
AD—AO6o 171 FOREIGN TECHNOLOGY DIV WRIGHT—PATTERSON AFB OHIO F/S 6/3
THE ENERGY METABOLISM OF THE RAVEN CORVUS CORAX CORAX .(U)
NOV 71 V R DOL’NIK

UNCLASSIFIED FTO—IO (RS) T—19B5—71 ft
j c r j

AD
tCOO ~7I

END
DAlI

F L~ FD

DCC

j

A



•1.0 ~ ~ III~
IIJII~

~IIo ‘
11111’ .25 IlHI~ ~~
MICROCOPY RESOLUTION TEST CH~~T

NAtIONAL BURLAU OF STANO~ RDS - 1963- ,~



FTD—ID(RS)T—1985—77

N I®

FOREIGN TECHNOLOG Y DIVISION

THE ENERGY METABOLISM OF THE RAVEN CORVUS CORAX CORAX

by

V. R. Dol’nik

D D C ~~‘
~

E(
~. . . .flflfl2 Th~L~ t 9 MAR 1979 III:

fl~~~~uLI t~YJ~
Approved for public release;
distribution unlimited.

78 11 16 OSi.



r
FTD~ ID(RS)T—1985-.77

UNEDITED MACHINE TRANSLATION
FTD—ID(RS)T—1985—77 16 November 1977

MICROFICHE NR :

THE ENERGY METABOLISM OF THE RAVEN CORVU S
CORAX CORAX

By: V. R. Dol’nik

English pages: 21

Source: Ekologiya, No. 2, 1971, pp. 56-62.

Country of origin: USSR
This document is a machine translation.
Requester: FTD/ETIL
Approved for public release; distribution

unlimited. ___________

~CC~SS~CM f~t

~T1S W~te Sect or
(‘X 9u~f Sec~~oe

0
)USTWIC~T1QN —

[;st~:E:~.:~ ‘~~~ 2~LiTY ~ ES

________________________________________________ 

Li 1~1~
!
~T

THIS TRANSLATION IS A RENDITION OF THE ORIGI.
NAL FOREIGN TEXT WITHOUT ANY ANA LYTICAL OR
EDITORIAL COMMENT. STATEMENTS OR THEORIES PREPARED BY:
ADVOCATED OR IMPLIED ARE THOSE OF THE SOURCE
AND DO NOT NECESSARILY REFLECT THE POSITION TRANSLATION DIVISION
OR OPINION OF THE FOREIGN TECHNOLOGY DI. FOREIGN TECHNOLOGY DIVISION
VISION . WP.AFB , OHIO.

t FTh~ 
-ID(RS)T-l985-77 Date 16 Nov 19 77



F

I

U . S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a A ~ A , a P p p p R, r
6 6 5 6  B, b C c  C c  S, s
B B B s V, V I T T m T, t
r r  r a G , g  Y y  y y U , u

D, d F, f
E e E a Ye , ye; E, e* X x X x Kh , kh
h~ Zh , zh L~ i.~ IJ i,~ Ts, ts

3 a  3 ,  Z, z L3~~~1 Ch , ch

Hi’  1, 1 W w  li/ iu Sh, sh

R a Y, y U4 WI 11/ ~ Shch, shch

X x  K, k b b

J t  J~ j j  a L , 1 W Y , Y
i t  M N M , m b b b e

H i ’  N , n 3~~ j  E, e

0 o O, o ~J o  Yu ,yu

f l n  u n  P, p R H  H a  Ya,ya

*~~~~ initially , after vowels , and after b, I:,; e elsewhere .
When written as ë in Russian , transliterate as y~ or ~~~~.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh sirih arc sh sinh~~
cos cos ch cosh arc ch cosh 1
tg tan th tanh arc th tanh~1
ctg cot eth coth arc eth coth_1
sec sec sch sech arc sch sech 1
cosec csc csch csch arc csch csch

Russian English

rot cur l
ig 

log1



—.
t

.

