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Epischura baicalensis S a r s. (Copepoda, Calanoida) occupies
a leading position in the plankton of Lake Baikal, constituting up to 90Y%
of its numerical strength and biomass. This rachok (crablet!)* serves as
the principal food item of fish and of the predatory invertebrates of the
palagic assemblage of the lake, being a phytophagous and bacteriophagous

filterer.

It has been possible to undertake the calculation of this
crablet's production only after the elucidation of certain questions
concerning its biology. As data for this have served perennial observations
at the dekadnaya# statio& in the open part of southern Baikal for the layer
0-250 metres.-The processing of the data was done taking cognizance of the
numerical strength and biomass of the individual stages of the development
of the Epischura. More than 500 ovaries of females were dissected, in which
all oocytes were counted. More than 1300 measurements of adult specimens

were done.

As a result, we have determined the number of Eposchura generations
in a year, the duration of metamorphosis and the life span of adult specimens
of each generation, the fertility of the females and the ratio of the sexes

(Table 1).

Calculation of the production of Epischura has been done separately
for crablets of the winter and summer generations, wﬁich, developing under
different ecological conditions, are distinguished by morphological
peculiarities, and differ in the duration of the development of individual

stages, and in the life spans of adult specimens, et ceterq.

3

Italic brackets ( ) enclose translator's parentheses.

# Usually means "a decade of days", and sometimes 'decimal",

but is cryptic in this context. Translator




One year's production of Epischura has been determined by a

.number of methods, namely: by the gfaphic method, variant I (Viﬁberg,

Shushkina and Pechen', 1965), by formula (Pechen', Shushkina, 1964), by
the graphic method, variant II (Greze and Baldina, 1964) and by the method

of B.M. Mednikov (1962).

Below.will be given the calculation of the value of the Epischura's
production for the winter generation (from February to June, 1962)! by thg
enumerated methods. Shown.in TaBle 1 are certain data on the biology of the
Epischura of. the wiﬁter generation.whichvare necessary.for calculation of

its productioﬁ. . ) /—195~7

Calculati omn by the graphic
meth o.d o f G. G. V.i nberg. (Figure 1):
The growth curve (Figure la) was pldtted according to the initial weights
of the individual stages of development. After attaining sexual maturity,
the Epischura does not grow, and its weight remains constant. On the basis
of the growth curve, a curve of absolute growth increment was plotted
(Figure 1b). For this purpose, the values of the weight of the specimen
(WO and Wt) at the instants ¢ and ¢ were taken off the growth curve. The
value of the mean absolute growth increment for the intervals (1-15 days)

was found from the formula:
Wy - Wo

p= Tt - 4y

When constructing the increment curve, the quantity p was plotted in the

middle of the interval ¢ - %j.

When constructing the curve of numerical strength, the mean

numerical strength of the daily ages of the given stage was plotted against

There are no data for January, 1962.  (Author)
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the point on the abscissa corresponding to the mean duration of the stage

(Figure le).

The values of the mean daily increment of the specimens and their
numerical strength were taken from the appropriate curves. From their products
were obtained the productions of the individual ages, on the basis of which

the production curve (Figure 1d) is constructed. The area bounded by the

_curve gives the mean daily production of the generation due to juveniles. 1T196;7 :

The production of adults from eggs was calculated on the basis of the egg-
~laying tempo and the biomass of the eggs:

_%r.. J +x « R,

e

where g is the weight of an egg; D, is the duration of embryonic development;
J is the number of adults; x is the percentage of the total number of adults
which are females; and F is the number of eggs in one laying. Adding the
production of adults from eggs to the production of juveniles, we obtain 17191;7
the total production of the winter generation per day. Multiplying this
production by 150 days, we obtain the production of the winter generation

for the period from February to June.

The results of these calculations are given in Table 2.

/ 198 /

Calculation by formula (Pechen',

Shushkina, 1964):
q . k-n -k .
DeJxR + Dy, N + —EE-K t,

e
i

where q, n, k, 7 are the initial weights of the eggs, nauplius larvae,
copepodites and adults, respectively; N, K, J are the numerical strengths

of the nauplius larvae, copepodites and adults, respectively; Dy, Dy, D are




the durations of the embryonic, nauplial and copepodital periods; x is the
percentage of the total number of adults which are females; F is the number
of eggs per laying per female; and ¢ is the observation time in days.
In order to obtain the production of the winter generation of
data
Epischura, we used average monthlyton the numerical strength of the individual
stages of development and of adult Copepoda#, derived from the ten-day*

observations at the permanent station.

