YIOTCS NTEHLIAMH UL OIIOPbI
Tena (Y psia BUAOB (OPMMpYETCs ISITOYHAs MO30Mb) U CHJIBHOE pasBuUTHE 0O-
KOBBIX BBIPOCTOB KJIIOBAa. ¥ HEKOTOPBIX BHJOB Pa3BUBAETCS HUXHEYETIOCTHOM
[IPOTHATH3M. 32 UCKIIOYCHUEM TUIIMYHBIX JIETYHOB, y OOJBIIMHCTBA BUIOB Ca-
MBIM IJIUHHBIM 2JIEMEHTOM KpBUIa SBJSIETCS IUIEYO, a 3aJHEH KOHEYHOCTH -
KucTh. [IpUHIMIINATPHAS CMEHA TUIA IUTAaHUS M JbIXaHUsA NMPUBOJAT K POCTY
cepara ! JETKuX. VIHTeHCMBHO Pa3BUBAIOTCA 3JIEMEHTHI MHUIICBAPUTEIBHOM CHC-
TeMBI ¥ XeJjle3bl BHyTpeHHel cexpeluu. HaOmogaoTcs MaKCMMaJIbHbIe MHICKCHI
[I0YeK, YTO CBHIETENLCTBYET 00 MHTEHCHU(PUKAIMKM OOMEHHBIX IPOLIECCOB B Op-
raHu3Me. [IpOMCXOOUT YBEJMUYCHUE YUC/IA IPUTPOIUTOB U CONEPXKAHUA IeMO-
JI0OMHA B KPOBH. A
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Puc. 4. QuHammka OTHOCUTENBHOW MacChl BHYTPEHHNX OPraHoB 1 Ko3thdmnLmMeHTa roMonoTEPMUK
nTeHuos Pica pica.
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B cwiy MOMKMIOTEPMHOCTH TITEHIIBI HHTEHCUBHO OOOIPEBAIOTCH POAUTEISIMH,
U IIpU CJIETE MOCIETHNX C THEe3la OBICTPO OCTHIBAIOT M MPEKPALIAlOT ABUKEHMS.
B stoT nepuoxa Haubosee mposBisiercs “3¢hdeKT IpyInsl”, MpyU KOTOPOM WICHBI
BBIBOJKA 00pa3yloT equHOe DU3MYECKOE TEJIO, YTO CIIOCOOCTBYET COXPAHEHUIO
BBICOKOI TeMIlepaTyphbl Tejla TITEHIIOB M MOIIepXaHuIo uX akTUBHOCTU (Royama
1966; Biarockionos 1969). K xoHiy nmeproia Ha4MHAETCS POCT KOHTYPHOTO
OIIEPEHMSI, CHIXAeTCSI MHTEHCUBHOCTb IIPUPOCTA MACCHI TeJIa.

OCHOBHBIMM Y€pTaMH IMEPBOrO MEpUOa SABJIAIOTCA HAYaJ0 aKTHBHOTO B3aM-
MOJIEHACTBUSA IITEHILIOB C OKpPYXalllieid Cpeloil, BKIIOYEHUE psgla aHaIU3aTOpPOB,
MaKCHUMaJIbHbIE TEMIIBI POCTa OPTaHM3Ma M psfla €r0 CUCTEM, IIOMKIIOTEPMHOCTD.
[MpomoKUTEIbHOCTh JAHHOIO IIEpHOAa Y Pa3HBIX BUAOB COCTaBIISET 15-20% ot
BCEr0 BPEMEHM HAXOXIECHUs B THE3IE.

BTopo#l Imepuon XapakTepu3yeTcs IpeoOJIaNaloliM POCTOM YacTell Teia
U olepeHus. B Havajne mepuona y NTEHLOB IIPOMCXOANUT CTAHOBJICHUE XMMUYE-
CKOM TEpMOpPETYJISIINM, PACXOAbl Ha TEIUIONPOAYKIMIO IIPUBOIAT K CHIKCHUIO
MHTEHCUBHOCTA pOCTa Macchl Teja. CokpallaeTcsi NHTEHCUBHOCTh O0OrpeBaHuUsI
[ITEHIIOB POJUTESIMM, Y MHOTUX BHIOB o0orpeBaHue IpeKkpaiaercs Bosce. Ha
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Puc. 5. InHamuka yaenbHOW CKOpOCTU pocTa Tena
1 MOpONOrMYECKUX NokasaTenen NTeHUos Parus major.

