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Abstract

Reproductive organs of 105 female hooded seals, Cystophora cristata, from South Greenland in spring and early summer periods
of 1970-71, with ages for 95 of the specimens, were used to provide supplementary details on follicular development, corpora lutea and
corpora albicantia in the period before attachment of the blastocyst. One instance of implantation of a blastocyst was found in a
specimen captured on 29 July. From the distribution of age at first ovulation, the attainment of sexual maturity occurs over age-groups
2 to 9, the median age being 3.2 years and the mean age 4.2 years. The average estimate of reproductive success by three indirect
methods was found to be 0.936 young per mature female per year, which is very similar to pregnancy rates reported for hooded seals in

other parts of the North Atlantic.

Introduction

Information on the reproductive biology and sex-
ual maturity of the female hooded seal was reported by
Popov (1960) for the Greenland Sea in 1956-59 and by
@ritsland (1964) for the molting area in Denmark Strait
and the breeding area at Jan Mayen in 1956-60. Data
are also available on the sexual maturity and reproduc-
tive performance of the female hooded seal in the
breeding area off Newfoundland and Labrador in
1967-72 (Qritsland, 1975). This paper presents supple-
mentary information on the breeding cycle, sexual
maturity and reproductive performance of the female
hooded seal at South Greenland in 1970-71 from mate-
rial collected during their spring migration from the
Newfoundland-Labrador area to the molting area in
Denmark Strait (Kapel, MS 1972, MS 1974, 1975).

Materials and Methods

As part of the Danish research program on seals at
Greenland, lower canines for age determination and
reproductive organs were collected from 99 female
hooded seals taken at South Greenland (60° N to 61°N)
between 20 April and 20 June (six in 1970 and the
remainder in 1971). In addition, six female reproduc-
tive organs were obtained at Angmagssalik in Sou-
theast Greenland during 18-29 July 1971. Thus, the
combined sample of 105 reproductive organs were col-
lected mainly in the period before the attachment of the
blastocyst to the uterine endometrium, according to
Qritsland (1964). All reproductive organs were fixed
and stored in 4% formalin.

In the laboratory, the ovaries were cut into sec-
tions about 2 mm thick with a scalpel. The uterine

horns were slit longitudinally and transversely to
locate the blastocyst. Measurements were made of the
volume of the ovaries and the length of the uterine
horns along the anterolateral surface from the ovarian
bursa to the termination of the horns in the corpus
uteri. Two diameters of the uterine horns were mea-
sured at their mid-points. All follicles were counted and
two diameters of the largest follicle, the corpus luteum
and all corpora albicantia were recorded.

Ages were available for 95 of the specimens, as
determined by analysis of the cementum growth layers
of the lower canines (Kapel, MS 1972; 1975). The
remaining 10 reproductive organs without known ages
were included in age-independent descriptions of the
gross anatomical structures of the reproductive
organs. The age composition of the combined sample
(Fig. 1) indicates under-representation of the youngest
age-groups.

15 ]
% Immature
Mature
2 | 4
[
Eo —
3
3 4
k3
3
€ 51 2 e| 1
2 I .Z g
Z / <
L2 2
a ﬂ b4
2 4 6 8 10 12 14 16 18 20 22
Age (years)

Fig. 1. Age composition of a sample of female hooded seals from
South Greenland, 1970-71, collected during 20 April-29 July
for reproductive studies.

' Present address: Gre¢nlands Fiskeriundersggelser, Tagensvej 135, DK-2200 Copenhagen N, Denmark.


http://journal.nafo.int







60

J. Northw. Atl. Fish. Sci., Vol. 3, 1982

TABLE 1. Distribution of age at sexual maturity (first ovulation) for age-groups 1-10 of female hooded
sealsat South Greenland, 1970-71.
Age Total Age at first ovulation Total
(yr) seals 1 2 3 4 5 6 7 8 9 mature
1 1 — - — — — e — —
2 4 — 1 — — — I 1
3 12 = 6 1 — — - - = = 7
4 13 — 2 9 - — - - = = 11
5 8 — 1 2 4 — - - = = 7
6 5 — — — 4 1 . 5
7 8 — — — 1 5 1 - = = 7
8 7 — - 2 — 1 R — 7
9 6 — — — — 1 1 2 1 1 6
10 4 - — - — - 1 1 1 4
Total 68 — 10 14 9 8 7 3 2 2 55
Mature last 3 yr® — 9 12 8 6 5 2 2 2 46
Percent mature — 196 261 174 130 109 43 43 43 —
? Total of numbers above bars: animals mature within last 3 years.
sexually mature. The method of determining the age at
sexual maturity from the numbers of corpora lutea and 100 P
corpora albicantia was similar to that described fro the r " ]
hooded seal by @ritsland (1975) and for the harp seal, L / 4
Pagophilus groenlandicus, by @ritsland (1971). In this g
study, the age determined from tooth cement analysis z | ,/ 1
was considered to be the age at last ovulation, and the 2T / )
maturity analysis was based on three ovarian features, E s0f------—-----—, -
i.e. the new corpus luteum, the large corpus albicans E i 'E i
from the preceding breeding cycle, and the second § !
largest corpus albicans which is assumed to represent e ? 1
the breeding cycle that ended about a year before - $on b
capture. L / ”i i
I
The results of the analysis for age-groups 1-10 are T S S T
given in Table 1 and the accumulated frequency is Age (years)
Fig. 3. Accumulated frequency of sexually mature female hooded

shown in Fig. 3. The age at first ovulation ranged from 2
to 9 years. Half of the animals in the sample had expe-
rienced first ovulation at an average age of 3.2 years
and all older than 9 years were sexually mature. The
mean age at first ovulation was 4.2 years (46 animals).