Calculation by - the graphiec
me thod (variant ITI) (Figure s 2, 3):
The growth curve was constfucted on the basis of the initial and average
weights of the individual stages of development, and the initial weight of
adult specimens (Figure 2). After the attainment of sexual maturity, the
growth of the Copepoda# stops, and the process of reproduction of the li&ing

substance proceeds by way of egg-formation. This is shown by the dotted line

-on the figure. The female Epischura may give 200 eggs during her lifetime,

which constitute 50 + 1073 milligrammes.

In Figﬁre 3, curve (a) shows the tempo of the growth increment of
one specimen as a function of its weight. Curve (b), showing the dependence
of numerical strength on weight, was constrhcted in the following manner: on
the horizontal axis was plotted the maximum weight of naupliué larvae,
copepodites and adult specimens, taking into account.the production of their
eggs; on the vertical axis was plotted the average numerical strength of the

nauplius larvae, copepodites and adults as a cumulative total. Then, depending

# In retrospect it seems that rachok, literally "crablet",
should have been rendered by Copepoda throughout this translation.
' Translator

* Footnote# on page 2 is rescinded. Translator.




on the paths of the cufves, Figure 3 (a,b) was divided by verticals on

the section (;ic). For each vertical was determined the number of specimens_£—193;7
(ny, ny, . . ., ny,) having a weight within the limits bounded by

neighbouring verticals. The obtained values of % were multiplied by the

average values of the growth incfémeqt for the given section, which were

taken from the curve (a). The production was reckoned by summing the

obtained products for all sections of the graph (Figure 3).

Calculation . by method o f
B. M. Mednikowva. This method is sﬁitable for determining the
production of a stationary population. It has been used for the Copepoda
Eptschura, which gives two generatioﬁs per year. The caiCUlation is done
separately for eéch generation. The annual value of the production of the
Epischura was obtained by summing the values for the winter and summer

generations.

For the initial number of females giving the winter generation,
we took the average number of them for the period from October, 1961, to
February, 1962, which was equal to 31,000 specimens/metre?. For a fertility =~ - |
of 66 (the product of the average>number of eggs in the egg-sac and the
average number of layings which the female can give under ordinary conditions),
the initial numerical strength of the winter generation (p) will be equal to
2,046,000 Speéfmens/MQtrez. For the final numerical strength of this
generation was taken the number of Copepoda of the fifth copepodite stage

and adult specimens in June, 1962, (N¢), equal to 162,400 specimens/metre®.
~ / 200 /

The coefficient of elimination was calculated using the

formula:
Nol=Kn = mg,




where k = (logRNo - loggNt) tnt,

and n the duration of the life of nauplius larvae, copepodites

and adult Copepoda, i.e. #ny + ny + nz = 270 days;
moreover, the average age of adult specimens was taken as 90 days (180 + 2),

as old and young females were encountered in equal numbers in the plankton.
[201 7
P(#*)= Nyl(1 —e=kn).0y + (e=4n — ek mimy « v, (e7k (rkm) — =k (ntnesnd o). =33.5g/m?,

whereas for the period from February to June (150 days): P=18.0grammes/metre?;

P/B average for the period = 5.0; P/B daily = 0.033.

Thus, the results obtained by the four methods turned out to be

comparatively close (Table 4).

Consequently, knowing the fundamentals of the biology of Copepoda

(the duration of the development of the individual stages, the life span of

adult specimens, the number of egg-layings which a female can perform during
her lifetime, the average number of eggs in the egg-sac, the ratio of the
sexes, the number of generations, and the possibility of somehow dividing
them, the weights of the individual stages of development, and their numerical
|

strength for definite intervals of time), one may calculate the production of

species which are of interest by any of the above-enumerated methods.

+ This relation, in conjunction with the equation at the foot of

of the preceéding page, implies that: 7 = & . Translator

ar,
ol

Winter generation. (Author)




Af ana

BIBLIOGRAPHY

s 'eva, E. L., 1960.

Nauplial 'nye -stadii rachka iz ozera Batkal.

(The nauplial larvae stages of Copepoda from Lake Baikal)

Izv. Sibirsk. otd. AN SSSR, 8.