ITePWINSIX MOABISIOTCS M PACHyIIaloTCs Iephbs, B Havale Iepuoaa Haubosee
MHTEHCUBHO PacTyT 3aJHue KOHeYHOCTH (ocobeHHO rosneHn). Kpusas pocra
KpbUIa COOTBETCTBYET POCTY HOTH, HO HECKOJIPKO 3ala3ibiBacT. Y OOJBIIMHCTBA
BUAOB IIpeIIUIeYbe CTAHOBUTCS UIMHHEE IUIEYa, Y psiia BUIOB K KOHILY Ieprona
KOHEYHOCTH IOCTUIaloT Xe(UHUTHBHBIX pa3MepoB. MeHee MHTEHCUBHO YBEJIM-
ypBaeTCcsd JUIMHA Tejla, CHHXPOHHO C MacCcol Teja MTEHLOB pacTyT rojioBa U
KIIOB. Pa3BUTHE MBIIEYHON CUCTEMBI IIPUBOAUT K OOJIbLICH ABUraTeIbHON aK-
TUBHOCTY TNITEHIIOB, I OIOPHI Tejla OHM HAYMHAIOT UCIIOJIB30BaTh Jalbl, IpH-
JOMHMMASACh U IlepeMelasich B rHe3fe. B TeueHune mepuona y OOIbLIMHCTBA
BUIOB CEpIIIE YBEJIMYMBAECTCS IIPOMOPIIMOHAIBLHO Macce Tella. DIEMEHTHI MHUIIe-
BapUTEJILHOM CUCTeMbl MHTEHCHUBHO PAcTyT M K CEpeAMHE IIEpHOoaa NOCTUTAIOT
CBOET0 MAKCMMYMa, OOBIYHO IIPEBBILIAIONIEr0 3HAYECHUA B3POCIBIX ITHll. Kojm-
YeCTBO SPUTPOLIMTOB M YPOBEHb reMOIIOOMHA B KPOBU IOCTOSIHHO YBETMYHU-
BAlOTCSI, B TO X€ BPEMSI Pe3KO CHIXKAETCS MHTEHCUBHOCTh POCTA ITOYEK.
BximoueHre 3pUTENHLHOTO aHAIM3aTOpa MPUHUUIIMAIBHO MU3MEHSET OTHOIE-
HUSI OTEHLIOB CO CPEeNOi, YTO MPUBOAUT K OOJIbIIENH aKTUBHOCTH IITEHIIOB 1 BBHI-
paboTKe Yy HMX psjia MHIIEBBIX U OOOPOHMTEIBHEIX YCIOBHBIX PeGIIEKCOB.
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Puc. 6. [luHaMuka OTHOCUTENBHON MACChl BHYTPEHHMX OpraHoB NTeHUoB Parus major.

C 3TUM CBSI3aHO YBeJIMYEHHE OTHOCUTEJIBHOTO POCTa TOJOBHOIO MO3ra B Teye-
HHUE BCero mepuoja. B 1menoMm s BTOPOro mnepuoja XxapakKTepHO BKIIOYCHUE
3pUTEIHHOTO aHaIM3aropa, GOpMUPOBAHUE XMMHUYECKOM TEPMOPETYIIAIINM, UH-
TEHCUBHBIM pOCT YacTell Tella, OIepEeHUs], TOJJOBHOIO MO3ra U 3JIEMEHTOB IHUIIIE-
BapUTEIbHOU cUCTeMBI. IIpomoIDKUTEIBHOCTD MepHoa 3aHUMAaeT Y PasHbIX BUIOB
oT 25 o 55% BpeMeHM HaXOXIEHHS B THE3[€, YTO 3aBUCHUT OT CBOMCTBEHHBIX
BUJY pasMepoB Tella U JUIUTEJIbHOCTU THE3I0BOIO IEpHOa.