DOC = 77198 500 pA GE 1

T H E ENERG Y NET A BOL I SM OP THE RAVEN Corvus corax cora x.

V. N. Dol’ ni k.

Pa ge 56.

Is studied dapendence on the temperature of the media m of

several indices of ener gy metabo lism of the ra ven Corvus :orax cor ax

in winter period. Standard metabolism is equal to 120 kca l/day . At

the low temperat u res in rest , it composes 138.2—3. 14 T~ kcal/day .

Thermoneutral zona stretches from 6 to 36°C and is provi ded by three

methods of the physical thermostatic control: by a cha nga in the

position of foa thars (it provides 16° zones), w ith increase in the

temperature of bol y (140) and with respiratory evaporation (10°). The

effectiveness of respi ratory evaporation so is grea t, vhic h ma kes it

possible to preserve heat balance eve n at an air temperature of 5Q0•

Energ y of ezisten~e is equal to 176.6—1.1 TA kcal/day.

Are exa mined the reasons for disagr s.m.nts in the results of

7*~ i i  ~~~~ O~~ .
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measurements, ma d, by the different authors. Was compared metabolism

of the rav en with the metabolis, of a passerine bird of the same

weight, calculatod by the generalizing formulas.

An analysis Df the formulas of dependence on the size/dimensions

of bod y and temperature of the medium of such indicators of

metabolis, as rest energy and energy of existe nce, is led to the

conclusion that the upper limit of the size/dimensions of passerine

birds is limited by weight approximately 0.5 kg (Kendeigh , 197 0,

1972). In the sparrows of larger weight, must appear heat-regulating

problems at the high temperatures of me dium , thermoneutral zone must

begin at the temperatures lower than zero, and uppe r boun d ary  of

thermoneutrality and superheating/overheating — at the mod erat e

temperatures. Actua l ly ,  the weight of the majority of large passerine

birds, including Corvidae, is liaited by 600 g. Only for ravens is it

higher — it reaches at C. c. corax 0.8— 1.14 kg, and of C. c. tibetanus

— eve n 2 k q .

Usually animal—giants avoid super heatiag/overheating with the

aid of special adaptations (denudation of the sections of body,

bright stain/ staining, narrow adaptation to inhabiting in the high

latitudes or mountains). As is known, ravens extend from the arctic

to the arid zones of Asia and Africa. C. c. ruficollis (weight 600 g)

—~~~ ~~~~~~~~~ _ _  _ _  -~~~~~~~~~~~~~~~
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dwells in Arabia at the day temperatures of approximately 140° (in the

middle of day 50.). Black stain/staining under such conditions must

contribute to superheating/overheating. The weight of plumage in it

composes 8o/o of the weight of body (Turcek , 1966) instead of So/o,

characteristic for the birds of this weight (Ke ndeigh, 1970). One

special feature/peculiarity of the behavior of ravens indicates the

frequent superheating/overheating. The se are the only passerine

birds, that fly usually with the open beak. Ravens very frequently

sit with the open beak and open/disclose it in the moderate work. In

hot moist weather it is possible to see, as f rom beak drips water.

In spite of exceptional interest in the energetics of

passerines, it has been only slightly investigated, and results are

contradictory. Thus, L. Irving (Irving et al., 1955) did not

reveal/detect an increase in metabolic rate during a decrease in the

temperat ure of the medium righ t down to 00 in exper ience/experiments

on C. caurinus. On the contrary, J. West (West, 1965) found that the

speed of metabolism in rest of C. brachurhunchos grow/rises linearly

from 30 to _300, not forming thermoneutral zone. S. C. Ken deigh

(K endeigh , 1972) ;ive s unpublished dat a of J. harder, according to

which in C. c. rugicollis. theraoneutral zone very narrow (from 30 to

38°) and standard metabolism is low.

