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The author had studied the age and rate of 
growth, the weight increase and the chemical 
compositions of eels living under the most ty­
pical conditions, such as: sea, littoral waters 
and inland lakes. The investigated material 
comprised 646 specimen of fish; out of this 
499 represented the yellow eel (282 migrating 
from sea and river estuaries, 151 from Firth 
of Vistula River and66 from inland lakes) and 
96 represented the silver eels migrating to 
sea for spawning, 

258 pieces were examined technologically 
and 158 were subjected to chemical analysis 
for content of proteins, fats, water and mine­
ral compounds. 

The highest content of fat was found at the 
silver eels; lower content was noted at eels 
living in bays and still lower content, at eels 
living in lakes, The lowest rate of fat increase 
was observed at eels from inland lakes; 

Author concludes, that the content of fat in 
meat tissue is one of the characteristic condi­
tions for silver eel, which stimulates it for 
spawning migrations, 

The existing literature in eel comprises 
strictly limited part of the problems such as, 
biological or technochemical, but does not corn-
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prise the problems in any complex form. Upto 
now, in Poland no detailed investigations have 
been carried out on the subject of eeL 

Aim of the present work was to determine 
the growth, changes in weight proportions and 
in chemical compositions of the eels living in 
Polish waters, with due consideration to the 
m.ost typical conditions in ecC>nomical aqpect,
such as:

Baltic. Sea - migrating and feeding (yellow 
eel) and silver eel 

Mazurian Lakes - feeding, eel (yellow) 
Firth of Vistula River - feeding eel (yel­

low). 

The results of technochemical analysis per­
mitted to define the usable and consumptive 
values of the fish, 

MA TE RIAL AND METHODS 

The material for investigations was collected during 1961 and comprised: 

montee - French Atlantic Coast (10,4,61) - 51 pieces 

bay eel - Firth of Vistula River (15. 4. to 10. 7. 61) - 151 pcs. 

moving inshore eel - Swibno, Leba and Gdari.sk Bay (10.4. to 10.11.61) 
- 282 pcs.

lake eel - Fish Industries Ruciane (Mazurian) (15.4. to 12.9.61) - 66 pcs. 

silver eel - Sea, in vicinity of Jastarnia (15,,10. to 10,11.61) - 96 pcs. 

For age, 595 eels of Polish waters had been examined with comparison of 
51 pcs of montee, supplied from France. 

For determination of sex, accepted the principle,that the mesenteric organ 
represents the female's, while the ribbonform - the male's organ. Such prin­
ciples of sex determination by macroscopic differences, in spite of their wide 
application, arE! questioned by some investigators. E.G. T e s c h (1928) 
ascertained, that Syrski' s organ is an undeveloped form of gonads and there­
fore is baseless in determination of sex, 

The eel ovaries, also call�d Krause' s organs, resemble the creased frill 
fastened dorsallyto middledorsalpart of abdominal cavity (Gi r s z tow t t, 
1961). The non-fastened end of ovaries is longer than the suspended one am 
this forms. a mesentery, or so called rn.esenteric organ. According to the same 
authoress, the.width: of 0varies depends on the length of fish and it amounts 
from 3, 4 mm for 33 ,o · cm' of length to8, 0 mm at 49, 2. cm of length. Extending 
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on the both sides of kedney, the ovaries protrude beyond the rectum with 
slight narroving towards the backend, The. surface of ovaries is not even on 
the both sides; it is directed towards the abdominal lobes which compri se 
reproductive cells, while the inner side is smooth, At young eels, the ovaries 
are translucent and are becoming white to yellowish during their growth, 

At length of ab, 30 cm (Su v o r  o v, 1954), the nucleus called Syrski' s 
organs can be distinguished; they may be of racemoseform, or lobal com­
prising upto 50 of lobs, and are situated similarly to ovaries. At fish of 
27 to 37 cm in length, they appear like a string of pearls of the thickness 
width from 0.1 to 0.2 cm, ln the posterior narrowed part, the thicknesses 
are visible under 5-times magnifying. The nucleus, which generally are 
translucent or semitranslucent, may became.milky-white, as noted at some 
specimen caught in sea during the Autumn. 

Sex of the examined eels was defined according to the above-gi.ven descrip­
tion; all fishes with fully developed mesenteric organ were corn;idered to be 
female and with organs of ribbonform as males. The specimen with sex organs 
not clearly developed were considered in the third group as non-identified 
sex. 

The yellow eel was fished with basket-nets and setting-nets of a fine mesh, 
the bay-e el with basket-nets and string§, while the silver eel - with set-nets. 

To the group of silver eel, were accounted entirely the fishes possessing 
the breeding livery (S chm i d  t, 1906) which acc. to Ho r n y  ho 1 d 
(1922), are acquiring the males of 24 to 51 cm in length and the females of 
37 to 100 cm in length. Fishes of this group are characteristic for well 
grown-in scale, richly appearing mucus, dark colour of dorsal part and of 
glasy-white abdominal part. Comparing to yellow eels, the eyes of these eels 
are distinctly larger. Degeneration of alimentary canal, its decreased passage 
and appearance pseudo-rnucus substance, was noted at sections, what complies 
with investigation results of S c h n a ck en b e ck (1953). 

The. eels caught in the sea, but not showing the above-given characteris­
tics, and the feeding fish from remaining environments, were accounted to 
the yellow-eel group. 

The age was estimated by otoliths method, which ensures the most definite 
results (Ehre n.ba um and Maruk o v a, 1913). According to in­
vestigations of other authors, such as: Go n z o e (1908), E h r e n b a u m 
and M. a r u k ova (1913) .and T e s c h (1928), the scale method does not 
ensure such guarantee. The moment of scaling, according to the above men­
tioned authors, is dependend on the length of fish and not its age. Usually, 
the scales start growing after the fish spent minimum 2-5 years in fresh or 
freshened waters and at its scaling length (lp to 20 cm), irrespectably of 
age. 

The otoliths come intoexistanceandgrow inrelation to fish age. The age 
calculated by otoliths and by scale method gives differences of 1 to 5 yeq.rs 
only due to d.elayed and variously s.tp.rting 12eriod of scaling (F r o .s. t,, 1945; 
T h u .ro w, . 1930). Additional. difficulty in �stimating the age by scaling 
method is due to fact, that the quantity of annual rings varies at the same 
specimen. According to Frost, the differenc:emayamovutfro111.S .to 13. <;l:t fish 



76 M. Picttek

length of 69 cm, Some part of rings is not complete and their appearance is 
not subsequent, (Hornyhold ascertained onlyO, 07 per cent of scales with ma. 
ximum quantity of zones), Finally, according to the above-mentioned authors 
the scales cease growing from certain, clearly not defined, age. 

The otoliths were accessible after flat cutting towards the snout of skull 
upper part, uncovering and removing of brain. Thus, the otoliths were vi. 
sible and easely removable, Directly after removing, the otoliths were deli. 
cately cleaned with cloth and thenafter flushed in alcohol for 24 hours,. 

After grinding of the convex side, the otoliths were placed on a plate and 
£loaded with Canadian balm, 

No distinct differences were noted in counting the number of rings by other 
methods ; however, the method of keeping them dry and then for 24 hours in 
alcohol, proved the best results, In the course of further experiments as. 
certained, that the otolithsshouldnotbe dry-storedforlonger than 2 weeks; 
after such time they become dull and their rings obliterate, what causes the 
age reading very difficult. One the most important moments for exact read­
ing of otoliths age is their proper grinding, For this purpose was used a 
fine-grade stone and the convex side of otolith was ground to obtain good vi­
sibility of nuclei; frequent check of result was made under magnifying glass, 

The following interpretation of results was applied for dete:cmination of 
age: usually, but not in every case, three very narrow rings of white colour 
appeared around the nuclei; this was taken as corresponding to 3 Summ7r 
seasons of living in sea. Thenafter, divided by dark narrow ring, appea�d 
white and wide zone of the first Summer season in fresh or freshened water; 
next narrow for Winter sea3on, and so on, The fully developed Winter rings 
were considered only. 