TpeTui#l mepuon SABISETCA MOATOTOBUTEIBHBIM K CaMOCTOSTEIbHOM
s«u3HU nTeHnoB. K ero Havany MHorue Mopdoorudeckue U (puU3UOIOrHyecKue
[I0Ka3aTeJd JOCTUTAIOT BEJIMYMH, XapaKTEepHBIX JJIS BBUICTAIOLAX ITEHIIOB.
IIpononxkaeTcsd pOCT OCEBOr0O CKeJieTa U MHTEHCHUBHOE Pa3BUTHE ONEPEHUS,
IIpUBOIsAlIee K 3aKPHITUIO BCeX anTepuit. Macca Tejla NTEHIIOB YBEIXIMBACTCS
HEe3HAYMTEJIBHO, Y PSia BUIOB K KOHIY IIEpHOAa OTMEYEHO ero CHUXEHUE. YBe-
JIMYHABAETCS TOJOBHOM MO3I, a TaKXe COJIepKaHHEe reMorioOMHa M KOJIUYECTBO
SPUTPOLIUTOB B KpoBU. [IporcxomuT peayKiys opraHoB IUILEBAPUTEIbHON CHC-
TeMmbl. Bo3HMKa0T (GOpMBI HHU3NYECKON TEpMOPETyIALuu (“IIMIOMOTOpHAs” pe-
aKIus OIlepeHMsI, peryimmpyemas Birarootraadya). CoBepIIEHCTBYETCS YCIOBHO-
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pedieKTOpHas AeATelbHOCTh, Pa3BUBAIOTCS MACCHBHAA U aKTUBHAs OOOPOHH-
TeJIbHBIC PeaKUUU. 3HAYMTEIbHO BO3PACTAET JABUIaTeNIbHAasl aKTUBHOCTD, HopMu-
pYIOTCS IIOBAJIKH, XapaKTEePHBIE IS B3POCIIBIX ITHII.

YeTBEpTH U II€epUWOJ HAYMHAECTCA CO BPEMEHM OCTaBJICHUS NTCHIIAMU
rHe3ga. Macca Teja IIpH 3TOM Pe3KO CHUXAETCs, 3aTeEM ITOCTEIIEHHO BO3pacTaeT
U cTabmM3MpyeTcsa. POCT KOHEYHOCTEH U OCEBOTO CKeJeTa y OONBIMMHCTBA BUIOB
nprocTaHaBiIuBaeTcss. HTEeHCHUBHO pa3BUBAETCS OINEPCHUE, YBEIUUUBAIOTCS
KJIIOB, CEpJIE U JIETKHE,— OPTaHbl, HENOCPEACTBEHHO CBSI3aHHBIE C HOBBIMU
bYHKIMSIMU OpraHu3Ma: IOJETOM U CaMOCTOATEIbHBIM IMHUTaHWEM. B mepBble
HECKOJIBKO CYTOK ITOCJI€ OCTaBJICHUS THE3/la Hapsay CO CHHXXEHHEM MacChl Tena
OTMeYaeTcsl poCT OTHOCHUTENIbHOM Macchl modek. IIpomoimkaeTcs pemyKius 3ie-
MEHTOB ITHUILEBAPUTEILHOM CUCTEMBI, XEeJTOYHOIO MellKa U ¢GabpuIeBOA CyM-
ki. Pa3BUBalOTCS BO3AYLUHBIE MeIIKM. I'eMaTonornyeckue IoKasaTesy Ipuosm-
XAI0TCS K YPOBHIO B3pocibix nTull. [Ipogoirkaercss pocT roJOBHOTO MO3ra, 0co-
GeHHO GOJBIIMX MMOJNYIIAPHl ¥ MO3Xeuyka. Pa3BuBaeTcs CIIOCOOHOCTh K IIOJIETY.
ITTeHIBI psa BUIOB B Havajle Mepruoja JOKapMIMBAIOTCS POTUTE/SIMU, OCTaBasICh
HeTofaleKy OT THE3/1, 3aTeM 3Ta pOJib PONUTENEH IOCTCIIEHHO CHUXACTCS.
C6TKM HAYMHAOT y4acTBOBAaTh B MECTHBIX MUIpALMsIX, IIPUOOPETAIOT YEPTHI
MOBeIeHMST B3POCIIBIX IITUIL ¥ IPHUCTYIAIOT K CaMOCTOATENIbHOM XU3HU. B cepe-
IVHEe ¥ KOHIE JIETA MOJIOABIE IITHIBI IPEeTepIlIeBalOT IIOCTIOBEHIWIBHYIO JIMHBKY.
OCEHBIO W 3MMOI 9KOJIOTUS IITUL OCEMIBIX, MUTPUPYIOIUIUX U TIEPEJIETHBIX BUIOB
3HAUUTENIBHO pasiamyaercsd. Mopdoduznonaornyeckue MpearIoCbIKM 3TOTO MPo-
ABJISTIOTCS. B U3BMEHEHUHY OIlepeHMsI M 00pa30BaHUU XUPOBLIX OTIIOXEHHUH.

