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Some comments on reproductive conditions

in female fur seals*

Kazumoto YosHiDA and Tadayoshi IcHIHARA

(Far Seas Fisheries Research Laboratory)

Introduction

Japan proposed an improved classification on the items related to “reproductive
condition” as a document in the Fourteenth Meeting of the North Pacific Fur Seal
Commission held at Washington D. C. in March of 1971. The method of classifica-
tion applied in the past merely determined the parity and the apparent pregnancy
ratio in female seals, but it has not been very useful for the study of reproductive
mechanism which contributes to the stock assessment. By the proposed method
which is traditional for the mammalian study, the age of sexual maturity and the
substantial reproductive condition can be examined from a new angle. Since the
content of reproduction varies with the change of population level, the result of re-
search will be reflected on the management of resources.

In accordance with the proposed method, the information on reproductive condi-
tions of females collected by Japan during March and April in 1964-1971 off Sanri-
ku area (in the western Pacific off the northern Japan) were rearranged for this
paper. Although a part of biological records collected from 1964 through 1966 were
not satisfactory in its accuracy for the present purpose, the data available for ex-
amining the fluctuation of reproductive conditions from year to year are adopted in
this paper. Unfortunately, the data from 1958 to 1963 were not available for the

present purpose.

Terminology of reproductive conditions and their classification

methods which have been used by contracting four parties

Glossary of terms used in fur seal research and management (1963) difines the
reproductive conditions of female seals as follows.
Immature; A nulliparous female which, by reason of youth, is not capable
of reproduction.
Maturity ; Sexual maturity in the female is attained when the first implan-

tation takes place. She attains reproductive maturity 2 to 5 years

later.

* Received March 25, 1972. Contribution 74 of Far Seas Fisheries Research Laboratory, sub-
mitted to the Standing Scientific Committee of the Fifteenth Meeting of the North Pacific
Fur Seal Commission held at Moscow in March of 1972.
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Nulliparous (N); Pertaining to a female which has never given birth (or
aborted). The corresponding noun is nullipara.

Barren ; Used to describe a sexually mature female which has failed to
become pregnant.

Sterile ; Descriptive of a sexually mature animal of either sex which is
incapable of producing young.

Primiparous (P); Pertaining to a female which has given birth (or aborted)
only once.

Multiparous (M) ; Pertaining to a female which has given birth or has been
pregnant more than once. (If her last foetus aborted, she is mul-
tiparous (aborted).)

On the basis of above terminology, each country has reported reproductive condi-

tions of females collected in the pelagic research in the next various forms.

Canada
1. 1958-1970 Nonpregnant Pregnant
N.P.M. P. M.
In some years, the follwing alternative forms is tabulated together.
Immature Mature
Preg., Nonpreg.
or, N P
Imm., Mat. ’ Preg., Missed preg., Aborted’
M
Preg., Missed preg., Aborted
2. 1971 Immature Mature
Nonpreg. Preg.
N.P.M. P.M.
Japan
Year Forms
1. 1958-1967 Nonpregnant Pregnant
N. P. M. P.M
2. 1968 Nonpregnant Pregnant
I.N.P. M. P. M.

3. 1969-1970 Frequency distribution of corpus luteum spurium and corpus luteum
graviditatis by age was tabulated in the annual report.
4. 1971 Proposal of a new method

Immature, Mature

Non ovulation,
False yellow body, (Ovulated but not pregnant)
True yellow body, (Pregnant)
In compliance with the agreement of members in the Standing
Scientific Committee, a new form is tabulated together with the

previous form in the annual report.
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usa
1. 1958-1969 N P M
Nonpreg., Preg.” Nonpreg., Preg.
In some years, the next form is tabulated together.
N P
Imm., Mat. * Preg., Missed Preg., Aborted ’
M
Preg., Missed preg., Aborted
2. 1970 N P M
Ovulated Nonpregnant Nonpregnant
Yes, No Ovulated Preg. Ovulated Prag.
Yes, No Yes, No
USSR
1. 1958-1970 Nonpregnant Pregnant
N. P. M. P. M.

These different forms are rearranged in three cases.

Firstly, N in nonpregnant (indicated by Canada in 1958-70, by USA in 1958-69,
by USSR in 1958-70 and by Japan in 1958-67) includes both sexually immature
and mature animals.