(Bulletin (Izvestiya) of the Siberian Division
of the Academy of Sciences of the USSR, 8)

Vinberg, G.G., Pechen', G.A., Shushkina, E.A., 1965.

Greze,

Produktsiya planktonnykh rakodbraznykh v trékh ozérakh

raznogo tipa.

(The production of planktonal Crustacea in three lakes
of different types)

Zodl. zh., 44, 5: 676-687.
(Zoological Journal, 44, 5: 676-687)

V. N., Baldin a, E.P., 1964,

Dinamika populyatsii i godovaya produktsiya Acartia
claust i Centropages krdyeri v nereticheskoi zone

Chérnogo morya.

(The population dynamics and annual production' of

Acartia clausi and Centropages krdyeri in the neritic
zone of the Black Sea)

Tr. Sevastop. btol. st., 17: 249-261.

(Proceedings (Trudy) of the Sevastopol'
Biological Station, 17: 249-261)




¢

Kozho

Medn i

v, M. M., 1965.

K poznaniyu planktona ozera Baikal.

(Contribution to the knowledge . of the plankton of
Lake Baikal) A

Izv. BGNI pri Irkutskom un-te, 18: 1-2.

(Bulletin (Izvestiya) of the BGNI*
associated with Irkutsk University, 18: 1-2)

k o v, B. M., 1962.

0 prodolzhitel 'nosti metamorfoza veslonogikh rachkov
(Calanoida) i opredelenie produktsit vidov ¢

rastyanutym periodom razmnozheniya.
the
(On the duration of the metamorphosis oftsub-class

Copepoda (Calanoida) and determination of the

production of species having a drawn-out breeding

period) .
Okeanologiya, 2, 5: 881-887.
(Oceanology, 2, 5: 881-887)
Pechen', G. A., Shushkina, E. A., 1964,

Produktsiya planktonnykh rakobbrasznykh v ozérakh

raznogo tipa.

(The production of planktonal Crustacea in lakes of

different types)

Biologicheskie osnovy rybnogo khoszyaistva na
vnutrennykh vodoémakh Pribaltiki: 249-256. Minsk.

(The biological principles of the fisheries on the
inland water reservoirs of the Baltic Sea area:

249—256.'Minsk)‘

* .

Cryptic.

NI probably stands for nauchnyi institut = Sci. Inst. Translator.




Figure 1, L—l967

Calculation of the production of Epischura baicalensis by the graphic

method of G.G. Vinberg:

2073
0 ue a
(a)
40
40 0%m2 Vi
! .
|
8 w 8‘5-
;L 8./
é
o (d)
muig. an3. u I
0! (c)
5
!
20 20 w0 180
Dy Dy Dn D«
Puc. 1. Pacuer npoayxunn Lpischura baicalensis rpapmueckuM Meto-

aom I'. T. BuuGepra
(n0 ocH aBeuUHCE -—— NPOACIKHTENBHOCTD Pa3BHTHS (CYTKH)):

a — KpHBAR POCTA OCOGH (110 ocH OpAMNAT — nec ocobu B 103 Mr); 6 — kpupan

26COMOTHORD NPHPOCTA (MO OCH OPANHAT — NPUPOCT 0COGH B 1073 Mr); a—wpH-

BAA WYHCJEHHOCTH BOSPACTOB (N0 OCH OpPAUHAT — WHC/AEHUOCTL B THICAUAX K-

. 3EMINIAPOB HA KB, METP); 2 — KPHBas NPOAYKLIY BOSPAcTOB (HO OCH OPANIAT —
NPOAYKLUHA B MHJJNHrpAMMaX Ha KB. MeTp B CY1KH).

a Growth curve of the specimen {(Ordinate: weight of specimen in 1073 mg) .

b Absolute increment curve (Ordinate: growth increment of the specimen

in 1073 milligrammes). -

e Curve of the numerical strength of ages (Ordinate: the numerical

strength in thousands of specimens per square metre).

d Curve of the production of ages (Ordinate: the production in

milligrammes per square metre per day) .