Page 57.
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V. N. Gavrilov (1913) measured the metabolism of several for m/species

of Corvidae, including of two subspecies of ravens — C. :. corax and

C. C. rut icollis. Lover boundary of thermoneutrality of the first

subspecies was at the level 60, and of the second — 80. Netabolis. in

rest at 00 of the first subspecies composed 1147 kcal/day, and in

thermoneutra]. zone 127 kcal/day.

These contrad ictions impelled us to conduct the measi rements of

the metabolism of ravens, after paying special attention to

thermoneutral zone.

NATERIAL AND NETHO DOLOCT 07 STUDY.

For experience/experiments were used three tame raven s of the

subspecies C. c. corax , which were being contained in winter in

street volary at temperatures from 0 to _ 20 0 . The average weig ht of

birds during experience/experiments was 1185 g. £11 the  measurements

are produced in the middle of night. Forage they reioved for 6 h and

more prior to the beginning of experience/experiment. For maintaining

constant temperatures , was used the ch amber for testing the

~~~~~~~~~~~~~~~
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specimen/samples Groenland” with the range of operating temperatures

from —30 to .1000 and the accuracy of tbermostating 10.

For research on the oxygen intake of birds, they placed into the

hyaliae,’transparent airtight chambers with a volume of 19 £ , equipped

with electrothermometers. Duration of each measurement 20— 30 m iii.

Birds were located in the darkness. In certain cases after complet ion

of aeasure~ent in the chamber, was included the gleam, making it

possible through inspection windo w to see the pose of bird. The data

on oxygen intake are recounted in kilocalorie from the relationship:

U of oxygen is equi valent to 4.8 kcal.

The temperature of body was measured remotely in other

experience/experiaents with the aid of the thermistor, introduced

from evening 2 cm into the cloaca. The bird was located in the

thermostatic chamber during the entire night. After a cheage in the

temperature in thermostat, the measurement began after 15-30 m m .

the respiratory (and skin) losses of water were deter mined in

the flowing chamber through which the pum p blew through the dried

air. The outgoing airflow penetrated the vessel with the absorber of

the water vapors, a change in weight of which (with correction for a

change in the weight of the control vessel, throegh which it passed

the air, which entered fro. the identical chamber without bird) it

—
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served as the indicator of the liberation/excretion of wat er.

Calculated atmosph eric humidit y in the chamber Cf approximatel y

30o/o. With the conversion of the losses of water to a qu ant it y of

spent to its evaporation energy, it is accepted that for  evapo ration

I mj of water it is required by 0.58 kcal.

Energy of existence was measured according to the consumption of

standard according to food nou rishment value (nonfatty horseneat) in

experience/experiments the duration of 10 days each.

RESULTS OF STUDIES AND THEIR CONSIDERATION..

Oxyge n int ake by crows li nearly grow/rose during a temperatur e

decrease of mediui from +22 to -19° (see figure). The level of oxygen

inta ke was constant and lowest in the ran ge from 22 to 36°. This

standard minimu , speed of metabolism of ravens is equal to 120 
~

0. 11 kcal/day. By the formula of Lasiewski— Dawscn (Lasiewski , Dawson,

1967) the passerine bird s with a weight of 1185 g must hav e higher

level of sta ndard metabolism (Vi5. 9 kcal/day) . Upper boundary of

thermoneutral zone was at 360, i.e.., it is not lover than in the

ma jority of passerine bird s of smaller sizejdi.ensions (King , Farner,

1961). In the range of tempera t ure s from 36 to 40°, metabolism
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sharply grow /rose, b ut at 40—50 ° this process it slowed down .  Birds

maintained a stay at 50°, at least , durin g 60 iii.

At the temperatures below 22° variat ion in the oxygen intake in

various me asure.ents grew with a temperature decrease. This is found

in sharp contrast with the stability of metabo lis m at temperat ures

above 22°. In order to explain the reason for the

oscillation/vibration s of oxygen intake when the obtained values were

ver y low or ver y high, r ight  af ter  the end of experience/e xperiment

in the cha mber , was switched on i l lumination and noted the pose of

bird. Ravens , like other passerine birds, ha ve two poses of the

sleep: one — with ruffled feathers, head “is pulled into shoulders”,

another with the pressed plumage.

Page 58.