Reproductive success

Three different methods of estimating the repro-
ductive success of female hooded seals were applied
to the Greenland sample. These methods depended on
interpretation of indirect evidence of pregnancy, i.e.
the corpus luteum or the corpus albicans. One method,
outlined by Qritsland (1971, 1975), involved determin-
ing the average reproductive success of annually
breeding seals from the numbers of “missing” corpora
in an assumed perfectly-alternating sequence of cor-
pora albicantia in individuals. In applying the method
to the Greenland material, only corpora lutea and the
corpora albicantia from the last three breeding cycles
were considered, excluding corpora albicantia asso-
ciated with ovaries showing no sign of earlier pregnan-
cies. The results of this analysis are given in Table 2

seals at South Greenland, 1970-71.

and Table 3 (row 1). Secondly, the presence of an
apparently normal corpus luteum, including any with a
fluid-filled antrum, was regarded as evidence of a preg-
nancy, and consequently the ratio of the number of
animals with corpora lutea to the number of mature
animals in the sample provided an estimate of repro-
ductive success during the current breeding cycle
(Table 3, row 2). Thirdly, the presence of a large
normal-looking corpus albicans associated with a ute-
rine horn showing post-partum changes was regarded
as representing a pregnancy in the preceding breeding
cycle, and consequently the ratio of the number of
these corpora albicantia to the number of corpora albi-
cantia associated with immature uterine horns or ute-
rine horns showing no post-partum changes provided
an estimate of the pregnancy rate (Table 3, row 3).

The average of the three estimates of reproductive
success is 0.919 young per mature female per year for
age-groups 2-10 and 0.964 for age-groups 11-22, the
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TABLE 2. Reproductive performance of female hooded seals at
South Greenland, based on missing corpora albicantia in
the normal sequence from the ovaries of each animal.

Age Corpora albicantia Repro-
group Total Number Percent ductive
(yr) number missing missing success
2-10 121 6 5.0 0.950
11-22 73 4 5.5 0.945
Total 194 10 52 0.948

overall average being 0.936. By the method of Hald
(1971), the estimates from the three methods are not
significantly different from each other (x* = 5.04, P >
0.90 for age-groups 2-10; x> = 2.14, P > 0.60 for age-
groups 11-22).

Discussion

Qritsland (1975) found no significant difference
between the accumulated frequencies of sexually
mature female hooded seals from the Newfoundland-
Labrador and Denmark Strait-Jan Mayen areas, the
latter having been recalculated from data reported by
¢ritsland (1964). By the Kolmogorov-Smirov two-
sample test (Siegel, 1956), the maturity frequencies in
this study (South Greenland) do not differ significantly
(P > 0.05) from either of those given by Qritsland
(1975).

Using two different methods of estimating the age
at first pupping in hooded seals at Jan Mayen,
Jakobsen (MS 1979) found that the mean age at first
pupping was about 5 years. The mean age at first ovu-
lation in the sample from South Greenland (this study)
was 4.2 years, which indicates that the mean age at first
pupping is about 5 years.

The mean estimate of reproductive success of
females in the North Atlantic, from Qritsland (1964,
1975) and this study, is 0.952 young per mature female
per year (Table 4). None of these estimates for different
areas differed significantly (x* = 5,82, P > 0.90). The
similarity of the three estimates confirms that the
reproductive success of the female hooded seal is
actually very high and that the pregnancy rate of 0.95
suggested by @ritsland (1975) is realistic for manage-
ment purposes.

There may be some fallacy in assuming that a
break in the normal size sequence of corpora albican-
tia in an individual indicates that the animal has missed
a pregnancy in one of the breeding seasons. Some of
the observed differences in the number of corpora
albicantia in the two ovaries of an animal may just as
well be ascribed to retention of scars from infertile
ovulations or to less perfect control of ovulation in
young animals. The somewhat higher frequency of
“missed” pregnancies in this study than that for lactat-
ing females (before the new ovulation) given by Orits-
land (1975) may be due to the resorption of corpora
from infertile ovulations.

The similarity of the estimates of reproductive suc-
cess obtained by three methods in this study, with the
possibility of excluding some corpora albicantia as
originating from definite infertile ovulations, supports
the view that average reproductive success may well be
estimated from the sequence of corpora albicantia, as
suggested by Qritsland (1971, 1975). Furthermore, the
similarity of the estimates obtained from examination
of corpora lutea and corpora albicantia indicates that
the incidence of ovulation serves as areliable indicator
of pregnancy in the female hooded seal.

TABLE 3. Age-specific reproductive success (incidence of ovulations) of female hooded seals at South
Greenland, 1970-71, estimated by three different methods.

Number of Successful Repro-
Age breeding breeding ductive
group cycles cycles success
(yr) Methods of estimation (n) (x) (x/n)
2-10 Missing corpus albicans 121 115 0.950
Corpus luteum 55 50 0.909
Largest corpus albicans 45 38 0.844
Total 221 203 0.919
11-22 Missing corpus albicans 73 69 0.945
Corpus luteum 27 26 0.963
Largest corpus albicans 37 37 1.000
Total 137 132 0.964
2-22 Missing corpus albicans 194 184 0.948
Corpus luteum 82 76 0.927
Largest corpus albicans 82 75 0.915

Total

358 235 0.936
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TABLE 4. Estimates of reproductive success in female hooded seals
from three different areas of the North Atiantic.

Number of Successful  Repro-

breeding breeding ductive
cycles cycles success
Region (n) (x) (x/n)
Denmark Strait-Jan Mayen 337 319 0.947
(Pritsland, 1964)
Newfoundland-Labrador 376 366 0.973
(@ritsland, 1975)
South Greenland 358 335 0.936
(This study)
Total 1,071 1,020 0.952
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