The reading difficulty of otoliths was due to the very narrow rings, fre­
quently of compound type; in preparation it is very difficult to grind thoroughly 
the edges, Summer and Winter zones can hardly be distinguished at the elder 
eels at which in progression to age, the rings are getting more close and 
more difficult for reading, Condisering such difficulties, the biologists agree, 
that the age determination at eels of above 7 years life in fresh water is pro­
blematic and frequently within the error of 1 to 2 years, 

According to N o r d q u i s t and V a l l i n (1923) , the otoliths grow 
during the whole period of eel's life including the period of reduction in 
length, With the years, the beginning of otoliths growth is retarded and 
starts appearing in July; therefore, in determination of age, considered the 
completed Winter ring, The age proper was expressed in age-groups denoting 
the quantity of years lived in fresh or freshened waters, but excluding the 
larval stadium, montee, and .young-fish time, and was marked by Roman digits. 
Thus, for determination of fish age, three years spent previously in sea, 
must be added to age-group. 

The data relating to eels investigated was collected according to defined 
scheme; length of particular parts was measured and thenafter, the whole 
body, head, intestinals, liver, bones, skin, fillets and gonads were weighed 
in gramms, Calculated was: the content of protein in meat tissue according 
to Kieldahl' s method, of water (by desiccation method - 105°c), of fat ac­
cording to ScKhlet, of ash (by burning), and the other. 
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This material was collected regardless to sex, as this was impossible 
for determination by exterior characteristics. As certain guidance. in sex 

may be taken the size .of fish, as it is known, that the length 
of mcile is limited to about 45 cm. 

The obtained data relating to age, length and weight was presented on the 
tables and it expresses the proportions of length and weight to age-groups, 
Such form of representation allows for comparison of own results with the 

of other authors, who investigated the growth of eel under specified 
or diametrally different conditions and environments. 

The rate of eel growth was calculated by the author on the basis of average 
and weight in particular age-groups without the back calculations; 

owing to hardly ligible and small ofoliths, the measurement of annual rings 
was not tenable. 

RESULTS 

A. Biologic characteristics - age and growth of eels investigated·

The examined 51 pcs of montee supplied from France, represented en­
tirely the group O. The length of fish was 7 to 9 cm and weight O, 25.;0, 3$ g, 
This was not already glassy eel, but the young fish in various studies of 
pigmentation, which was appearing particularly intensively along the side­
lines, The skin of dorsal part cf body and of head did not contain pigment 
yet, 

e e 1 - is represented in three groups depending on environments 

Ascending moving inshore eel - caught in the vicinity of sea coast at Sopot 
at estuaries of Vistula and Leba, represented nine groups of age from I 

to IX in quantity from 1 to 85 pcs. Of the total quantity 282 pcs, sex was 
identified at 241 and this represented 34 males and 207 females, At the re­
maining 41 pcs, no sex could be identified owing to small size of fish and not 
sufficiently developed gonads . 

Wide range in sizes and age of eels accounted to that group, may be ex­
plained by the facts, that besides the fish migrating to fresh waters, wi;re 
also caught some fishes remaining there temporarily and those, which could 
remain in these waters until the breeding migration. There was no possibi­
lity to divide these fishes according to above mentioned scheme, as no11 pos­
sessed the breading livery and thus, all of them were accepted under the com­
mon definition as ascending. 

The total age of ascending eel oscillates, according to obtained data, 
between 3 and 12 years (group I to IX), with average of 8 years (group V), 
corresponding to body weight 64,8 g and to length of 33.6 cm. In material 
investigated, the .most numberous were eels of age-group IV to VI amounting 
to 76. 2 per cent, The same data in relation to sex proved the increasing 



78 M. Piiitek

weight of females in relation to males with growth of age from O per cent in 
group Ill to 19 per cent in group VII. 

B a y e e 1 - was represented by 151 pcs, entirely females; no males were 
identified. The average age of fish belonging to twelve age,-groups (III to 
XIV) was 10.0 years at weight of163.0 g and at length of 42.3 cm, Most
numberous was the age-group VI amounting to 27. 8 per cent imd the fish of
length 36 to 40 cm, amounting to 30 per cent, The widest range in length of
31 cm was noted in group XIII (from 57 to $8 cm),

Lake e e 1 - the 66 pcs, which represent this environment, belonged to 
eleven age-groups from IX to XX. The average age was 15·. 7 year, at weight 
of 698 g and at length of 65. 9 cm, Most numberous was the age-group XII 
amounting to 26. 8 per cent, 

General remarks relating to age and growth of yellow eel 

Eel originating from the three above-mentioned waters (sea, bay and lakes) 
wasrepresented in nineteenage-groups inquantityof 1 to 131 pcs; most num­
berous was the group VI, amounting to 26 per cent. Average age was 9. 7 
year at weight of 136. 5 g and at length of 36. 2 cm. The widest range of fish 
length (32 cm) was noted in age-group XIII (55 to 87 cm) and 860 gin weight 
at XIV (840 to 1700 g). The collected data is represented in Table 1. 

Length and weight�f the yellow eel in the particular.age-groups, as ca;,;­
culated on the basis of all material collected fr�m various regions, is pre­
sented on Fig.1 and 2. 
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Fig, L Length of yellow eel in age-groups 

On average, ascending (moving ihshore) eel shows by one year higher age 
than bay eel of the same length. This proves, that the bay eel has better rate 
of growth than the ascenp.ing eel. Annualincrease of bay fish is proportional 
to its growth and, contrary to ascending fish, tends to be increamental. This 



Length, weight and age of yellow eel 

Age-group I II III IV V VI VII 

Length (cm) 11.0 18.0 26,7 31.0 34.6 34.7 39.4 

Range of length - 11-25 20-34 21-39 28-41 31-51 28-48

Weight (g) 1.5 11.0 28,4 I 51.3 62.8 75,8 98.1 

Range of weight - 2.5-45 6-65 25-90 42-110 45-220 35-200

Quantity of fish 1 11 27 71 104 131 36 

Per cent 0.2 2.2 5.4 14.2 20.8 ,26 .• 2 7,2 

Age-group. XI XII xm XIV xv XVI XVII 

Length (cm) 55,2 59.8 66.8 n.2 82.2 87.3 98 

Range of length 47-63 51-67 55-87 59-81 74-88 78-96 -

Weight (g) 341.3 Li.85.0 627.4 768.8 1065. 7 1280.0 '1320 .. 0 

Range of weight 195-510 380-590 450-980 490-110( 630-1360 840-1700 -

Quantity of fish ]1 28 18 9 7 3 1 

Per cent 2.2 5.6 3.6 1.8 1.4 0.6 0.2 
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Fig. 2. Weight of yellow eel in age-groups 

same increasing phenomenom applied to lake eel, when comparing it to bay eel, 
While within the groups IX to XII, the ,lake eel proves lower increase than 
bay eel, it shows intensified increase in length between the XIII and XVUI 
groups. 

It may generally be ascerted, that comparatively to other species, the in­
creasing rate of yellow eel is slow; although, some of them show considerable 
deviations in both directions, i. e, in length and weight. During its life within 
the fresh and freshened waters, the yellow eel proves three indifferent growing 
periods, viz.: intensive growthfroml to VI group, slower rate between VI 
and XII, and again intensified thenafter. These periods are related to sut'­
seq'Uent living environments, i. e, sea, bay, lakes, 

The characteristics given above, comply with the observation results of 
other authors, except T h u r o w (1959) • He as certs that, owing to com­
mulation of fat in tissues, the growth is falling-down to zero beginning from 
thirteenth group. The present investigations lead to conclusion, that the eel 
is growing throughout its whole span of life but its rate of growth is changing 
only. 