It tur ned out that the low oxygen intake was combined wi th  the first

pose, and high from the second. Under conditions of experi ment, with

the noise of the fans  of the compressors and vibration of

installation, ravens frequently change the poses, since the

manifestation of e xcitation in them is connected with the pressing of

pl umage.. Under calm conditions, in volary in the cold , to them d uring

entire night is peculiar  the first pose. At temperatures above 20° ,

on the contrary, bi rd al ways sit wi th  the pressed plumage. The effect
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of the position of ; luiage on the rate of oxygen intake is shown on

several form/species of small birds, but only for a raven is the

effect of pose so great.

Graph ic construction of the dependence of the velocity of

metabolis, in rest on the temperature of med ium to customa r i ly

perform on the basis of Newton ’s r ule in the  interpretat ion, given by

Scholander for war m—blooded anin a ls. According to this mod el , the

metabolism grow/rises linearly with a temperature drop of mediua

lover than boundary of thernoneutrality; the extrapolation of line to

the side of high tempera t ures must leave into the point of

intersection of t h e  speed of metabolism, equa l to zero , wi th the

te m perature of mediuii , equal to the tempe r ature of body .
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The dependence of bod y temperature and oxygen in take  on t h e

temperature of the environment for ravens: o, + — the ozy~ en i ntake

of oxygen by crows in pose wit h the presse d and ruff led feathers;  •
• pose it is not determined; 1 polypous onset ; 2 — onset of ther ma L.

dy spn.a.

j Key: (1). Temperat ure of body, °C. (2) . Oxygen intake, m~~
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02/individual.h.

Page 59.

Calculated by the method of least squares regression on all our

measuremen ts at temperatures below 240 ta kes the form:

M=260,0—6 ,39 TA. TA —T a ~~~~~~ M—0.  . (1)

Rere N — the speed of metabol ism, kcal/day; TA the

temperature of me dium; T, the temperature of body (40.7°) .

Thermoneutrality in that case begins fr om 220.

On the other hand , the line, drawn th rough  lowest value s of

oxygen intake on section from lowest t emper a tu re  (_ 190) to the f ir st

easureaent when oxygen intake was e~nal to standard level (60) with

extrapolation it ‘ives N 0 when TA~~Ta. It is possible to count

that this — the boundary of the lowest level of metab olism aur iag the

complete utilization of an effect of pose vith ruffled feathers and

that is precisely such the metabolis, in the latent in calm

circumstances birds. Regression for this pose

M— 138,2 — 3,40 T~, (2)
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while the r moneutr al ity begins fro m 60. These values corres pond to the

results, obtained by V. N. Gavrilov (1973) .

If we cond uct the line, which restricts the highest points, then

it also intersects abscissa at the point, which corresponis to the

temperature of body. In this case the dependence is expressed by

abrupt/steep line up to 300, i.e., in all range of the measure ments,

carried out by West. This dependence corr esponds to the metabolism of

the excited or alerted birds. If J. West’s and J. Plarder’s rav ens

were not tame , then the  findings on the absence of thermoneutral zone

up to 300 and abrupt/steep of increase of metabclisn durin g a

decrease in the temperature can be exp lained by excited st ate of

these very cautious and “intel].ectual° birds.

The temperature  of body of ravens in the range of the

temperatures of medium from —30 to .20° is constant (40.7°) .  At

higher tem pera t ures it grow/rises, reaching at •50° highes t limit

(44.70) , cha racter istic for many passerine birds . The same level at
• 50° it reached the bod y temperatur, of C. c. ruficollis in

ez perieuc./izp.rim.nts of J. Narder.

Pol ypn ea (qsickemed shallow breat hin g) begins at the temperat ure

of body 41.5° and of air 30° . At the tespeutu re of bod y 42 .5° ,

appears heat shortness of br. ath (panting) — beak is widely opened,
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the soft tissues of the lover cavity of mouth and tongue stuck out
outside, abu ndantl y ar. moistened and shake. In ra vens thermal
shortness of breath begins with the same air tempe rature (40°) , that
also in ~~ny other birds.

I

- ---4 

-
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Tabl e 1. Respiration evapor ation of water and the percenta ge of the

heat , ta ke n away e vaporation, for ravens at rest at the di fferent

temper at ur es of med ium.

(~) 
(4? TeMnepaTypa cpe~~ . °C

flolca3aTej lb -
~~~~~~~~~