Secondly, N in mature and nonpregnant (indicated by Canada in 1971) is inter-
preted to have the false yellow body in ovaries, but the discrimination between non-
ovulation and false yellow body is impossible by P and M in mature and nonpregn-
ant.

Thirdly, the form indicated by USA in 1970 is another expression of Japanese
proposal, but it is complicated. No ovulated in N shows sexually immature animals.
“No” ovulated of nonpregnant in P and M represents non-ovulation in Japanese
proposal. “Yes” ovulated in N, and in P and M indicates false yellow body. On
the other hand, pregnant in P and M is synonymous with true yellow body.

It is of most importance to distinguish the sexually immature from the mature
females. Such a discrimination can be done in the pelagic research as well as in
the land research. In the land research for the breeding season until the departure
of seals from breeding islands, it is impossible to diagnose the difference between
the false yellow body and the true yellow body, because the implantation takes place
from early November to early December in the northern fur seals. In other words,

we can not absolutely determine the true pregnancy rate through the land research.
Terminology of reproductive conditions in relation to pelagic research

Terms concerning reproductive conditions should be difined for the diagnosis in
the pelagic research.
1. Maturity rate;

Number of sexually mature females
Total females taken (Immature-+Mature)

% 100
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2. True pregnancy rate;

Number of pregnant females
Sexually mature females

% 100

3. Apparent pregnancy rate;

Number of pregnant females
Total females taken (Immature x Mature)

%100

This corresponds to pregnancy rate shown by each country in the past pelagic

research.

4. Immature; Females which have not ovulated yet.

5. Non-ovulation; Females which had ovulated or experienced pregnancy or
parturition in the past but did not ovulate in the previous bre-
eding season.

6. False yellow body; Females which ovulated in the previous breeding season
but missed pregnancy.

7. True yellow body; Females which possess functional corpus luteum associ-

ated with pregnancy. Include abortion, resorption and exist-

ence of dead foetus.
Age of sexual maturity

In the past records of reproductive conditions published by each country, the
apparent pregnancy rate is obtained by the research area. However, the true preg-
nancy rate and the maturity rate are not brought by such records, sxcept for the
pelagic researches by Canada in 1971, by USA in 1970 and by Japan in 1968-1971.
In order to examine a trend of transition in the age of sexual maturity, the maturity
rates by age are shown in Figs. 1-1~8 for samples collected in the Sanriku waters
from 1964 through 1971. The figure also indicates the apparent pregnancy rate and
the true pregnancy rate, respectively. The maturity rate in female seals of age 4
declines remarkably from 809 in 1964 to 209 in 1970-1971 for the past 8 years. The
rate of age 5 in females also decreases gradually from 1009 in 1964 to 80% in 1971
but it indicates no sign of variation of the rate for seals of ages 6 and above. The
fact that the level of 509§ maturity appears in 1966 for seals of age 4 suggests that
the age of sexual maturity recently is shifting from age 4 to age 5 in the wintering
area of the western Pacific. Diagnosis in the pelagic samples implies that the ago ef
sexual maturity for females wintering off Sanriku is recently elevating from age 3
to age 4 in the breeding season.

Since the major breeding herds from the Robben, Commander and Pribilof ori-
gin intermingle in the waters off Sanriku, which of three herds contributes to an
increment in the maturity age should be discussed.

On the basis of tag recoveries in the pelagic research, the North Pacific Fur
Seal Commission Report on Investigation in 1964-1966 estimates the intermingling
ratio off Sanriku for the periods of 1959-1965. In accordance with this method of
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estimate, there is no evidence that the female influx of ages 4 and 5 from Pribilof
Islands has increased from 1962 through 1965 in the Sanriku waters.

Since 1966, we have no positive evidence that the Pribilof females are dominant
in young generation off Sanriku. With regard to the influx of the Commander fe-
male off Sanriku, the situation is similar to that of Pribilof seals.

Most of the past pelagic researches carried on in the eastern Pacific where the
Pribilof seals inhabit, has not given any biological basis to estimate the age of sexual
maturity. From the USA pelagic research in 1970 and the Canadian pelagic research
in 1971, however, the maturity rate was 2.295 in age 4, 50.09%; in age 5 and 85.29%
in age 6. The result of these researches indicates that the Pribilof female seals in
the recent years attain the sexual maturity at age 4 on the Islands. It is another
problem whether or not the age of maturity in the Pribilof herds has changed for
the past long periods. Unfortunately we have no data to check it. Regardless of the
maturity age, the pelagic samples from the eastern Pacific show a trend of slight
incremet in the mean length at ages 4, 5 and 6 from 1958 through 1971.