[MaTe il @mepHom HACTYIIACT CO BpEMEHM IIEPBOTO Pa3MHOXKCHHUSI IITHUII.
Y MeJNKHX M CPeIHMX IO pasMepaM BHIOB 3TO IIPOMCXOXUT B Bo3pacte 10-11
MecCsIIeB, YeMy IIpeALIeCTBYeT CIOXHOe OGpadHoe IoBeAeHME. B 3TOT mepuon
IIPOMCXOIUT Psi OMOXMMIYECKUX B MOP(HODUIMOIOTHIECKMX M3MEHEHUH B Op-
raHM3MaX MOJOIBIX IITHUIl: POCT TOHAM M IPYTMX OPraHoOB IIOJIOBOM CUCTEMBI,
rOpMOHAJTbHBIE MEPECTPOKM, HOpMUpPOBaHUE GPaYHOIO ONEPEHUs, 3aracaHue
MUTATeIbHBIX BEILECTB B BUIE XHpa M INIMKOTeHa, o0pa3oBaHUe U MHBOJIIOLIKS
HACEIHBIX MSATeH. JIUIIb 10 OKOHYAHWH MOCIeOpaqyHOi JMHBKHU IITULIBI B ITOJTHOM
CMBICJIE CTAHOBSATCS B3POCIIBIMH.

TakuM 006pa3oM, Hallle UCCIIEOBAHUE ITO3BOJAET BBIIECIUTh B TOCTHATAIbHOM
OHTOreHe3€e MOJYNTEHLOBBIX M IITEHIIOBBIX BUAOB 5 MEPUOAOB, 3 M3 KOTODPHIX
TIPUXOIATCA Ha BPEeMsI HaXOXIEHUs NTEHLOB B rHesle. Ha rpaHuiax nepuoaos
U3MEHSIOTCS B3aMMOOTHOIIIEHHUSI OPraHN3Ma M CPeNbl, YTO BEJET K CMEHE BEKTO-
pOB opraHoreHe3a. B KaxnoM Ilepuoe JOMUHHUDYIOIIee 3HAYCHUEe UMEET POCT U
pa3BUTUE OPTaHOB M CTPYKTYp, Haubojiee HEOOXOMMMBIX OPTaHU3MY B JIaHHOE
BpeMs. I1o aGCONMOTHOMY BpEMEHH IIEpHOIBI Y Pa3HBIX BUIOB IITUI] HE COBIA-
JAIOT, YTO ONpeessIeTcs MPOMOTKUTEIBHOCTBIO THE3I0BOM XU3HHU, Ie(UHATHB-
HBIMM pasMepaMy X BpeMEHEeM HacCTYILUIEHHS ITOJIOBOTO CO3PEBaHMS.

JIurepartypa

Basytun C.B., Kyznenos A.B., Hlymkesuy M.H. 1991. OtanHocTs B pa3BUTHH NTEHLOB HEkO-
TOPBIX XUIIHBIX UL // Mamepuanet 10-i Beecoios. opuumon. xong. MuHck, 2, 1: 41-43.

Bensckuii H.B. 1945. CootHowmenye pocta U audGepeHIMPOBKH B MOCT3MOPHOHAIEHOM Pa3BUTHH
rony6s // Joxn. AH CCCP 49, 9: 712-714.

Pyc. oprumon. xcyph. 2004 Dxcnpecc-Bhmyck Ne 263 5 3 5



Bensckuit H.B. 1946. PocT Lesnoro v 4acTu B NocT3MOpUOHANBHOM pa3BUTUM rony6s //oxn. AH
CCCP 51, 1: 73-76.

Benbckuii H.B. 1948. IMocToMOpuoHaibHEIA pocT U AM(dEpeHIIMPOBKa Y MTEHLUOBLIX MTHL B NpH-
pone. Paspurue ueproro crpiwka (Apus apus L.) /| Joxn. AH CCCP 61, 3: 573-576.

Brarockinonos K.H. 1969. BrlBogok B THe3le Kak HagopranusMeHHas cuctema // Oprumonozus 6
CCCP. Mamepuansl 5-ii Bcecows. oppumon. xong. Amxaban, 2: 64-67.

Boporun P.H. 1978. Beras kyponamxa Bonvuesemensckoi mynoper. J1.: 1-168.

JlaBsinoB A.®., Kecknaiik Y0.3. 1992. Onumozenes mepmopezynayuu y nmuy. CI16: 1-174.

TlenncoBa M.H. 1958. OcobeHHOCTH POCTa ¥ Pa3BHTHA TITHIL B CBA3H C YCIOBUAMH THE30BaHUs //
Vu. 3an. MOITH um. H. K. Kpynckoii 65, 3: 149-190.