___________________ 
2 0 1  30 36 40 1

50

Rcna peuHe aogi.j . ~u/’~ (7) 2,0 LO 3 ,2 6.0 33.! 45,0

~~~RIteM . % . . . C .U  
~~~~~~~~~~~~~~ ~~~~~ 13 ,4 23,0 37 ,0 ~~~ ~~ 120

Key: (1) . In dicator. (2 ) .  Temperature of medium , °C. (3) . Evaporat ion

• of wa ter, m t/h. (4) . The gener al thernogenesis , scattered is

evaporation. 0/0.

Page 60.

The respiratory (and skin) evaporation of water (Table 1) at 100

takes away 13.4o/o of thernogenesis, but with 20°—23o/o, that

noticeably higher than in nonpasserine birds of the  same siz e (King,

Farner, 1961). With a further rise in temperature evaporation

increases, and at 40° removes 1000/0 of the produced heat. At 500

evaporation dissipates 1200/0 of the heat product ion, i.e., beat

balance st ill is preserved. In ex perience/experiments of J. Marder

the C.- c. ruficollis render/shoved capabl e to Scatter 1670/0 of

ther .ogen.sis. Su~ h high capabilities for cooling ev aporat ion is

____________ ~-.-,•-~ • - • -•• 
- -- •~ -~••- - ••.•• ~~•

-
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unknow n in other passerine birds ( kendeig h, 1972) .

Lergy of ex ist ence, expressed in the form of linear de pendence on

the temper at ure of medium , takes the fcra

EE ..476—~~I TA kcal/day per 1 bird. (4

If the thermal conductivity of integ unents, body temperature ,

and respir at or y cooling by evaporation were invariable/unc hanged ,

H metabolism would grow/rise during a ch ange in the temperat ure of

medium in both sides from the point with which side—line

th.rmogenesis from basic physiological processes was equal to a

quantity of heat, necessary for maintaining the temperature of body.

of the majority of warm—blooded animals instead of the thetnoneutral

point, there is a zone of temperatures at which the therno genesis is

• constant, and beat balance is preserved because of physical

thermostatic control (change in the thermal conductivity of

integuments, the temperature of body and the evaporation of water).

The wider this zone, the more improved the regulation of heat

• emission.

The mot ion o~ plumage changes heat emission, shortening or

increasing the layer of concluded between feathers air. Pi lomotor

reaction uses many form/species of passer ine birds (Skilov , 1968).

- • - —-• •• -•
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bit in this case the thermal condictivity of integuments in small

northern birds changes only 1.1— 1.4 times (Gavrilov , 1972). Lower

boundary of thermoneutrality in this case is displaced in all to

1—3°. The effect of pose must grow/rise in the case of an increase in

the length of feathers (with the ruffled plumage the heat— insulating

air layer increases) and the decrease in the heat—insulating

properties of each feather (with the pressed feathers ther mal

conducti vity is high) .