The differences in rate of fishgrowthamoung annual environments should 
be explained by different biochemical and physical conditions. Mainly, b:Y 
abudance of nourishment, by density of fish, and by temperature which de­
cides on intensivity and length of feeding period (B e r t i n 1957) • 

Comparing to fish of Windermere (F r o s t, 1945), the eels of Polish 
waters are of higher weight, except for group XI and XIV; compared with 
eels from Elbe (Ge mz o e, 1908), higher weightis noteduntil the group V, 
The eels from Alster (Ge m z o e, 1908) and from Cemaccio (B e 1 l i n i, 
1910) were of larger sizes within the same age-groups than the eels from 
Polish waters. Such comparison is represented on Fig. 3, 

The wide-headed eels proved generally the weaker condition than the nar­
row-headed, what complies with observations of F r o s t (1945). The 
collected material allows to conclude, that attainable sizes are close for both 



Age-group V1Il 

Length (cm) 49.0 

Range of length 48-50

Weight (g) 172.5 

Range of weight 170-175

Quantity of fish 2 

Per cent 3.4 
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Age-group V 
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Length (cm) 40,5 
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Range of weight 
(g) 65-86 

Quantity of fish 2 

Per cent 5,2 

Length, weight and age of silver female eel 

X XI Xll 

53.0 59.8 64.8 

48-58 54-65 56-76

190.0 349.5 506.0 

325-980

6 10 15 

230-360

j 

290-46'.C

10.8 16.9 25.4 
--�-

Xlll 

70.6 

59-83

678.3 

320-1100

9 

15.2 

Length, weight and age of silver male eel 

VI VII Vlll IX 

37.7 38.8 37.2 35.5 

34-43 35-42 35-39 32-39

90,7 96..1 87.5 80.0 

60-120 70-125 80-95 50-110

13 12 4 2

34.2 31.5 10.5 5.2

XIV xv 

74.7 74.7 

62-90 73.6 

802.1 776,6 

330-1400 710-820

12 3 

20,3 5,1 

X XI 

39.0 44.5 

- 40-49

115 170.0

- 120-220

1 2 

2.6 5.2 

Table 2 

XVI 

64.0 

-

450.0 

-

1 

1.7 

> 
(JQ 
(1) 

Tabl e 3 2, 

Xll 

44,5 

42-47

162.5 

125-200

2 

5.2 

(D 
,-,. 

�� 

0 
'"' 
,..,. 
,-,. 
0 
el "' 
0 ...., 
(D 
(D 
,..... 



82 M, Piqtek 

the narrow-headed and wide-headed eels, This is contrary to ascertion of 
E h r e n  b a u  m (1930), who considered, thatthe narrow-headed eels grow 
to weight of 1. 5 pound only, and the wide-headed grow above that. 

S i l v e r e e l, This group of eels was represented by 38 males and 58 
females, The females were accounted to age-groups from VIII to XVI with 
most numberou,s (upto 25.4 per cent) in group XII. Their average length was 
64. 5 cm and weight 524 g, Particular data is presented in Table 2,

The males were considered in eight age-groups from V to XII with most 
numberous (upto 34. 2 per cent) in group VI. Their average length "'as 37. 7 cm 
and weight 90, 7 g. Particular data is presented in table 3. 
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Fig, 3. Length to age relation of eels from various waters 

Owing to wide ranges in weight, length and age, the fact of migratory start 
can not be assigned as strictly relative to these values, As the main causes 
for fish migration should be considered the physiological changes which take 
place in organisms of fish and which force it to emigrate from fresh waters 
at various age and size. 

Some authors such as, F r o s t (1945) , B e l l i  n i (1910) , Eh r e n­
b a u m and N a r u k o v a (1913) consider the size of fish as imperative 
for migration starting. T h u .r o w (1959) ascertains, that an obtainment 
of breeding livery depends on some physiological changes, on annual increase 
of condition factors and onfactor offat accumulation, Similarly to F r o s t  
(1945), he considers, that certain critical limit of young age exists which 
some fast-growing specimen may exceed and still remain in fresh waters, 
Such limit, according to Thurow falls on group IX to X at length of 57 cm, 
weight of 325 g and with fat content of 28 per cent, 

The male eels differ from females by their size, similarly to other fish 
species. In catches, the males are not very numberous owing to their small 
sizes and to limited presence, as generally they did not enter the fresh waters, 
but remain within the zone of estuary waters, E h r e n b a u  m (1930) 
ascerted, that the males do not like the currents (tides) and therefore do not 
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·, e11ter the fresh waters; this, however, is contradicted by the fact of males 

20 

at Firth of Vistula River. 

Annual increase of length and weight 

These increases show at eels very distinct individual deviations, The in­
of length is more regular and in average amounts to 5 cm. for younger 
and 6 cm for elder groups. The weight, however, increases distinctly 

relation to age i.e. from 1 g for group I to 14 70 g for group XX. Fi£. 4. 
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Fig.4. Curve of length and weight increase of yellow eel 
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Fig. 5, Proportional growth of yellow eel 

Basing on this data, the value of 5. 5 cm may be assumed as an average 
increase of length; this value may be taken as the basis for guidance at de­
termination of eels age appearing in Polish waters. 

The per cent increases related by R o z e n s e f e: 1 1 and E v e r­
h a r d t (1953) can be applied for .preparation of diagrams for the relative 
groups. Fig. 5 and 6. 
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Fig.6. Proportional growth of silver eel 

Curves representing the per cent increase in relation to growing length 
show constant fall, but at inconstant rate. Such rapid fall, corresponding to 
transition from intensive to slow growth, is occuring at yellow eel upto VI. 
and above Xll. age-group. Between these periods, the fall is rather slow. 

At silver eel, the curves for all age-groups are more regular and do not 
show any distinct deviations. 

The ratio of weight to length expressed in g/cm shows constant growth 
throughout the span of life of yellow eel, beginning from value of O. 13 in 
group I to 24, 2 in group XVIII. Fig. 7. At silver eels, the value is increased 
from 3. 55 in group VIII to 10, 5 in group XV for females, while for males 
attains 1. 86 in group V to 3, 84 in group XI, This gives the constantly in­
creasing advantage of weight to length increase in relation to age. For silver 
females, these values are generally lower than for yellow females beginning 
from group X, Similar, but mere distinct difference, can be observed when 
comparing the silver males with yellow males. Beginning from group VIII, 
the curve representing such ratio, deviates more distinctly with age from 
analogical curve for females, what proves much lower increase on weight of 
males. g/cm 
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Fig, 7. Weight to length ratio (g/cm) in age-groups 
The analysis of Weight to length ratio without consideration of age (Fig. 8) 

shows, that the female eels attain the characteristic specific for silver eel 
at the length of about 50 cm. Thenafter, until the length of about 70 cm, the 
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silver females show lower increase of weight in relation to yellow ones, to 
at 70 cm, After this age, the silver females became heavier to obtain 

the maximum at 80 cm, with tendency for equalisation ofweight at 90 cm, Si­
miliar phenomenom was ascertained by F r o s t (1945; . 
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Fig,8. Weight to length ratio of eel 

B, T�chnical characteristics 

One of the basic factors, which decides on the value of fish raw material, 
is the per cent content of meat tissue by weight; this practically is considered 
as weight of fillets without skin. The measurement results of 258 pcs are 
presented on Fig,. 9. 
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Fig. 9, Per cent weight of eel fillets 

The bay eel is characteristic for the lowest and slowly increasing with 
length, ratio of meat to weight of complete body; this is in contrary to fish 
coming from the remaining environments, The most intensive in time increase 
of meat tissue proves the lake eel, At silver eels, the growth of meat tissue 
is in direct proportion to growth of size, 
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It appears from data, that the grade of muscularity is one of the factors 
characteristic for silver eel. The readiness for migration, except for lake 
fish which exceeded the length of 80 cm (XVI age-group) , demonstrate only 
the specimen of high grade of muscularity relatively to given length and age, 

The remaining weighed parts of body or organs of fish were in per cent 
decreased in relation to fish growth (Table 4 and 5). 