TMunecman JI.I'. 1940. Matepuals! K FHE30BOMY MEPHOIY MOCTIMOPHOHANBHOIO POCTa HEKOTOPBIX
BUJIOB IITHLL OTPsAa BOpoObuHbIX //C6. nayun. cmyo. pabom MI'Y 12: 13-17.

Kysunenos B.A. 1972. [luvepassedenue. M.: 1-180.

Kypoukur C.JI. 1985. OcofeHHOCTH NOCTIMOPHOHAIBHOTO Pa3BUTHs OGBIKHOBEHHOro (asaHa B
Cesepo-3anannom [IpuuepHomopse // Hckyccmeentoe Ouuepaseedenue. M.: 85-101.

Jlapuonos I'.II., Kotosa O.J. 1934. Buonoruueckue 3axoHOMepHOCTY pocta ustuiit / Tp. Hu-ma
IImuyenpoma 3, 2:14-19.

Jlextopckuit Y.H., Upuxumosnd A.M. 1936. [ToctosMOGpuOHANBHBIA POCT LBIUIST U ronyOed B
CBSI3H C Pa3BUTHEM SHIOKPUHHOM cuctemsl // Tp. Hn-ma sxcnepum. mopgozenesa 4: 189-205.

[un T.A., Begnas JLII., Cera B.®., bormanosuy U.A. 1983. Jlunamuka Mophodhusnonornieckux
nokasarenell nocTambpuoHanbHoro paseutus daszana (Phasianus colchicus L.) B ycnoBusix yac-
TUYHO# rUnoKuHe3uH // Mopgonozuueckue ocobennocmu no3eonounvix Ykpaunor. Kues: 89-95.

IMo3manaun JI.IT. 1959. O6 sTanHoCcTH passutus oty // OpHuTonorHs 2: 46-33.

[Tosuanuy JL.II. 1979. Sxonozo-mopghonozuueckuti ananus onmozene3a nmeHyosoix nmuy. M. 1- 294,

[TpomntoB A.H. 1956. Ouepxu no npobreme 6uonozuteckoii adanmayuu noseoenus 80pobbunbix
nmuy. M.; J1.: 1-311.

Ponumiues A.C. 1984, KoMmniekcHEIHM aHanu3 ¥ NEpHOAU3ALHMS NOCTIMOpHOreHe3a cOpoku / 1Ipooi.
De2UOH. IKONL. HCUBOMHBIX 8 YUKIIE 300/ OUCYUNIUH 6 Ne)B8Y3ax. Burebck, 1: 143-144.

Xarotun C.H., Imutpuesa JL.II. 1978. Axcenepauus pasBUTHS CEHCOPHBIX U MOTOPHbIX MEXaHH3-
MOB MTEHIIOB KaK (paKTOp CUCTEMOTeHe3a HEKOTOPBIX BUIOB Ul / KypH. 06wy. 6uon. 39: 289-296.

) R

ISSN 0869-4362
Pyccruti oprumonozuneckuti ncypran 2004, Tom 13, Dxcnpecc-evinyck 263: 536-537

Ciay4yan “yCbIHOBJIEHUS” yKUX NIITEHIOB Y Y€PHOH BOPOHBI
Corvus corone Ha IOxHoM Antae

H.H.bepesopukoB, U.C.BopoOrEB

Jla6opaTopusi opauToIOrMH, MHCTUTYT 30010rMH MuUHMCTEPCTBA O0Pa3OBaHUS U HAYKH
Pecry6muku Kaszaxcras, mp. Anb-®apabu, 93, AKaeMropofiok, AimMa-Ara, 480060, KazaxcraH

Iocmynuna ¢ pedakyuro 3 urons 2004

Bo BpeMsi orcTpena yépHBIX BopoH Corvus corone orientalis y THE3 C LIEJbIO
CHUXEHHSI MX YMCIeHHOCTH Ha Teppuropun Yepmoskckoro secHudecTBa Kyp-
qyMcKOTo Jiecxo3a (foro-szamagHeie orporu HapriMckoro xpe6ra, BocrouHo-
KazaxcraHckas o6:1.) B 1980-1983 ycraHOBIeHO ABa HEOOBIYHBIX (aKTa.
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B nepBoM ciyyae B Mae 1981 B ocuHHUKe B OKpecTHOCTSX ceia CepreeBka
(upiHe KaiiHap) OT rHesjga ¢ NTeHHAMH “B IeHbKax” OBLIM HOOBITHI caMell H
caMKa. MI3p4Th ITEHIIOB U3 rHE3/a Ha BHICOKOM OCHMHE He ymaiaock. Ilpu ciy-
YaiHOM ITOCELIEHNN 3TOro MecTa cIycTs 10 cyT BBISSCHIIOCH, YTO 4 OIEPEHHBIX
IITEHIIA XWBBI M CUIAIT HAa Kparo THe3[a, a MX KOPMUT OIHA B3pOcjasi BOPOHa.