Raven s obtai n the vast effect of pilomotor reaction p recisely

because of such special feature/pecu liarit ies of their plu mage . The

thermal conductivity of feathers of C. ca urinus  reaches 1.9

kCat/a2.d.g.k, i.e., 1.6 times higher than is usual .
for birds of such dimension (Kendeigh, 1972). The length of

F
. !the’ .feather ~s -of ~tI~ raven is~ vell—known ; preolsely~ s ea

result of lengthening of feathers , apparently , the
wsi9ht of plumage of raven is higher than in the birds ot a similar

size/dimensi on. After ruffling plumage, ravens can shorten thermal

conductivity 2.67 times. Lower boundary of thermoneutrality is

displaced in this case to 16° (from 22 to 6°) .

An increase in the temperature of body automatically enlarges

the thermo nautral zone to the side of higher temperatures on as many

degrees, on as was increased the temperature of bod y. tn  the  raven

this ability is the sa•e as in other passerine kirds: at

superheating,~overkeating the temperature rises by 40• Thus, to the



—

I
, ‘

DOC * 77198500 PAGE

lot of cooling by the respiratory ev aporation of water remains the

ten—degree section of vast (from 6 to 360 ) thermoneutral zone.

Respirator y evaporation in ravens is developed to a high degree.

After all the other adaptations to the

preservation/retentioa/maiutaining of heat balance are used, is

included therma l shortness of breath, capable of stopping further

growth/build—up of thermogenesis and even at 50° preserving heat

balance. Adaptation system of the raven proves to be very effective

simultaneously, also, for inhabiting under Arctic conditions, and F

under hot arid conditions.

In recent years were published several generalizing empir ical

formulas, describing the dependence of the metabolism of sparrow

birds on the size~dimensions of body. Tb se formulas revea l/detect

the special feature/peculiarities of the organization of detachment

and has exceptional value for the understanding of its

evoliation/naneuver , ecolog y and bioenerg.t ics.

Page 61.

In the majority of cases, a dimensional seties of the form/species

the data on which are used for the calculations of formulas, breaks

itself on the form/species of the moderate size/dimensions. After

_____ • ________ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~
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comparing those obtained by performance calculation for the  bird with

a weight o f 1185 g w ith experimental da ta, it is possible to

establish/install that the competence/validity of the extrapolation

of these for mulas to birds, that are foun d in uppe r end of the

dimensional series, and secondly, the special feature/peculiar ity of

the metabolism of large passerine birds (Table 2).

Energy of existence of the raven at 300 is higher than is

obtained from the formula of Kendeigh, and growth in it less

abrupt/steep. The speed of the standard metabolism mor e fo llows the

formula of Kendeigh than  the Lasiews ki—Dawson one. But the speed of

metabolism at the low temperatures in the formula of Kendeigh is

un derstated: it proves to be less than the standard metabo lism.

Therma l cond uct ivi ty  in rest f  or the  rave n is higher than  calc ulated.

The formula, wh ich describes the dependence of respiratory

evapor at ion on size/dimensions, is not siu table for large pa sserines.

The pa rt of the se disagreements is explained by an inaccuracy in the

formulas, calculated on datum , that cover the restricted number of

form/species of passerine birds, moreover only small.

As shown in recent years (Lasiewski, Dawso•, 1967; K.ndeigh,

1969, 1970, 1972; Dol’nik. 1969), passerine birds have other

characteristics of metabolism in comparison with nonpasserine.

Differences concern chemical thermostatic control. (speed of

- — - - . J
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thernog.n•sis which in passerine birds is above). The special

teatare/peculiarities of the metabolis m of passerines are adaptive

for the small size/dimensions of body, but are not adaptiv e for

large,. Only one group of passerines — tbe Corvida e — reaches the
moderate for nonpaseerine birds size/dimensions and it is located in

dimensional zone, where the advantages of the metabolisn of passerine

birds are converted into deficiency/lacks. Nevertheless this group is

numerous (10 14 form/species), are widespread, •urybiontic , and many

form/species undoubtedly they flourish. Consequently, Corv idae found

a method to remove/take negative consequences of large

sise,ldimeasions. On the basis of research on the metabolis m of ravens

it nay be concluded that  was achieved/ reached this by means of

intensifying the ph ysical thermost atic control.