The gonads weighed at fish of size above 71 cm amounted to 1.3 to 2.4 
per cent of total fish weight. 

Length 
cm 

16-20
21-25
26-30
31-35
36-40
41-'45
46-50
51-55
56-60
61-65
66-70
71-75
76-80
81-85
86-90
96-100

Length
cm 

36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75
76-80
81-85
86-90

Weight of some parts of yellow e.el body 

in per cent to total body weight 

Head lnte:sti- Liver Bones 
(%) nals (%) (%) (%) 

9,3 26.0 - -

8.0 27.7 - -

10.0 13,4 - -

7.6 11.4 2.0 21.0 
7,2 6,5 1.8 21.3 
5.2 7.6 2.2 19,6 
4.2 5,2 1.8 25.2 
5.0 8,7 2.1 25.4 
4.1 8,2 1. 7 20,1 
3.7 7.1 1.6 24.5 
4.2 8.5 2.3 21.3 
4.3 6,1 3.0 19.0 
4.4 3.3 1.0 22.2 
3.5 4.1 1.4 18.9 
3.5 3.9 1.3 17.4 
4.6 4.7 1.6 14.8 

Weight of some parts of silver eel body 
in per cent to total body weight 

H(%Jd . lntesi;i-) Liver B(%)es
nals (% (%) 

9,0 4,4 2.0 · 12,4
10.6 9,9 4.2 14.2 
5.7 10. 0 2.7 11,9
5.5 7,6 2,2 13.0 
5.7 5.9 2.3 12.8 
5.3 6,5 2.1 14.6 
4.4 4.9 2.5 13.2 
4.8 6,2 2.2 12.5 
4.5 4.8 2.4 10.8
4.9 5.5 2.6 11.4 
4,7 5.6 2.3 9.7 

Ta b l e  4 

Skin Fillets 
(%) (%) 
- -

- -

- -

11.9 52,7 
13.5 48.5 
13.6 52.0 
14.7 53.0 
15.9 47,4 
14.3 52.0 
13.8 53.7 
12,7 54,8 
12,0 57,5 
11.8 57.8 
9.6 62.5 
7.9 67.0 
9.4 70.5 

Tabl e 3 

s�f 
Fvfo)ts 

10.0 bJ,5 

12.6 62.0 
12.6 67. 7
12.3 60.5 
10.2 64,8 
11.3 62.0 
11.2 66,0 
10.1 65.0 

9,2 67.9 
9.2 65.8 
9.8 71.5 
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CHEMICAL CHARACTERISTICS OF EEL 
Meat of eel is highly caloric .with the high content of vitamins and of mi­

neral compounds, According to Mc C a n o e (1944) it contains 12, 6-19 per 
cent of protein and 2,19-23 per cent of fat, The mineral compounds in mg on 
each 100 g of meat tissue amount to: sodium 12, potassium 207-302, cal­
cium 323-614, magnesium 18-31, ferrum 1,3-4� phosphorus 313-475, 
chlorine 52-92, The contentofvitaminA amounts to O in 1 g of meat tissue 
at glass eel and attains 9000 at silver eeL Ryboflavinfor each gram amounts 
to 1.8-54, nicotinic acid 3 .6-24.S irrespectably of biological condition, 
The lever contains not much of fat (4,7-6,5 per cent), but more sodium, 
ferrum and chlorine than any meat tissue. Skin is characteristic for high 
content of protein (above 25 per cent) and of ferrum (above 100 mg for each 
100 g). On average, each 100 g of meat gives 15 g of proteins and 300 calories. 

Wi e h r  (1932), Polimo n t i  (1913) and Sh ino b u  Os h i m a
(1928) ascertained irregular, but constant increase of fat quantity in relation 
to growth of fish. Eel accumulates the fat mainly in the subcutaneous connecti­
ve tissue, from where it spreads into myomer connective tissue, Allocation 
of fat in meat tissue is not uniform. M a y e r - W a a r d e n (1945) 
and M o r o v a (1956) ascertained its highest content in the tail part and 
the lowest content in dorsal part, Th u r o w (1957) determined the content 
of fat in six lengths of fish. He ascertained, that the content of fat was in­
creasing to be 12. 6 per cent in first length (taking from head) to 34. 8 per 
cent in the part before last one, to decrease in the final length to 21. 6 per 
cent. Relatively smaller quantities of fat were determined at the wide-headed 
fish (T h u r o w, 1958) and at some specimen showing certain patalogical 
changes ·(M u r i n a, 1956). To illustrate the chemical composition of meat 
tissue at eel, withquantitative changes in relation to age, size and sex, phy­
siological and environment condition, effected 158 analysis and the quantities 
of protein, water, fat and ash were recorded (in all 632 readings) , 
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Fig, 10, Chemical composition of meat tissue at yellow eel 
Changes in chemical composition of yellow eel according to age-groups 

are presented on Fig, 10. 

The content of fat intensively increases with age from ab. 3 to ab, 25 per 
cent. Decrease of protein can be expressed from ab, 20 to ab. 14 per cent 
and decrease of water from ab. 75 to ab, 58 per cent. 
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Fig.11 graphically presents the changes occuringin quantitative chemical 
composition at silver eels with respect t0 age. At males, the content of pro­
tein is relatively equalised with slight decrease in relation to growth (from 
a b, 1 7 to ab, 16 per cent) ; the content of water decreases from a b. 59 to a b, 
52 per cent, while the contentof fat increases from ab. 22to ab. 32 per cent, 
At females, the content of water decreases from ab. 57 to ab. 54 per cent, 
protein from ab. 18 to ab, 14 per cent, while the content of fat increases 
from ab, 22 to ab, 30 per cent. 
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The highest quantitative oscillations among analysed components proves 
the fat, which shows also distinct deviations according to environments of 
living (Fig, 12). 

The highest cont2nt of fat is noted at silver males; the females of the same 
length show some decrease. Further come the yellow eels, bay and lake eE'ls. 
Increase of fat content in relation to growth of bay eels is lower in younger 
age- groups; it is, however, of higher value at elder eels in relation to lake 
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at which the rate of fat growing is noted to be the lowest. 

It may be concluded from the above given observations, that the fat content 
in meat tissue is one of the conditions characteristic for attainment by silver 
eel. The bay eels attain sooner the minimum required and therefore are able 
to migrate sooner than the lake eels. 