B sToM xe paitoHe B Mae 1982 y mpyroro raesma ¢ 5 NTeHIaMM TaKkKe OBLIN
3acTpesieHbl 00a pOAMTEN, a Ha CIEAYOLIUN AeHb, KOTrla JeCHUKN BEPHYJIUCH,
9YTOOBI JOCTaTh OCTaBIUMXCS ITEHIIOB, OKa3aJOCh, YTO MX OIIEKAET B3pocJas
NTHUIIA, IBHO “YCHIHOBUBIIASI” MX.

Kak B mepBoM, Tak BO BTOpPOM ciiy4ae “yCHIHOBHUTH” OCHUPOTEBIIMX NMTEHIIOB
MoIJIa OHa M3 BOPOH COCEHHMX I1ap, OCTaBIUASICS B XWBHIX ITOCJIE CEPUU OT-
CTPEJIOB ¥ JIMIIMBIIASCI CBOUX IITEHLIOB B pe3yJbTaTe pa3opeHHUs BCEX JOCTYII-
HBIX THE3M. IIpuBiIe4EHHAS TPOMKUMU KPUKAMHU TOJOMHBIX IITEHIOB, IIOBUHYSAChH
POOUTEIBCKOMY MHCTUHKTY, OHA MOIJIa Ha4aTh KOPMUTh MX KaK CBOMX. ToOJIbKO
TaK MOXHO OOBSICHUTH 3TH JBa HEOOBIYHBIX CIIyYasl.
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O noneiTKe pasopenus OypyHaykoM Eutamias sibiricus
rHe3ga caaoBoW KambiieBKU Acrocephalus dumetorum

H.H.Bbepe3oBukos

JlaGoparopus opHuTonoruu, MHCTUTYT 30010TMM MUHKCTepcTBa 06pa3oBaHMs M HayKU
Pecnyonuku Kaszaxcran, np. Ans-®apa6u, 93, AkageMroponok, Aima-Ara, 480060, Kazaxcran

Ilocmynuna 6 pedaxyuro 3 urons 2004

Ha BocrounoM mob6epexse o3epa Mapkakonp (KOXubIiA Astail) B JINCTBEH-
HUYHOM JieCy Ha cKJIoHe ropsl 17 uoHs 1978 Mo€ BHUMaHMe MPUBJIEKIN Tpe-
BOXHBIC KPHUKHM CaMIla CafoBOM KaMbllleBKU Acrocephalus dumetorum B TyCTBHIX
3apociiAX KpacHOM cMOpomuHbl. S yBunen OypyHayKa Futamias sibiricus, B36u-
palollerocst Ha XKycT K THe3[ly 3TOU NTHUIIBI, PACIIOJOXEHHOMY Ha BhIcOoTe 1 M.
B ruesie, BXaBIIKCh B JIOTOK, CHIeJIa caMKa KaMBIIIEBKH, HACTOJIBKO ILIOTHO,
4TO OBLIM BMIHBI TOJILKO KOHYMKM XBOCTa M KimoBa. Iloka 6ypyHAayk B36upaics
'Ha KYCT, caMell KaMbIIIEBKY OBICTPO MPHITAT Iepe] HUM IO CTBOJIMKAM M BETBSIM
CMOPOIMHEI, M3aBas TPEBOXHOE TPEIaHUue “upppe-upppe-upppe...”. Korma 3Bepék
HoOpajicst 10 YpOBHA THe3/la, caMKa ycelach Ha Kpay MOCJIeIHEero, packpbuia
KPBLIbS ¥ TBITAIACH KIIEBaThcd. BypyHIyK, He obOpalifasi BHUMaHUsA Ha IITHL, Yiie-
IWICS MEepeTHUMM JIallaM{ 3a Kpail THe3[a W MBITAICS POCYHYTh FOJIOBY B IIy-
Ooxwii JJoToK. Bee nBUXeHMS 3BephbKa OBUIM YBepEHHBIMM M IieJICHAIIPABICHHBI-
MU — OH OIIPEIEeJIEHHO CTPEMIICS AOOpPAThCS IO sUif B rHe3xe. YToOBl ydiie
PacCMOTPETH IIPOUCXOIIIEE, I IIPUITOAHSIICS M3-3a COCEIHETO KyCTa U, IO Beeit
BUAMMOCTH, Hamyraja OypyHayKa. 3BepeK cpasy ke MpeKpaTWl IMOIBITKYA IIPOHUK-
HYTh B THE30 M, COMPOBOXIAEMbII CaMLIOM KaMBIIICBKH, HeCIElIa nepebpacs
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Ha COCEIHUI CTBOJ JIMCTBEHHMIIBI, OCMOTPEIICS M CKpbUICS. UTOOBI yOeauThCs B
COXPAHHOCTH COJEPXMMOIO THe3Ia, 51 4epe3 HeKoTopoe BpeMs BepHyics. CaMmka
IPONOJIXaJIa IUIOTHO CHICTh Ha KJIaJKe M3 3 AWIl M CJeTesia JIMIIb TOra, Koria
sl TIOYTH TOTPOHYJICS O HEE PYKOI.
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O nuTaHMu KJIeCTOB-eJIOBUMKOB Loxia curvirostra
U.N.Ilypynos