The special feature/peculiarities of the met abolism of passer ine

birds are led to shift of the large forms of the lowe r point of

thermoneutrality to the side low—temperature.

• _________________ 
~~~~~~~~~~~~~~~~~~~~
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Table 2. Comparison of some indicators of the metabolism of ravens

with the values, :alculated for the bir ds of the same weig ht (1185 g)

by the gs.ersliztmg forselas icr passerine birds.

(.1 ~4’ (3~ 
(If’)

floxa3aleJib 3xcne- Pac~ey no1 JIJf TeparypH~ h• pKMeKT $opMyJlaM HCTOMHHJC

3Heprtu. CyU~eCThOaaNKR, IOCQA/ CymIcu, 119K
TeMnepaType. °C: I $7

30 \ 143 .0 127 ,5 Kendeigh . 19700 176,0 184,6 To Ke(’~)Teru1onpoao~Hocm tip cyu~ecraona,th g ,
VJCaA/ep aâ .Cyi ’n,cu  1 , 10 1 .~o ,Cxopoci-i c-raIf i~apTHoro MeTa6ojuuMa,
Jctc aA/ cymKu - . . (.1) 120 .0 145, 9 Lasiewsk~, Dawson ,

120.0 111 ,7 1967,X endeigh 1969
3HeprHa nolcoB 119K 0° , lcJcaA/cymlcu (V, 138.2 93,5 (~)To
TenJlonpoBo4Hocm B noicOe, a~i/ ~pat3-cynMu 3, 40- 6,39 3, 18 Lasiewskt e.a-, 1967
PICIIK98UKOHKIIe JIOICPH 8O~bI n~ l4 200 ,

JM/ Cjt mtca .(.~~‘ 4 ,O 7,26 Criwfor d , Lasj ewskj ,
1968

Key: (1). Indicator. (2). Experiment. (~~. Calculation according to

formulas.. (11) . Lit erary source. (5). E nergy of existence, kcal/day,

at temperature, °C. (6). The sane. (7). Thermal conductivity with

existence, kcal/dag.da7. (8). speed of standard metabolism , kcal/day.

(9). Rest energy at 00, kcal/day. (10). Thermal conductivity at rest,

kcal/deg.day. (11). Respiratory losses of water with 20° mi/day.
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In this case, respectively must be displaced the point wit h wh ich

begins the superksating/overheatinq, wh ich is nonadaptive. But if it
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would be possible not to displ ace upper boundary of thernoneu t ra l i ty ,

expansion of thernoneutral zone would be profitably.

With a gain in weight of body in passerine birds, quantitative

characteristics of plumage change in the direction, favorable for

lengthening of feathers, since the weight of plumage grow/rises

proportional to the weight of body to degree of 1.0 (Turc.k, 1966;

Kendeigh, 1970), and the numbe r of feat hers it increases

insignificantly, proportional to the weight of body to de;ree of 0.18

(K end.igk, 1970) . con sequently, occurs a disproportionate gain in

weight of feathers (to degree of 0.82 instead of 0.67) and of their

length (t3 degr ee of 0. 936). Sinultaneously feathers become rarer,

since body surface increases proportional to the weight of body to

degree of 0. 667, and the number of feathers only to degree of 0.18).

Th is allows for large birds, changing the pos it ion of feathers on

body, over wide limits to monitor heat emission and respectively to

displace the point of overheating to the side of higher temperatures.

Another adaptation of Corvidae — th. intensification of

capability for cooling by the respiratory evaporation of water -

allowed to preserve upper boundary of thermoneutrality at common for

passerine birds level.

These special feature/peculiarities of the metabolism of
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Corvidae with the preservation /retention/maintaining by the . of the

charact erist ic for all singing birds high level of standar d

me tabolism defi nitely indicate their origin f ro•  small aei~estors and

the evolut ionary youth of group..

The zoological institute of the LW DSS B
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