It is noted in the course of analyses, that the wide-headed eels proved quite 
distinct differences in their chemical composition in relation to average values; 
Table 6 presents the results of analyses at the wide-headed eels comperati­
vely to average for the particular age-groups at the narrow-headed eels, 

Age-group 

Protein% 
Water% 
Fat% 
Ash% 
Analysed qty 

Age-group 

Protein% 
Water% 
Fat% 
Ash% 
Analysed qty 

Tabl e 6 

Chemical composition of meat tissue at narrow -

and wide-headed eels 

Na r r o w - h e a d e d

Xll Xlll XIV xv XVI 

15.4 14.5 14,4 13.8 13,9 
58.3 58.9 56 . .5 57 .0 56.4 
24.6 25.3 27.2 24.5 24.0 

1.0 0,9 1.0 1.1 0.9 
8 7 4 2 2 

Wide - h e a d ed 

Xll xm XIV xv XVI 

19.1 19.2 20.9 15.9 18.8 
66.5 64.3 62.2 61.0 64.2 
12.2 14.1 11.3 17.2 15.1 

1.1 1.1 0.9 1.1 0.9 
1 1 1 1 1 

average 

14.4 
57.4 
25.1 

1.0 

average 

18.8 
64.2 
14.2 

1.0 
-

Progressively with age at narrow-headed eels, the content of protein 
decreases from 15. 4 to 13. 9 per cent, water from 58. 9 to 56, 4 per cent. The 
wide-headed eels of analogical age-groups showed non-uniform, but higher 
content of protein (15.9 to 20,9 per cent) and of water (61.0 to 66.5 per 
cent). The content of fat, however increasing relatively to age from 12,2 
to 17, 2 per cent, proved lower values than analogical groups of narrow­
-headed eel. 

In catches at Firth of Vistula River, the size classes from 30 to 44 cm 
represent 34. 8 per cent quantitatively and 16. 4 per cent by weight, Eel of 
these classes, inspite of higher flavouring aspects, represents lower caloric 
value and lower weight of meat tissue (fatcontentfrom3.4 to 13.1 per cent), 
By changing the protective size from 35 to 45 cm, the annual quantity, which 
could be obtained wo,:ld amount to 18. 2 per cent, Assuming the annual fishing 
of 200 tons, the inc.rease of 36, 4 tons would thus be gained. This would mean 
additional quantity of valuable raw material when considering, that in the 

.next year this would mean increase of fat by 3. 5 per cent. 
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WIEK, WZROST I ZMIANY STOSUNKOW WAGOWYCH ORAZ SKLADU 

CHEMICZNEGO WJ;GORZA W CZASIE JEGO ZYCIA W WODACH POLSKI 

S t r e s z c z e n i e

W �gorz odlawiany w polskich wodach stanowi pod wzgl�dem ilosci jak i 
wartosci powaznq pozycj� ekonomicznq, Dodatnie cechy organoleptyczne miE;­
sa' jego delikatnosc' soczystosc i wysokie walory smakowe - predystynujq 
go jako jeden z najwartosciowszych surowc6w rybnych dla wszelkiego 
przetw6rstwa i konsumpcji. 

Celem niniejszej pracy byl:o zbadanie wzrostu i zmian stosunk6w wago. 
wych oraz skladu chemicznego w�gorzy z najbardziej typowych, majqcych 
znaczenie gospodarcze,;.srodowisk, to jest morza, Zalewu Wislanego i jezior, z 
rozbiciem na ryby zerujqce i srebrzyste. 

Material: dla opracowania stanowilo 646 ryb, w tym 51 montee ,499 s ztuk 
w�gorza brunatnego (282 wst�pujqcego z morza i ujsc rzek, 151 z Zalewu 
Wislanego, 66 z jezior) oraz 96 srebrzystego z morza. Wszystkie w�gorze 
poddano og6lnym pomiarom, a opr6cz tego 258 sztuk pomiarom technologicz­
nym oraz 151 analizom chemicznym. 

Wiek ryb badano na podstp.wie otolit6w, przygotowujqc je do odczytu we­
dlug opracowanej metody polegajqcej na zanurzaniu przez 24 godz. w alkoho­
lu, szlifowaniu i umieszczaniu na plytce z czarnym tlem w balsamie kanadyj­
skim, oznaczajqc go w grupach, wyrazajqcych ilosc lat sp�dzonych w wodach 
slodkich lub wyslodzonych, oznaczanych wedlug ilosci ukonczonych pierscie-. 
nirocznych, 

Zebrany material nalezal do grup wieku od O do XX, przy rozpi�tosci 
dlugosci calkowitej ryb od 7 do 115 cm, a ci�zaru od 0,5 g do 2750 g. Uzy­
skane dane zestawiono jako stosunek dlugosci i ci�zaru do wieku, celem moz­
liwosci por6wnania z wynikami innych autor6w. 

W �gorze wst�pujq donas zych w6d slodkich i wyslodzonych w grupach wie­
ku od I do IX, przeci�tnie V, odpowiadajqcej calkowitemu wiekowi ryb 8 lat, 
o przeciE;tnej dlugosci 33, 6 cm oraz ciE;zarze 64, 8 g, Samce posiadajq prze: 
ciE;tny wiek 7,2 lat (V grupa) dlugosc 32,8 cm, ciE;zar 55,8 g, samice nato-.
miast 8, 2 lat (VI grupa) , dlugosc 34 ,6 cm i ciE;±ar 66, 8 g. Samce wykazy�
waly lepszq kondycjE; od samic 0,59 g/cm wobec 0,51 g/cm, W E;gorze wstE;•
pujqce cechujq siE; zblizonq dlugosciq do zalewowych w mlodszych jedynie
grupach wieku, w starszych natomiast dlugosc ich jest mniejsza.

W materiale z Zalewu Wislanego stwierdzono jedynie obecnosc samic o 
przeciE;tnym wieku 10 lat (VII grupa) , dlugosci 42, 3 cm i ciE;zarze 163 g, 
Wykazywaly one jednakowe przyrosty dlugosci na przestrzeni zycia w tym 
srodowisku, natomiast przyrosty ciE;zaru w miarE; wieku stawaly siE; coraz 
wyzsze. 

W E;gorze jeziorowe - takze wylqcznie samice - wykazywaly przeciE;tny 
wiek 13 lat (X grupa), dlugosc 65, 9 cm i ciE;zar 698 g. Do XX grupy wieku · 
wykazujq one wiE;ksze dlugosci niz zalewowe, odIX do XIII nizsze, a powyzej 
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rownomiernie przyrastajqce w miar� wieku, Przyrosty ich sq 
niz w�gorzy zalewowych. Ci�zary natomiast w tych samych 

wieku przyrastajq w tym samym tempie. 

W�gorze srebrzyste - samce - posiadaly przeci�tny wiek 10,3 lat (Vll 
) , dlugosc 38, 6 cm i ci�zar 97 g, a samice 15, 3 lat (Xll grupa) , dlu-

64, 5 cm i ci�zar 524 g. Stosunek ci�zaru do dlugosci w grupach wieku 
porownaniu z w�gorzami brunatnymi po poczqtkowo wyzszych wartosciach 

do Vll grupy, samice do X) staje si� w miar� wieku coraz nizszy, wy­
coraz mniejsze przyrosty w stosunku do brunatnego. 

Przeci�tny, obliczony na podstawie przeprowadzonych pomiarow przy­
dlugosci w�gorza w wodach polskich wynosi 5, 5 cm rocznie, kt6ra to 

wielkosc moze slu±yc do orientacyjnego okreslenia wieku ryb. 'ffif 

Stwierdzono iz wzrost dlugosci ciala w�gorza w wodach slodkich jest 
rownomierny; minimalnie zwi�ks zajqc si� z wiekiem ryb. W zrost ci�­

z wiekiem ryb jest szybszy niz dlugosc. 

Najwyzszym procentem wagowym tkanki mi�snej dla danego wieku cechu-
si� srebrzyste samce, a najnizszym, nawet malejqcym w miar� wieku za­

. Natomiast najsilniejszym przyrostem ci�zaru tkanki mi�snej cha-­
rakteryzujq si� w�gorze jeziorowe. 