Bmopoe uzoanue. Ilepeas nybauxayus ¢ 1985 ¥

C 1958 mo 1983 rox MBI IPOBOAMIN (DparMeHTapHble HAOMIONEHHMS 3a ITUTa-
HUeM KJIeCTOB-eJIOBUKOB Loxia curvirostra B8 MockoBckoil obmactu. Hekotoprie
aCTIeKTHl TpOHUUECKUX CBA3EH KIIECTOB, HAOMOAABIINEC HaMM, €IIE HE OMUCAHBI
B OPHMTOJIOTMYECKON JIUTEpaType.

B MecTax BO3MOXHOTO OVIYLIETO THE3MOBAHMST KJIECTBI IIOSBIAIOTCS BECHOU
B TOIbl IIBeTeHUSA €1 Picea abies, IBeTOYHBIE IIOYKM U 3aBS3M KOTOPOM CIryXar
¥M OCHOBHBIMM KOpPMaMH 10 JOCTHXECHHS CEMEHaMU IMoiy3pesoi cramuu. IIBe-
TeHMe He BCerjia 3aBepllaeTcs 6JIaromoIydHBIM IUIOAOHOILUEHUEM. B Takue roibt
BO BTOPOI IOJOBHHE JieTa KJIECTHl OTKOYEBHIBAIOT B IIOMCKAaX KOPMHbIX MECT.
OCHOBHBIE CPOKHM MX Pa3MHOXEHUS MPUYypOYEHHI KO BTOPOM ITOJOBUHE 3UMBI U
paHHeil BecHe ((heBpasb-MapT), KOTIa YBEJIUYMBAETCS MPOAOIDKUTEIBHOCTD CBE-
TOBOTO JHS U JA0OBIBaHUE CEMSAH CTAHOBHTCS MeHee TPYHOEMKUM. B mpenBeceH-
HUU [epUo YeIyH IIUIIEK yXe He TaK ILUIOTHO IPHJIETAoT IPYT K APYTY.

MaccoBoe BBICBIITAHUE CEMSH €JIU IPOMCXOIUT BO BTOPOIl IMOJIOBUHE MapTa-
arpesie, B 3aBUCMMOCTH OT YCJIOBUI moronpl. YepenoBaHue CYXOM W NOXIIMBOM
MOTOABl paHHEN BeCHOW BBI3BIBAeT YIJIMHEHNE CPOKOB pAacCeMBAHUS CEMSH,
WHOTIA [0 IEepBHIX ymce] wioHs. Haxond B IMIMINKAaX JOCTATOYHOE KOJMYECTBO
ceMsH, KJIECThl paCTSITMBAIOT BpeMs pasMHOXCHHS.