Abscissa (in all cases): Duration of development (days).
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Figure 2. /198 7
Calculation of the production of Epischura baicalensis by the graphic
-method of V.N. Greze:
-~
S 07w
o
-
P Lowe
P W v v VIEVIIX X X meoy
Puc. 2. Pacuer npouyxuﬁn Epischura ba-
icalensis rpadnaecknm Metonom B. H. T'pe-
se. Kpupas pocta oco6H (10 ocr aGenuec —
HPOJOJIKHTENBHOCTL DASBHTHA B CYTKaX,
110 ocR OPAHHAT — BeC ocobu B 1073 Mr)
Growth curve o f t he specimen:
Ordinate: Weight of the specimen in 1073 milligrammes.
Absciss a: Duration of development in days*.
%

Actually, the word which appears at the end of the abscissa

is mesyats = month. Translator




Figure 3.

Calculation of the production of Epischura baicalensis by the graphic
method of V.N. Greze. Numerical strength and intensity of the growth
increment:

moic. 3K3 M* f - ,? L

i/ffﬂf n¥ *"t'

M2

so0{| IS I R R INY

/ ; E \—‘*x__...’.’..., . “?5
ey ¢ 1 - | "
i; -?0 ] 70 5

Puc. 3. Pacuer npopykuun Epischura baicalensis rpapnueckum
meronoM B, H. Tpese. UHC/GHHOCTS K HHTEHCHBHOCTb NPHPOCTA:
© @~ KPRBAS TENTE TPHPOCTA OXEOR OCOUH B SABHCHMOCTH OT ee Beca (Ha
- otk abeunce — pec ocoby B 103 Mr, & Ha OCH OPAHHAT — CYTONHME NpH-

. poer m 103 ur); 6 ——-.x;msax BaBHCHMOCTH YHCIERHOCTH OT Beca (Ha OCH

. AGCIHCC ~ MAXCHNMA/ILHWA BeC HAYNJAHYCOBR, KONENOAHTOB H BSPOCJLIX C

. YNeTOM NPOAYKIHM HX §Hfl, Ha OCH OPZUHAT — HEPACTAIONM HTOrON

- SRCAENKOCTS HAYTINRYCOS, KONEIIOAUTOR K BIPOC/NX B THICAYAX SKIEMILJIS-

POB Ra'KB. METDP, Mgy Nay oo vy n,, — KOAKYECTBO ocobeft, HMeJoiliHX Bec

B NpeEAeNAX, OrPSHHMENNEX COCEAHHMH BEPTHKANAMH B THICAYAX SK3EMILis-
pOB Ha XB. MeTD).

a Curve of the tempo of the growth increment of one specimen as

a function of its weight (Abscissa: weight of the specimen in

1073 milligrammes. Ordinate: daily increment in 1073 mg).

b Curve of the dependence of numerical strength on weight
(Abscissa: The maximum weight of nauplius larvae, copepodites
and adults, taking into account the production of their eggs.
Ordinate: Cumulative total of the numerical strength of
nauplius larvae, copepodites and adults in thousands of
specimens per square metre. mny, Ng, . . . , Ny are the
number of specimens_having a weight within the 1imi;s bounded
by the neighbouring verticéls, in thousands of specimens per
square metre) ..

Left-hand ordinate: Thousands of specimens/metrez. Translator

Right-hand ordinate: 103 miZZigrammes. o
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Table 1. ‘ . . /195 /

Certain data on the Epischura baicalensis S a r s. of the winter

generationlz ' Average M
W e i g h ¢t Numerical €an
o Strength |biomass
For the|Of for the P
Author 0bject: days Initial Average period: ga:lY period
mg-10-3 | mg+10-3 B B2 g/m?
§ Nauplius larvae 90 (Dn) 0.25 (n) 1.5 (v1) 856.4319.52 - -
il Copepodites 90 (Dk) 5.5 (k) | 22.0 (vy) 54.25]0.60 - Co-
1 Adult Copepoda 180 (D7) 51.0 (2) - (vy) *12.54(0.14 - -
Eggs 20 (D) 0.25 () - - - - 200
AlY Copepoda - - - 923.22| - 3.59 -

The average number of eggs in the egg-sac of the female is 22 (R).

The ratio of the sexes is close to unity (x).

The interval between two egg-layings is 20 days (De).

=

o <X W R

The development of the Copepoda of the winter generation takes place
at a mean temperature of =2,61°C, and of the summer generation, =4.97°C.

{(Author)

to symbol s:

Afanas'eva, 1960.
Kozhov, 1965.

The durations of the periods of development of Copepoda and of the adult period.
Thousands of specimens / metre?.
Thousands of specimens / metre?.

Fertility of the females (the average number of oocytes in the ovary).