Poszczeg6lne organa i cz�sci ciala w�gorzyprocz mi�sni i gonad wyka­
zujq stopniowy, choc nieregularny, procentowy spadek ci�zaru, 

Najsilniejszym zmianom ilosciowym na przestrzeni zycia w�gorza podle­
ga tluszcz, rosnqc z wiekiem i dlugosciq ryb od okolo 2 do ponad 30%. Za­

bialko jak i woda wykazujq tendencj� malejqcq, popi6l natomiast utrzy-
si� niemal na jednolitym poziomie. Najwyzs zy pro cent tlus zc:zu w tym 

samym wieku majq w�gorze srebrzyste, a zwlaszcza samce. Najsilniejsze 
wzrostu tlus zczu z wiekiem posiadajq w�gorze zalewowe, a najni±­

sze jeziorowe. Brak w�gorzy w Zalewie powyzej dlug. 80 cm swiadczy, iz 
one odpowiedni procent tluszczu i migrowaly z tych w6d, Natomiast 

wolno wzrastajqca ilosc tluszczu u w�gorzy jeziorowych wskazuje na odda­
termin ich migracji. Samce, zar6wno srebrzyste jak i brunatne posia­

dajq wyzszy procent tluszczu niz samice w tym samym wieku. 

R6znice mi�dzy w�gorzami szeroko i wqskoglowymi polegajq na nizszej 
zawartosci tluszczu a wyzszej wody i bialka, nizs zych ci�zarach a wyzs zych 
dlugosciach dla poszczeg6lnych grup wieku, a wi�c gorszej kondycji. 

W �gorze srebrzyste r6zniq si� od brunatnych stosunkiem wieku do dlu­
gosci i ci�zaru' ci�zaru do dlugosci' procentowq ilosciq tkanki mi�snej' 

, barwq sk6ry, wypelnieniem przewodu pokarmowego, wielkosciq 
gonad i srednicq oka, kt6ra jest u srebrzystych okolo 50% wi�ksza. 

W �gorz Zalewu Wislanego og6lnie, a zwlaszcza ryby o wielkosci 30 do 
cm cechujq si� najnizszq wartosciq kalorycznq oraz procentem tkanki 

mi�snej, Podwyzszenie wymiaru ochronnego z35 na 45 cm, przez zwi�ksze­
nie srednicy oczek sieci, daloby w efekcie okolo 40 ton rocznie wi�cej war­
tosciowego surowca dla przetw6rstwa i konsumpcji. 

Klasy wielkosci_ od 30 do 44 cm stanowiq w odlowach Zalewu Wislanego 
34,8% ilosciowo i 16,4% wagowo. W�gorz z tych klas, pomimo. ze cechuie 



94 M. Pi11tek

si� dodatnimi walorami smakowymi i d1�tnie nabywany jest przez konsumen. 
tow w stanie w�dzonym, przedstawia niskq wartosc kalorycznq 
tluszczu od 3,4 do 13,1%) a r6wniez procentwagowyjego tkanki mi�snej jest 
stosunkowo nizszy (48, 5 do 52%). Pozostawiajqc go w Zalewie dla wyrosni�­
cia przez podwyzszenie wymiaru ochronnego do 45 cm(dotychczas obowiq­
zujqcy wymiar ochronny wynosi 35 cm) , zyskaloby si� rocznie 18, 2% masy 
wi�cej, czyli przy odlowach wynos zqcych przeci(flnie 200 ton rocznie mozna 
uzyskac dodatkowo 36,4 ton. Jest to powazna, dodatkowa ilosc cennego su­
rowca tym cenniejsza, ze juz w nast�pnym roku posiadajqca przeci�tnie 0 
3, 5% tlus zczu wi�cej. 

W �gorz wst�pujqcy, b�dqcy o najnizs zych wartosciach kalorycznych (za. 
wartosc tluszczu przeci�tnie 7 ,8%) powinien bye odlawiany jedynie w celach 
zarybieniowych i to przede wszystkim w ujsciach rzek, w kt6rych ze wzgl�­
du na bariery biologiczne oraz spi�trzenia ma utrudnione wzgl�dnie calkiem 
uniemozliwione wst�powanie, 

BOSPACT' POCT J/l Ul3MEHEHJ/lfl BECOBb!X COOTHOillEHllltl J/l XJ/IIVIJ/l1IECKOro 

COCTABA YrPH B IIEPJ/IO,ZJ, Ero ][l/ISHJ/l B BO,ZJ,AX IIOJII:illll/l 

P e 3 IO M e

Yrop1,, BbIJiaBJIJ,rnaeMb!M B ITOJII,CKllIX Bo;zi;ax, C TO'J:Kl'I speHJ/IH KaK KOJIJ/l'J:8CTBa, 

TaII: I'! Il,8HHOCTl'I HBJIH8TCH cepI>e3HOM 3i{OHOMl'I'J:8CROM l1031'Ill,l'I8M. !I OJIOJKl'IT 8JII>Hh18 

opraHOJI811'.l'J/l'J:8CK:VI8 Ka'J:eCTBa MHCa, ero ;z\8JlllIKaTHOCTI>, CO'J:HOCTI, I'! Bb!COKllle 

BKyCOBbl8 Ka'J:eCTBa ;zi;eJia!OT ero Q;z\Hli!M !1[3 caMb!X Il,8HHb!X Cb!p1>8Bb!X pb!6HbIX Ma­

T8plilaJIOB ;z\JIH BCHKOro po;zi;a rrepepa60TKl'I I'! l10Tpe6JieHlilff, 
UeJII,]O HaCTOffll\8l1r pa60Tbl 6b!JIO VICCJI8;z\OBaHlil8 pocTa VI Vl3M8H8Hllli1r B8COBb!X 

COOTHOlli8HJ/li1r, a TaKJKe XV!Mlil'J:8CKOrO COCTaBa yrpH J/18 Hali!60Jiee TJ/IJ1VlqHb!X, 'IIM8-

IOII\IIIX X08ffMCTB8HHOe 3HaqeHl'I8, BO;zJ;OeMOB. T.e. MOpff, Bl'ICJIVIHCKOro 3aJIVIBa I'! 

osep, C pas;zi;eJI8HVl8M Ha HariJII>HJIO VI ITOKaTHYIO pb16y, 

MaTepwaJIOM ;z\Jlff o6pa60TKJ/I HBli!Jll/lCI, 646 illTYK yrpH, B TOM 'J:J/ICJie 51 - CT8K-

JIHHHbli1r yrop:o' 499 IIITYK - 6yp11i1r yrop:t, ( 282 - BXO;z\ffil\J/18 lll3 MOP ff lll ycTI>8B 

peK, 151 - J/13 Bl'ICJIJ/IHCKOro saJilllBa, 66 - J/13 osep),a TaKJKe 96 IIITYK cepe-

6pli!CTOro yrpR l'I3 MOpH, Bec1, yrop1, 61IJI rro;zi;BeprHyT 06IJ\8MY l'I3MepeHJ/IJO, KpOM8 

Toro 258 lliTYK - T8XHOJIOrl/l'J:8CKl'IM l'I3MepeHJ/IHM, a 151 - Xl'IMl'I'J:8CKJ/IM aHaJIJ/ISaM. 