B Mae pacKpbIBAIOTCA ILIMIIKU COCHBI Pinus sylvestris 1 KJIIECTHI IIEPEXOMST Ha
nutaune eé ceMeHamu. OOWIBHBIM ypoXail ceMSH COCHBI M OoJjbllas YUCJIEeH-
HOCTb KJIECTOB OIPEACIISIIOT 3aMEeTHOCTh TaKoro nepexonga. Oco6eHHO MacCOBBIM
¥ KOHTPAacTHBIM OH ObUI BecHOM 1958 roma. B romsl HeypoxaeB MM HEOOJIBIINX
ypoxkaeB CEMAH COCHBI KJIECTHL BO BTOPOI MOJNIOBHHE BECHBI M JIETOM COOMPAIOT
BBINIABIIIME ceMeHAa €I Ha He 3apOoCILIMX TpaBOM y4YacTKax IMOYBBI ITOJ ITOJIOTOM
Jeca, a TAaKXE CeMeHa, MOMAaBIlue B BOAY U CHECEHHBIE TEUECHHEM Ha rOJble
[leCYaHbl¢ ¥ TIMHUCTHIE OTMENH JIECHBIX PYYbEB U PEUYEK.

B OpHHUTOJIOTMYECKOIA JIUTEPaType €CTh CBEACHHUS, YTO KIECTHI YHOTPEOISIOT
B IIUIIY HACEKOMBIX, KOIJIa OTCYTCTBYIOT ceMeHa XBOMHBIX (beéme 1954). 3umoit
1982/1983 B ITomMOCKOBBe ypoxkail ceMsiH ed OBLT HECKOJNBKO BBILIE CPEIHErO.

" Wypymos U.M. 1985. O muraHuu Kiecros // Oprumonoeus 20: 200-201.
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[lepBBle KJIECTHI MOSBIIMCH B Jiecy yxe 24-25 masi. FIX 4UCIEeHHOCTb yBEJIUYNU-
BajJlach BCE JIETO M B Hauyale oceHU. 3uMHee obwime ObUIO CpeAHHUM, HO TEM HE
MeHee KJIecThl MHTeHCHBHO rHe3mumch. HecMoTpst Ha obwine crielinpuyecKoil
MUK, HEKOTOpble KJIECTHI-eJIOBUKU B deBpalie-MapTe YIOTPeOIsId B IMUIINY
nouku exr. KpoMe 3TOro, co BTOpPO# ITOJIOBMHEI STHBapsl KJIECTHl B 18-M KBapTaie
JIocMHOOCTPOBCKOTO JieCoTapka MOCTOSHO IIOCENIAJIA CYXOCTOMHYIO €J1b, CMJIBHO
TOpaXEHHYI0 MalIbIMU Kopoenamu . OHU OTAMpPAINM HEOOJBIIUE KYCOYKU KOPBI
¥ BBIOMpPATIM KYKOB M UX JMYMHOK. OTHOBPEMEHHO MOXHO OBLIO HaOIooath OT
1 1o 9 mrum. HaceKoMBIX Ioefain M CaMIlbl, U caMKW. B Havase anpess K HUM
TIPUCOEIUHWINCH MOJIOIble KiecThl. IlocienqHuil pa3 KJIeCThl Ha CyXOW €M OT-
MedeHbl HaMu 21 ampens.

B cepenuHe ampeiss MBI 00CTeIOBATH 9 CYXOCTOMHBIX eneil B XIE€OHMKOB-
ckoM Jieconapke B JIMurpoBckoM paifoHe. IllecTp M3 HMX OBLIM ITOPAXEHBI KO-
poenamu. Kaxnas uMea siBHbIE CJe[bl IOCEIEHUS KIeCTaMM (XapakTepHbIe
UCIpaXHEHWI Ha CyYKaxX U CTBOJIE M KYCOYKHM OTOAPAHHOM KOPBI — TUIUYHAS
paboTa 3TMx ITui). B mMae 1983 r. MBI HEOTHOKPAaTHO HalIOZATN KIJIECTOB, CO-
GUpAIOIIUX HACEKOMBIX ¢ JMCTheB Oepé3 Betula pendula, psamoM npyrie ocodbu
0OpabaTeIBaId €JIOBBIE IIMIIKK, KOTOPBIE B TOM T'OQY COXpaHSUIM CeMEHa [0 Ha-
yajga WIOHS. BeposiTHO, B HEOOJBIIOM KOMM4YecTBe OelKoBas MHUIla HeoOXomuma
JUIA KJIECTOB M X Pa3BUBAIONIMXCS MTEHIIOB. M MTULIBI C YCIIEXOM HaXOIAT €€
Jaxe B 3UMHEM JIECY.
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" Mpl HCCIIENOBAIM TPY Y4acTKa KODBI ¢ 3TOH eld o0lieil Tuiomansio 67.2 M? 1 obHapyxwmm 13
B3pOCJBIX XYYKOB ¥ 34 nuuuHKU. [Ipy KOMHATHOM TeMIIepaType OHU OXWIH.
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