In Japan Sea where seals of the Robben origin comprise the majority of winter-
ing seals, no direct informations remain to determine the age of maturity but the
apparent pregnancy rate is available for the estimation as an indirect method. In
the 1960-1964 pelagic research by USSR in Japan Sea, the pregnancy rate was 0.0
for age 3, 46.79% for age 4 and 93.39% for age 5. Since the maturity rate exceeds the
apparent pregnancy rate in figures for young females, the Robben female seals seem
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Fig. 1. Maturity rate, true pregnancy rate and apparent pregnancy rate by age
of female seals collected off Sanriku from 1964 through 1971.
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to have attained the sexual maturity at age 3 on the Island in the above period.
We have unsatisfactory data to estimate the maturity age in Japan Sea.

Though the available informations are limited, it is estimated that the Robben
seals probably have contributed to the increasing maturity age which has been ob-
served recently in the Sanriku waters. No change in the mean length and weight
of animals has been reported for males of ages 3 and 4 which were commercially
killed on Robben Island. There is no data to check the change of growth rate in

females which are from Robben Island.

Ratio of non-ovulation

Some mature seals do not ovulate in the breeding season and hence they do not
have corpus luteum associated with ovulation in their ovaries. The ratio of non-
ovulated females against the total mature females shows a constant value with the
range from 19¢ to 693 in 1964-1971 as indicated in Fig. 2. It is resonable to con-
sider that the ratio is species-specific for the northern fur seals. In Fig. 3, the ratio
increases with the advance of month and elevates remarkably in June off Sanriku.

Non-ovulation is not observed in females of age 4 and its ratio indicates an in-

creasing trend with the ages. Fig. 4 gives this trend for seals of ages 5-7, 8-10 and
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10 and above which were collected from 1964 through 1971. Tt is generally acceptable
that the ovarian activity declines with the increment of age. The remarkable in-
flux of non-ovulated females in June suggests that their migratory habits are an-

alogous to those of the immature or nonpregnant young females in the wintering
area.

True pregnancy rate

Fig. 4 shows the age dependent change of the true pregnancy rate for seals from
age 4 to age 10 and above. From 1964 through 1971, the rate has declined remarka-
bly for age 4 and indicated a decreasing trend for ages 5-7. The maximal value of
the rate occurs for ages 8-10, and a slight increasing trend has been recorded for
age 10 and above. When the true pregnancy rate is examined for mature seals of
age 4 and above, however, it gradually declines from 1964 through 1971 as indicated
in Fig. 2. It is clear that the yearly decline in the true pregnancy rate for ages 4-7
has a great effect on the recent fall of the pregnancy rate for seals of all ages which
migrate to the Sanriku waters. The pregnancy in young females contributes effec-
tively to the reproduction of seal populations. Fig. 3 shows that the the true preg-
nancy rate for age 4 and above gradually declines from January to June.

Since very small portion of the Pribilof seals is impregnated at age 4, the Rob-
ben seals contribute greatly to the decline of true pregnancy rate for seals of age 4
which were collected in the Sanriku waters. In recent years, female seals of the
Robben origin possibly suffer changes in important two factors concerning the re-
production of population; one is the increase of maturity age and the other is the
decrease of pregnancy rate in young generations. When these factors function on
the population of seals, we can not expect the increment of number of pups born
which is proportional to number of mature females. In fact, the pup production has

not increased since 1967 on Robben Island.
Ratio of missed pregnancy

When the ratio of non-ovulation is a constant value for the northern fur seals,
there is a negative relationship between the ratio of missed pregnancy and the true
pregnancy rate. The occurrence ratio of missed pregnancy against the number of
mature females is high for recent years in both sides of the Pacific. The ratio is
higher in the eastern Pacific than in the western Pacific. Off Sanriku, the ratio of
missed pregnancy is remarkably increasing in seals of age 4, as indicated in Fig. 4.
The ratio also shows an increasing trend in seals of ages 5-7.