BospaCT pb16b! li!CCJI8;z\OBaJil'I Ha OCHOBe OTOJili!TOB' IlplilrOTaBJIJ/IBaH J/IX ;z\JIH OT-

cqeTa no paspa6oTaHHOMY M8TO:n,y' .aaKJIIO'J:aIOII\8MYC.ff B norpyllteHJ/IJ/1 B aJIKOrOJII, 

Ha 24 qaca' lliJil'I\jlOBKe l1 YM8Il\8Hl11'! Ha ITJiaCTl'IHK8 C qepHb!M giOHOM B KaHa;zi;cKOM 
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6am,saMe. lliccJie;n;yeMy10 p116y pacITpe;n;eJIRJilil ITO BospacTHbIM rpyITITaM, B11pa1Ka­
J0Il\li!M I{OJIJll'l:8CTBO JI8T, ITpOB8;ZJ;8HHblX B ITp8CHbJ:l\. JIIJIJII OITp8CH8HHb!X BO;n;ax.IlocJie;n;­
H88 OITpe;n;eJifIJIJII ITO KOJilll'l:8CTBY saKOH'l:8HHblX I'O;ZJ;lll'l:Hb!X KOJI8U, 

Co6pammw MaTeplllaJI OTHOCJIIJICfI K B03paCTHb!M rpyITITaM OT O ;n;o XX: ' ITPIII 
;n:1mITaSOH8 ITOJIHOM ;n;JU'!Hbl pb!6bl OT 7 ;n;o 115 CM III Beca OT 0,5 r ;n;o 2750 r.Ilo-# 
JIY'l8HHbl8 ;n:aHHb]8 COITOCTaBJI8Hbl KaK COOTHOlll8HJll8 ;ZJ;JIJl!Hbl Ill Beca K BOspacTy C 
U8JII,l0 cpaBH8HTifI 3TMX ;n;aHHb!X C pesyJII>TaTaMM ;n;pyr111x aBTOpOB, 

Yrop:r, BXO;n,MT B Hanrn rrpeCHbl8 Ill onpeCH8HHble BO;n,11 B BOSpaCTHb!X rpynnax 
OT O ;n;o IX, B cpe;n:HeM V' 'ITO COOTB8TCTBY8T ITOJIHOMY B03pacTy pb!6bl 8 JieT' 
co cpe;n;HeM ;ZJ;JIJIIHOM 33,6 CM l'l B8COM 64,8 r. Cpe;n,HJilM B03paCT caMUOB COCTa­
BJiffeT 7 ,2 ro;n:a (v rpynna), ;ZJ;JI!i!Ha li!X 32,8 CM, Bee 55,8 r, B TO Bp8Mff KaK 
cpe;n:HTIM B03pacT caMOK COCTaBJifI8T 8,2 ro;n;a (VI rpynna), ;n,JI!i!Ha 34,6 CM Ill 
B8C 66 '8 I', CaMUbl xapaKT8plll30BaJil/lCI, JIY1Illl8M KOH;ZJ;HUH8M' 118M caMK!il: 0 '59 

r / CM rro cpaBH8HTIJO c O, 51 r I CM. Bxo;n;ml(TIM yrop:r, li!MeJI ;n;JITIHY no;n;o6Hyro ;n,JITIHe 
yrpff, 06MTaIOll(ero B samrne !IIOKJIJD'ITITeJII>HO B MJia;ZJ;ll!TIX B03paCTHblX rpynnax; B 
cTapIIIY!X )K8 ,11JITIHa ero ffBJifI8TCfI M8HI>lll8M. 

B MaTepMaJie 1'13 BYICJIYIHC!WI'O saJIMBa KOHCTaT11pOBaHO TOJU,KO HaJI1111Il18 caMOK, 
cpe;n;HTIM B03pacT KOTOpb!X COCTaBJifIJI 10 neT ( VII rpynrra), ;ZJ;JIIIIHa - 42, 3 CM 
Ill Bee - 163 I', Ha6JIIO;n;aJIOCI, y H!IIX O;ZJ;lllHaKOBOe YB8JIJ111IeHJ118 ;n,JITIHbl Ha ITpOTfI­
)K6Hlllli lK1'13H1'l B 3TOM cpe;n;e; nplllpOCT Beca C yBeJIJ/l118Hlll8M B03pacTa CTaHOBHJICfI 
BC8 60JII>III8. 

OsepHblM yrop:r, - TaKlK8 IIICKJilO'llllT8JII,HO CaMKJ/1 - xapaKTepY!BOBaJICfI 
BOBpacTOM 13 JI8T ( X rpynna), ;ZJ;Jll'IHOM B 65 ,9 CM III BeC.OM B 698 r. 

cpe;n;HHM 

JJ:o xx:

B03paCTHOVl rpynnbl ,11mrna HX 61ma 60JII>lll8Vl' 11eM y 061'!Tal0ll\J/IX B saJilllBe' OT 
IX ;n:o XIII - MeHI>IIIElVl, a Bb]Ille - CHO Ba 60JII>Illen, paBHOMepHO BOBpacTalOll\eVr 
no Mepe yBeJIJ/11IeHJ/lfI BOBpacTa. IlpwpocT 038pHOI'O yrpR 6b!Jl 6oJiee IIIHTeHCJII:8-
Hb!M, 11eM y yrpfl, 06Y1Ta10mero B saJIMBe, Bee Jl(e B Tex lKe BospacTH11x rpyrmax 
yBeJIJil'lJl!BaJICfI B TOM lKe TeMrre. 

Cepe6pY1cT11i1l yrop:r, - caMUbI - J/IMeJI cpe;n:Hwtt BospacT 10,3 ro;zi;a (VII rpyn-
. rra), ;n,JIMHY 38,6 CM J/I Bee 97 r,, a caMRYI -15,3ro;n;a (x.n rpyrrna), ,11JIJ/IHY 
64,5 CM w Bee 524 r. CooTHOIIIemrn Beca J/l ;;.i;mrn11 B BOspacTHb!X rpyrrnax no 
cpaBHeHY!lO C 6ypb!M yrpeM C 6oJiee Bb!COK!i!MYI IIICXO;n,Hb!Mlil ;n:aHHb!Mlil ( caMUbJ ,l\O VII 
rpynmr, caMK!il ,l\O X) CTaHOB!i!TCfI C yBeJIJi11IeH1'leM B03pacTa Bee Hli!JKe, npOfI­
BJiflfI BC8 MeHI>Illli!M np!i!pOCT no cpaBKeHJ/llO C 6ypb!M, 

Cpe,zi:HJl!M I no;n:c11wTaHHblkl Ha OCHOBe ITpO!i!3Be;n:eHHb!X Jil3MepeHJ/!Vl rrpY!pOCT ,l(JllllHbl 
yrpfl B nOJII,CKJ/lX BO,l\08Max COCTal3JifleT 5,5 CM B ro;n;, 'ITO MOJKeT CJIYJl(IIITI, ,l\Jlfl 
OpM8HT!i!pOB01IHOI'O onpe;n:eJI8HlilfI B03pacTa pb!6bl. 

YcTaHOBJieHO, l!TO pOCT ;n:JIHHhl Tena yrpfl B rrpeCHb!:X: BO,l\aX f!BJif!eTCf! nO'IT)II 
paBHOMepHb!M, MIIIH)l!MaJII>HO yMeHI>lilalOIJ(YIMC,fI no Mepe yBeJiliil!eHllIH B03pacTa pb!6b!, 
YJJeJIJII'leHMe Beca C yBeJIJ/ll[eH!ileM B03pacTa pb!Obl fIBJifleTCfI 6oJiee 61JCTpb!M, 11eM 
yBeJIIII'leHlll8 ;n,JIMHbl • 

CaMb!M Bb!CORIIIM BeCOBb!M npoueHTOM Mf!CHOW TKaHJ/l ,l\Jlfl ,zi:aHHOrO B03pacTa xa­
paKTepnsyIOTCfI caMUJ,I cepe6pwcToro yrpfl, a caM11M HJ/!3K1'IM, J/l ,zi:allce yMeHI>IIIa­
IOll\liIMCfl, C yBeJilil'leHllleM B03pacTa 1 06}!Ta!Oll\1'le B 3aJIMBe, CaMb!M Bb!COI{l/!M Ilp!i!­
pocTOM Beca MfICHOVl TKaHlll xapaRT8plll3yeTCf! 036pHb!M yrop:r,, 
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OT;n;eJH,Hh!e opraHh! 11 lJ:aCTM TeJia yrpH, KpoMe MhlllID; Jll roHa;n;, rrp ORB JI ff JOT 

lIOCT6lI6HH06, XOTH 11 ·HeperymrpHOe, rrpou;eHTHOe CH1ll!(6Hli!6 Beca, 

CaMb!M CMJILHblM KOJIYilJ:6CTB6HHb!M 1l3M6H6Hl1HM Ha rrpOTflll(6HJIIl,l ll(],'[3Hl1 Y.gllH rro;n;­

