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Thero is no information coneornil~ ago und sex variability in thc papers on
tho ringcd seal of the Northern European region of thc USSR. Only in some papers
data cn the limits of variability of thc bcdy sizc of this seal are found. (Naumov,
1933; Rutilovski, 1939; Chapski, 1940, 1963; Moskalenko, 1945; McLaren, 1958;
~funsfield, 1963, Nazarenko, 1965 and others). Aecording to these data the size of
adult seals var,y from 1.2 to 1.5 m. In some cases the data given by these authors
do not coincide. This is probably duc to the number of investigated animals, their
nge and the time they wcre caught. In the cited literar,y sources thc sizes of seals
are not related to age groups, und sexual dimorphism is not invostigated at all.

nato. and Methods

Data colleeted in the southern Barents Sea (Cheshskays Inlet, Tobscda) in
Jahuar,y-February are used in thc present investigation. These data gave 0. possibility
to invcstigato the morphometr,y and sexual dimorphism of this seal. Thc age of thc
animals (172 females and 179 males) was determined in accordancc with thc grinding of
0. lower jaw tusk (Laws, 1952; Klevezahl , Klo inenberg , 1967). Thc zoological length
(Lc) was determined by means of putting a tape-measure on the back of the animal from
tho tip of thc nose to thc end of thc tail following all the curvcs of thc body.
From other morphological features only those were used which were definitely stated
in the proeoss of measurements. Tho weighing of parts und organs of tho body und
also measurcmont of oyo, nasaland labial vibrissao were carriod out at the places
of material eolloction. The measuromcnts of tho skull waro mado according to the
accoptod schomos (Yablokov, Sergont, 1963).

nato. on Sizos, Growth und Weight of Seals

The comparison of the zoologieal lcngth of the animal with its ago makes it
possibl0 to establish thc sizes of tho animals in the age groups, and particularly
at the time of first maturity and physieal ripeness, and to follow thc growth-inten­
sity by Yoars. (Figure 1).

Figuro 1 shows that the graatost growth-rate was observed during the first
5-7 years of life, that is before the first maturity (Nazarenko, 1965). By this
time tho zoological length of the animal rcaches 112-115 em. tatcr on the growth
slows dovm and after 11-13 years of lifo it practieally stops. This can be regarded
as the time of physieal ripeness. At this time the unimals aro 126 cm long on an
averago.

This regularity of body growth is charaeteristie both for males anu fomales.
It is observed, however, that from tho first year of life the length of m~lcs is
somewhat grcatcr thnn that of fcmalcs. This diffcrenee enn be seen in all age
groups. Tho eomparisons by 18 year-olus show that nalcs arG grcnter thun females
by 2-4 em in 12 cases, and only in 6 eases aro the fcmales somewhat greater than
the males.
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Greater size of the body corresponds to greater measurements of the nose-navel
and navel-anus distance (Table 1).

Table 1. Morphometrical measurements, cm.
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In all cases under comparison thc average size of males are by 1-2 cm greater
than that of foma1es. This is evident1y not an accidenta1 fact. One must note that
thesG differencos as weIl as the differencos in zoological 1ength can be observed at
the age of one year already.

Thc wcight characteristics werc made in accordance with ago and sex of animals
(Table 2). 13 indices of 18 are higher in males than in females, one index hasequal
values in both sexes, and on1y four indices are higher in females.

The percentage ratio of the weight cf inner organs to the weight of the entire
body are cf considerab1e interest.

Table 2. Weight of parts ancl organs of the body

3

3

2

280

1100

17.3

11

11

10

525

135

13.71

21

21'150

520

15.01

19

19

480

160

4.3

11.9

8

10

10

10

10

110

460

160

11.7

-:-----------------tr 1 year old 2 year-01ds I 5 year-01ds !

I mnalcs M ~ fnemaI;M;-_lt ~nal_~s fema~~__~les ~~i~~j
_ M n M I n M I n M!

, -----1

10 21.7 10 21.2 1 1 25.0 1 28.0 9 42.0 3 37.0 I
I

13.5 I

I
I

260 I
1080 I

105 15 125 19 110 I 11 200 3 150 l
_38_5 1_0__~80 L-==-_430 ~ 3~_ 8~~__~__8_10 I

_I-eight--of thc
body (kg)

!
Seal polt with

,Oil (K (kg)) 1
10

! Carcass without I

I inner organs (kg) 1
10

IEeart (g) I 10

ILivGT (g) 1 10

I

Kidneys (g) 1 10

. Loogs (g) I 10'- --l- _



~
.'

•

- 3 -

The rol~tion of the weight of inner organs to the weight of the whole body is
~early equal ln males and females, and fluctuates ver,y little. C~ special interest
lS tho fact that at an age of 2 years tho inner organs under comparison are relatively
lighter than the innor organs of animals of one year of age. Evidently during the
embr,yonic development a more intensive groTIth of the organs than of tho body takes
placo. As yoars pass by this difference gradually disappears in relation to the
liver and lungs. As far the heart and the kidneys, their relatively greater weight
remains as it was.

Table 3. The relation betv.'Gen weight of internaIorgans and
body weight of the entiro animal (%).

The difference betwoen females and males is also observed in tho numbor of
vibrissae.

Table 4. Numbor of vibrissae •

In 0.11 the nnimals investigated tho number of nasal vibrissao happonod ta be
one (moasurement of vibrissae was carriod out for one side of tho head) , whoreas if
wo comparo the numbor of eyo and labial vibrissae we can observo a sex differenco
expressod by mean numbers of vibrissae at a rather wide limit of variability. Thus
the differonco betwoen the maximum and minimum number of eye vibrissae in relation
to tho mean numbor is in tho limit of 6Cf/o both for males and females. As for labial
vibrissno the ratio af maximum and minimum number is much less, and the difforence
doponds on the sox: 34.0% far fomales; 18.0% for males. It is charactoristic that
such difference in number of labial vibrissae bet,~en males and femalos is observed
also in the Groonland seal (Yablokov, Klevosahl, 1964).