Q - 6.76.




Table 2
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“ The average monthly production of the Epischura baicalensis population,
calculated by the graphic method (variant I):
Weight of Growth Numerical Value of the
a specimen increment strength production
of ages of ages
mg 10-3 mg - 1073 103 spectmens mg - 1073
: sq. metre
0.25 0.017 11.6 0.2
0.5 0.04 10.9 0.44
1.0 0.04 10.0 0.42
1.5 0.066 9.0 0.59
2.5 0.066 7.5 0.49
3.5 0.13 5.3 0.69
5.5 0.43 3.6 0.57
12.0 0.96 2.0 0.92
26.5 0.96 1.0 0.96
41.0 10.43 0.5 0.21
47.5 0.16. 0.3 0.05
50.0 0.066 0.15 0.01
51.0
Mean daily production due to juveniles!, grammes/metre? =  0.11144
Production of adults due.to eggs:‘—%—-- QB g/metre? =  0.00186 (per'déy)
' e . C ———
Total production per day, grammes/metre?, = 0.1133
Production of the winter generation, grammes/metres? = 16.995
P/B, average for the period, ; = 4.7
P/B, daily, = 0.031
1 - The mean daily productién of the Ebischura due to juveniles

is the integral of the curve of producticn of ages.(Author)

Tab le 2a*
Months I - II, II - 111, | IIT - IV, | IV - V, i V - VI
P, g/m? 1.1903 2.754 2.2044 - 3.3151 2.847
P o ' Production of the winter generation, g/mz, = 12.311
. P/B, average for the period, = 3.3
L : .
P/B, daily, = 0.023
* ' This table is not numbered in the text, but is directly

below Table ﬁ. Translator
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Table.

3.

- 15 =

The daily production of Epischura baicalensis calculated by the graphic

method (variant II):

Mean daily

: Weight group Numerical Daily
- growth' strength (n) production
- increment (nv)
— -~ of a
specimen (v)
mg + 1073 mg + 10-3 103 gg?fég%gg- mg,/me tre?
0-5 0.055 856 47.08
5 - 10 0.256 15 3.84
10 - 20 0.416 14 5.82
20 - 30 0.55 10 5.50
30 - 40 0.66 10 6.60
40 - 50 0.74 10 7.49
50 - 70 0.37 5 1.85
70 - 101 0.37 5 1.65
Total: 925 79.74
Daily production, grammes per square metre per day, = 0.08
Production for the period, grammes per squére metre,=  12.0
P/B, average for the period, = 3.3
o P/B, daily, = 0.022




-

Table 4.

- 16 -

The seasonal production and P/B coefficients of the winter generation

of Epischura baicalensis, calculated by different methods:

Method: B g/m* | P g/m? | P/B P/B
for the| daily:
season:

Graphic (variant I): 3.59 16,99 4.7 0.031
Formula of G.A. Pechen' 3.59 12.27 3.3 0.023
and E.A. Shushkina:

Graphic (variant II): 3.59 12.0 3.3 0.022

of B.M. Mednikov: 3.59 - 18.0 5 0.033

¥ ¥

Average value:

14.8 *3 4.07 *0.89

/ 200 /
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XEROX COPIES OF THE TABLES

Table 1.

. TaGauna 1
Hexomopuoie dannsie 6uoaceuu Epischtira baicalensis-Sars. sumnezo noxosenus

Beca ) Cpeml};‘]élc;{lx’xcnen- 5 § é
CpoKH g 8 e
) PA3BHTHA | . ) Sf E <3
O6nexT pz;:::g:bu g i ] g §§ B 5{ g g'g
B3pOCABIX, :"I’ g "I’ g 2 qok)| B8 5 5=
CYTRIf 3, & g an gg k] §§ %xE
- I =P ¥ @ s
jies | B s | s |38BF &5 |BEQ
Haynanycst g0 (Dn) 025(n) 1,5(v)) 856,43 9,52 —  —
: . (Adanacbesa, 1960)
Konenozutsi - 90 (Dk). 55(k) 220(v) 5425 060 -~ @ —
‘ o S (Koxon, 1965)
_Bapocasie pawkh 180 (Di) 510() —(v) - 1254 014 — —
o ' " (Koxos, 1965) ' (9—6,76)
Siua 2 (Dg) 025(p) — — = 20
Bce pauxx : — —_ —_ 923,22 —_— 3,59 —_

Cpeanee uHcsO sHy, B silueBoM Mewke camxn — 22 (R)
CooTHolueHHe NoJoB GJHSKO K efBHHue (x)
Hnreppan Mexay asymsa kaaaxamH — 20 cyrtox (De)

! PasBHTHe paukOB 3HMHEr0 NOKOJenus NPOHCXOANT NpH cpeadefi Temmepa-
Type ~ 2,61°, a nernero ~ 4,97°.