BepraeTCfl l!rnp I KOTOpb!Vr YB6JI],'[lJ:],'[BaeTCH BM6CT6 C YB6JI!/IlJ:6Hli6M B03pacTa III ;D;JIM­

Hbl pb!Obl lipliOJI!i13l1T6JILHO OT 2 ;n;o 30%, KaK 08JIOK' TaK ],'[ Bo;n;a rrpOHBJIHJOT YM6H1-

illaJOmyJOCH T6H;D;6HD;lil0, 30Jia ll(6 rrpo;n;OJIJl(aeT OCTaBaTLCH lIOlJ:TM Ha O;D;HOM l1 TOM Jl(6 

ypOBH6, CaMh!H Bb!COK]![H rrpou;eHT Jl(lipa B O,ll;HOM l1 TOM Jl(6 B08pacTe l1M66T cepe-

OpMCTb!M yropL, a OC006HHO caMD;bl. CaMbIH CMJH,Hb!M T6MlI pOCTa Jl(!1pa C YB6JIJ1-

lJ:6H],'[6M B08pacTa ]![M66T yropL, 00],'[TaJOm],'[H B saJiliBe, a caMb!M HM8KMH - 086p-

Hb!1L 0TCYTCTBM6 B BMCJIMHCKOM 8aJIMBe yrpfl ,ll;JIMHH66 80 CM CBM,ll;6T6JILCTBY6T 

0 TOM, lJ:TO OH rrp11oopeJI COOTB6TCTBYJOm],'[Vr rrpou;eHT Jl(Mpa 11 Mlirp11poBaJI !18 8TMX 

Bo;n;. Me;n;JieHHOe BospacTamrn KOJIMlJ:eCTBa JKMpa y o8epHoro yrpH yKa8brnaeT Ha 

OT;D;aJI6HHblH cpoK ero MV!I1pau;11rn. CaMD;bl' KaK cepeopvicme, TaK jlj oyp11e, IIIM6-

JOT OOJI66 Bb!COKVIH rrpou;eHT JKMpa, lJ:6M caMKM Toro Jl(6 B08pacTa, 

Pasm1u;a M6ll(,ll;Y yrpeM llll'IpOKO - M Y8KOrOJIOBb!Ml'I 8aKJIJOlJ:aeTCfl B OOJiee HM8-

KOM co;n;epll(aH11M Jl(Hpa, o;n;HaKo oonee Bb!COKOM co;n;epJl(amn1 BO,ll;bl M oeJrna ,MeHL­

lll6M Bece 11 OOJ!Lill6M ;D;Jlli!He ;D;Jifl OT;n;eJILHblX B08paCTHb!X rpyrm, a c.11e;n;oBaT6JII,­

HO OOJiee CJiaoo.tJ: KOH;D;l1D;l111, 

Cepeopl1CTblH yropL OTJil1lJ:a6TCH OT oyporo COOTHOlll6HYI6M B03pacTa M ;D;Jil1Hbl 

VI Beca, Beca 11 ,ll;JIMHbl, rrpou;eHTHb!M KOJil1lJ:6CTBOM MHCHOH TKaH11, Jl(!1pa, D;B6TOM 

K0Jl(l1, HaTIOJIH6Hl16M rrnmeBo;n;a, B6JIY]lJ:11HOW I'OHa;n; 11 ;zu,mMeTpOM rJia8a, KOTOpb!M 

y cepeopwcToro yrpH npMOJil1811TeJILHO Ha 50% ooJILllle. 
Yrop1, 118 BMcJI11HCKoro 8amrna Booome, a p1101,1 pa8MepoM OT 30 ;n;o 44 CM 

oco6eHHO, xapaKT6pYI8YJOTCfl caMOM Hl18KOM KaJIOpl1MHOCTLJO, a TaKJl(6 rrpou;eHTOM 

Mf!CHOM TKaHl1, TIOBhlill6Hl16 sam11THOI'O paBMepa C 35 ;n;o 45 CM nyTeM yBeJIMlJ:e-

Hl1H ;n;11aMeTpa HlJ:66K C6Tl1 ';n;aJIO Obi B pesyJILTaTe OKOJIO 40 TOHH B ro;n; 60JII,UJ6 

u;eHHOrO ChlpLH ;D;Jlfl rrepepa60TKl1 11 lIOTpe6JI6Hl1E, 

KJiaCCbl B8Jil1lll'IH OT 30 ;n;o 44 CM COCTaBJifllOT B YJIOBax Bl1CJil1HCKOrO samrna 

34,8% B KO.JII1lJ:6CTB8HHOM III 16,4% B B6COBOM OTHOill8Hl1flX, Yrop1, 118 8Tl1X KJiac­

COB H8CMOTpH Ha TO 1 tJ:TO xapaKT6pl18Y8TCH IIOJI0Jl(J1T6JILHhlMl1 BKyCOBblM11 KalJ:8CT­

BaMl1 l'I OXOTHO IIOKyrraeTCfl IIOTpe611TeJI8M B KOITlJ:6HOM BIII,ll;8 I liIMeeT Hl'I8KYJO Ka­

JIOpllIMHOCTL (co;n;epll(aH11e Jl(11pa OT 3,4 ;n;o 13, 1%), a B8COB0li npou;eHT ero Mf!C-

HOH TKaHIII f!BJIH8TCH OTHOCl1T8JILHO OOJiee HIII8KIIIM (48,5 ;n;o 52%). OcTaBJiflfl 

ero B saJil1B8 ,ll;JIH pbcTa rryTeM IIOBhlill8HIIIH 8am11THOI'O pa8Mepa ;n;o 45 CM (;n;o 

HBCTOHmero BpeMBHH OOH8aTBJILHhlM sam11THhlH pa8Mep COCTaBJIHJI 35 CM), MOJKHO 

Ob!JIO Obi IIOJIY1Il1TL B ro;n; Ha 18,2% phlOhl OOJILIDe, T.e, rrp11 YJIOBaX,COCTaBJIH­

JOm11x B cpe;n;HeM 200 TOHH B ro;n; MOJKHO ITOJIYlIMTI, ,ll;OITOJIHl1T8JII,HO 36,4 TOHHbl. 

8TO cepL68H08 ;D;OITOJIHIIITBJILHOe KOJil1lJ:6CTBO u;eHHOI'O Cb!pLH, TeM 6oJiee D;8HHO­

ro, lJ:TO yll(e B cne;n;yJOmeM ro;n;y 11Meno Obi B cpe;n;HeM Ha 3i5% JKIIIpa 60JII,ille, 

Bxo;n;Hm11t1 yropL, OOJia;n;aJOU\MM caMb!MIII Hl18Kl1Ml1 KaJiopMil!HblMIII Ka lJ:6CTBaMil ( co­

;n;epJl(aHl16 Jl(IIIpa B cpe;n;HeM 7 ,8%) ,ll;OJIJl(6H BhlJiaBJil1BaTLCfl TOJILKO B u;eJIHX sapbl­

OJI8HHH Iii IID8ll(;D;8 Bcero B YCTl,flX peK, B KOTOpbIX l'I8-8a Ol'IOJIOr.l'ltJ:eCKIIIX oapLe­

pOB ,a Ta101rn HarpOM0Jl(,ll;8Hl'Ifl BO,,ll; BXO;D; flBJlfl6TCfl 8aTpy;n;H6HHblM liIJiil )!1:8 BOo6me He­

B08MO]tHhlM • 
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