Female seals which possess the false yellow body in their ovaries fail in im-
pregnation. Missed pregnancy implies no sign of implantation or no sign of preg-
nancy. Failure of implantation and failure of fertilization comprise two categories

in no sign of implantation. CRAIG (1964) states that missed pregnancies are proba-
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bly most of ten due to mating failure or to loss or malfunction of the blastcyst. A
certain trend in the ratio of missed pregnancy which is observed in seals of age 4
off Sanriku suggests that missed pregnancies probably due to the failure of fertili-
zation on the breeding season. The occurrence of loss or malfunction of the blast-
cyst is rather species-specific than age-specific, and hence it is difficult to interpret
that suah an occurrence is characteristically high in young females. If the genetical
problems are taken into consideration, the occurrence of loss or malfunction may be
different among breeding herds of seals.

Off Sanriku, the true pregnancy rate associated with the first ovulation has
changed from 85.79¢ in 1964 to 62.5% in 1971 for females of age 4 and from 100.09%
in 1964 to 80.09¢ in 1971 for age 5. This pregnancy rate has gradually decreased
from year to year in 1964-1971. Examining the follicular cycle of the first ovulation,
CrAIG (1964) estimates that the first ovulation in the Pribilof seals probably takes
place in September. The reproductive organs of mature males are active in Septem-
ber, though how active they are is not accurately known.

There are two cases in the failure of fertilization. One is the case that female
seals succeed in mating but fail in fertilization. The other is the case that female
seals have no chance of mating. In animals of the wild life, no chance of mating

is generally accepted. Poor chance of mating arises from less number of mature
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males, from excess of mature females and from the disturbance by human in seal
rookeries. When the young mature females going on heat later than the main bre-
eding season exceed remarkably mature males in number, chance of no mating be-
comes higher in the females side. Mature males mentioned here imply not only
harem bulls but also idle bulls which attain the sexual maturity.

Unbalance in number or discrepancy in the sexual activity between young ma-
ture females and mature males is possibly reflected on the remarkable increment of
missed pregnancy in females of ages 4 and 5. In this meaning, the land research
is incomplete in relation to the satisfactory stock management of seals. Most of
females in missed pregnancy has biologically a potentiality enough to be impreg-

nated.
Conclusion

In the situation in which the level of seal population size varies, the research
program concerning the reproductive mechanism is incomplete in the pelagic research
as well as the land research. On the basis of the present best informations availa-
ble, the age of sexual maturity and the structure of reproductive conditions were
examined for female seals sampled by Japanese pelagic research off Sanriku in the

western Pacific from 1964 through 1971. Conclusive statements are summarized as
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follows,

1. The age of sexual maturity is recently elevating from age 3 to age 4. Pro-
bably the Robben seal herds significantly contribute to such a increment of
age of sexual maturity.

2. Recently, the true pregnancy rate is remarkably decreasing and on the con-
trary the rate of missed pregnancy is remarkably incresing in young females.
The Robben seal herds essentially contribute to this change.

3. The rising trend of the maturity age and the decline of true pregnancy rate
are two factors of reproduction related to the level of population. These two
factors have a worse effect on the pup production. No increase of pup pro-
duction on Rodden Island in recent years is possibly affected by these two

factors.
Proposed research

In conjunction with the stock management of northern fur seals, we propose the

following research.

1. The standardization of research technique for reproductive conditions of fe-
male seals is necessary for the land research as well as for the pelagic re
search. The ratio of missed pregnancy in young seals is higher in the east-
ern Pacific than in the western Pacific. The research on the reproductive con-
ditions for the Pribilof seal herds should be expedite.

2. The research should be done for the relationship of the level of seal popula-
tion to food intake per head, individual growth, the age of sexual maturity and
to pregnancy rate.

3. In areas which the Robben seal herds stay or migrate, the pelagic research
should be continued to obtain biological informations variable with the level
of populations. For example, in Japan Sea or Okhotsk Sea.

4. In relation to the reproductive capacity of young mature females, the next
research is necessary on land.

a. Balance in number or timing in the sexual activity between young ma-
ture females and mature males. This research includes whether or not
the amount of mature males escaping from the commercial kill is appro-
priate in number to keep the high reproductive rate of females.

b. Effect of disturbance by human in the rookeries on the reproductive ac-
tivity of young females.

c. Distribution and behavior of young females in the rookeries. With regard
to a—c items, it is desirable to review and rearrange the effectiveness of
the manner of researches so far carried out on land, from the view of

stock management.
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