Table 3.

Ta6auna 3

- Cymounus npodysyun nonyasyuu Epischura buicalensis,
. paccuumasnas epaguueckun memodos (11 sapuanm)

. Cpeauutt cyrou- N
BecoBas rpynna, { Numi npupoer YucAaeHnoers CyTounan npo-
N 10—3 - acoby (v), (1), THC. YKS./M3 Ayxius nv,
MP. 10— M/
, 0—5 0,055 856 47,08
; T 510 0,256 - I5 3,84
10—-20 - 0,416 14 5,82
20—30 0,55 10 5,50
30—40 0.66 0 6,60
40—50 0,74 10 © 7,40
50—70 0,37 .5 1,85
70—101 - 0,37 5 : 1,65
Bcero . . .925 79,744
CyTounas npofyxuHs, T/M2 cyTkHM — 0,08
Tlponykwits 3a nepuot, r/m? — 12,0
P/B cpepunit 3a neprox — 3.3

P/B cyrounnit T - 0,022
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Tables

Table

Cpefee 3HaueHHe S 148 +3 4,07 + 0,89

2 & '"2a".

‘f@’z L . L Ta6anua 2

Cpeauec ymoanas npoa chqu:; non_/,mquu Eptschura baicalensis,
pacc«amaunas apaqbuueexuu semodom (1 eapuamn) LT

L

T Y . . .
. Bec dcot_Sn.“'Mr-lO"‘” o ;;g,ﬂpupocr, ‘\‘?:‘10.”73 lhxcnennocrb o . ii‘:;:t:gunp:‘ﬁ:g;'

TO8, THEC. 3K3./M3

-
t

02 007 1,6 - 02

053 R X S 1109 0,44
0. T o004 100 Ty 042
15 - 7 0066 90 0,59
25 C 0066 . B - T 049
3,5 -0,13 . .53 - 0,69
55 S0 043 - 36 0,57
120 ¢ .. .- 096 2,0 _ 0,92
%5 1. 088 10 096
4100 .. . .043 05 4 0,21
475 - 016 - 03 - 005
500 .. 0066 ‘- . 015 . 0,01
5’io'_ B
Cpe}mecy'roqnax nponyxmm 3a cqer Mo.no;ml r/a? — 011144 .
' nponyxuxm Bapoc.ub!x 3a ‘cyer AHL 7 ‘§R, r/u’ — 0,00186
Oﬁman nponyxunn sa cyTxn, r/M' . o P — 0,1133
Hponyxmm 3HMHErO NOKOMeHHs, /M3 —16,995
- P/B cpennuft 3a - mepRONL- - 1 - ' C— 47
P /B cytounsifi . s . 0,031

1 CpeniecyTouHas MPOAYKUMA SMHIYPH 32 CYeT MOAORH — HETe-

rpa.n xpmsoﬁ nponyxlum Boapacros

Meewust . I—II, . HI—IIL, -1V, V=V, V=V
Por/md o 11908 2,754 22044 33151 2,847
V'l'lponyxuux 3HMHETO noxo.nemm, r/M2 L — 12,311
P/B-cpenumii 3a nepuor - — 33
P/B cyrumuu e : . — 0,023
4.
Ta6uuna 4
Ceaoumm npodysyua u P/B-xosdxbuuuenmbz BUMHE20 NOKOACHUS
Epzschura baicalensis, paccuumarHeie pasKoliL semodasu
_Mevoau ‘ ' B v/m , Por/md 3n[;:/c€un c){,llxﬁ
I'paduueckuit (I sapuaurt) 3,59 16,99 4,7 0,031 .
q)o‘pmy.na I. A, Tleuens, 3. A Iﬂym- 3,59 12,27 3,3 0,023
~KHHOM
Tpaduvecknit (11 nnpn.mr) AR 12,00 3,3 0,022
B, M. Meaunkona 3,59 18,0 5 0,033