Tho length of the intestine.of sealsbolonging tn different age groups is also
greator in malos. As time passes by it decreases in relation to the length of the
body both in males and females. Thus at an age of 1-2 years, the length of the
intestine makes up 14.1, and at the age of 5 yoaIS and older it accounts only for
11.8. A similar fact is also obsorved in hoodod soal (Yablokov, 1966).
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Craniological Dato.

Skulls of 24 males and 22 femo.les at an age of 9 years and older were usod for
moasuremcnts. The changes that take place in the skull when its growth has practic­
ally ccased are only individual and not related to age. These data have a ccrtain
advantage over thcdata on skull measurcments carried out for young seals.

Tho comparison of skull mcasurcments by 23 indices (Table 5) shows the exceed­
ing of sizes of males over that of females by 21 indices, and the values of cnly two
indices are somewhat higher in fomalos than in males (the height cf the occiput
fommen and thc length of the upper tooth row). Besidcs, one must note that bath
these moasurcments show no ccnfident statistical differences, whereas thc malll part
of the moasurcments that are greater in males show difforences that are confirmed
statistically, or are possible to confirm.

Sex distinctions reveal themselves in measurements both of the length and tho
width of the skulle Eut to a lesser extent they are seen in the "details" of the
skulle The skull weight has 0. very high ccnfidence cf differenccs (t=34.2) duo to
great sizos and thickness of bones.

Conclusions

1. In all measurements and weights under comparison, which are used as indices,
minim~T.-maximum fluctuations are grcat, though the data are collcctod at ene and the
same time and place. This fact is indicative of a considerable individual variability •

2. The most intensive growth cf males and females of the ringed seal is observed
during their first 6-7 years of life, that is until the time whon they reach maturity
and their rcproductiye stago. Lator on the process of growth continues until 11-13
years of ago, though loss intonsively (physical ripcness). After that it practically
stops. At thc time cf reaching the puberty the zoolcgical length of the animals is
about 9a1o of the cntirc longth.

3. Sex differences of the ringed seal are rather clearly shown in most indices
under comparison in all age 'groups. The greatest differences in zoological length
are observed at the aga of 4-7 years. For older as weIl as younger ITßmIDals this
differonce is loss romarkable.

4. It is necessary to note that in some cases differcnces in valucs of indices
that are compared are not confirmed statistically. Eut this takes place, as a rule,
only when tho number of sampIes is snall (loss than 20). Therofore, duo to the great
individual variability, sex dinorphisn reveaID itself only on the basis of numerous
data •

References

Chapski, K. K.

Chapski, K. K.

Kleinenberg, S. E.,
Yablokov, A. v.,
Klovesahl, G. A.,
Eelkovitch V. M. &
Etiya, V. Ya.

Klevesahl, G. A. &
Kloinonberg, S. E.

Inws, R. M.

1940

1963

1965

1952

"The rll1ged Seal of the western seas of the
Soviet Arctic". Trudy Arktichoskogo n .-i
instituta, 145.

"Plimipodia". Mlekopitayush'ohie fauny SSSR,
chast 2. M-L. Izdatelstvo AN SSSR, pp. 895­
964.

"Roforence Indices on the Charactcristic of
some Pinnipedio. ond Whales". Sb. "Morskie
Mlekopitayushchie". M., "Nauka" , pp. 251­
257.

"Age Determination of lfD.IllIl1als". Izdatelstov
"Nauka", p. 142.

I~ New Method of Age Determination fer
Mo.rnrnals". Nature, 169.



Mansfie1d~ A. M.

McLaren~ 1. A.

Moska1enko~ ]3. K.

Naumov~ S. P.

Nazarenko, Yu. I.

Rutilevski~ G. A.

Yab1okov~ A. V. &
Sergent, D. E.

Yab1okov, A. V. &
K1evesah1, G. A.

Yab1okov ~ A. V.

1963

1958

1945

1933

1965

1939

1963

1966

- 5 ..

"Seal of Arctic and Eastem Canada". ottawa.

"Biology cf the ringed Seal (Phoca hispida
Schreber) in the Eastern Canadian Arctic".
ottmva.

"Ringod Seals of the Pechora Sea and their
Hunting". Rybnaya promyshlennost SSSR., Sb. 1
pp. 35- 39.

"Seals of the USSR". Kou~.

"Data on Investigation into Reproduction cf
thc ringed Sea1(Phooa hispida) of the Cheshs­
kaya In1et". Sb. "Morskie mlekopitayushchie".
11. ~ "Nauka", pp. 171-175.
"Ccmmercial Mamma1s cf the Che1yuskin Penin­
sula and Vilkitski Strait". Trudy n .-i.
instituta polyamogo zem1edeliya, zhivotncvod­
stva i promyslovogo khozyaistva, Q.

'~ariability of the Cranio1ogica1 Indices of
the Grcenland Seal (Pal2,'ophilus groen1andicus)".
Zoo!. zhym. 12 (12): 1857-1865.

'~ibrissae cf ~~ales and Pinnipedia, their
Distribution, Structurc and Meaning". Sb.
Morfologicheskie OSObe!lllosti vodnykh m1eko­
pitayushchikh. M. "Nauka", pp. 48-81.

'~ariability cf Mamma1s". Izdate1stov "Nauka';.
p. 359.



Table 6. Sex dimorphism of the rinßed seal.
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