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Introduction

The viviparous blenny or eelpout (Zoarces
viviparus L.) occurs in coastal areas of
the North Atlantic Ocean up to the White
Sea and in the brackish waters of the
Baltic. The species is generally found in
littoral areas, where the benthic vegeta-
tion provides shelter and feeding habi-
tats. In the Baltic, however, the viviparous
blenny also occurs in deeper waters, e.g.
in the Gulf of Riga where it is fished
commercially by bottom trawls.

During the past decade many data
which relate to the biology ofthis species
have been obtained, partly in connection
with its use as an indicator of effects of
toxic substances (Jacobsson, et al., 1986;
Jacobsson & Neuman, 1991; Jacobsson et
al., 1993). The female viviparous blenny
has one single ovary in which the oocytes
are fertilised immediately after ovulation.
The embryological development is 2-3
weeks long, and the larvae stay in the
ovary after hatching for a period of about
3-4 months before parturition. Although
the eggs are comparatively large and yolk
is available for the first larval development,
the larvae are dependent on a transfer of
maternal nutrients for their growth. Some
aspects of maternal-embryonic relation-
ships have been studied: the nutritive
role ofthe embryotrophe (Kristofferson et
al.,1973; Korsgaard, 1986), vitellogenin,
lipid and carbohydrate metabolism during
vitellogenesis and pregnancy (Korsgaard
& Petersen, 1979; Kristofferson et al.,
1974) calcium metabolism in relation to
ovarian functions during pregnancy (Kors-
gaard, 1994) and uptake time - course
distribution and elimination oftoxic com-

pounds in embryos and ovarian tissues
(Joensen & Korsgaard, 1986). There is,
however, still little known about many
aspects of the reproduction biology, par-
ticularly early development and larval
growth patterns, malformation frequen-
cies and survival rates of larvae before
parturition under natural conditions.
Variations in annual recruitment are as
well poorly known in this species.

The viviparous blenny occurs as nu-
merous local stocks and races (Schmidt,
1920) with probably different life characte-
ristics, but the reproduction biology of
the species is up to now studied only in a
few areas in Sweden, Finland, Denmark,
Germany and NW Russia (Soin, 1968;
Kristofferson & Oikari, 1975; Korsgaard,
1986; Jacobsson et al., 1993, Gotting
1976).

As the viviparous blenny is easy to
catch, abundant within a large area of
distribution, and has a stationary beha-
viour throughout its entire life cycle, it
has been proposed by HELCOM as well
as OSPARCOM for monitoring of conta-
minants and their biological effects. Ho-
wever, the quality assurance process
needed before introducing the viviparous
blenny in standardised programmes, in-
cluding a continued research on repro-
duction biology, is not yet completed. The
aim of the present work is to widen the
knowledge of its reproduction by analy-
sing maturation, spawning, fecundity,
juvenile growth and within-brood compe-
tition in a Kattegat population, as well as
to document normal mortality patterns
before parturition.
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Material and methods

All fish were sampled in the Swedish coas-
tal waters of Kattegat (Batfjorden Bay;
salinity 18-22 ppm; Figure 1), between
July 8, 1994 and September 11, 1995,
using small fyke nets with mesh size 10
mm (Thoresson, 1996). The total number
of fish sampled and the different analy-
ses are presented in Table 1.

Length (total length, TI, mm) and
weight (total, Tw, and somatic weight, Sw,
0.1 g) was measured. Otholits were col-
lected for age determinations. The fema-
les were quickly decapitated and the eggs/
larvae were immediately dissected out of
the ovary, enabling the rate ofliving/dead
juveniles to be estimated. Gonads (total
and empty weight in the case of pregnant

Kattegat

iGoteborg

Figure 1 The investigation area.

females), liver and digestive tract were
weighed (0.01 g). Relative gonad size was
estimated as the gonadosomatic index,
GSI, calculated as gonad weight in per-
cent of somatic body weight. All ovaries
from pregnant females were examined
using binocular microscope. The eggs/
embryos or larvae (after determining if
they had died during pregnancy) were
counted and random samples of 10-25
were taken for estimating mean lengths
and weights. Larvae were blotted on ab-
sorbent tissue paper before weighting.
Dry weights were measured after freeze-
drying during 48 h. Samples of eggs and
larvae were fixed in Bouin’s solution
throughout the period of development.

Batfjorden Bay
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Table 1 . Catch data.

Females Males Juveniles*
Basic Histological Egg/larvae

analysis study dry weight
1994
July 17 6
August 23 11 50
September 42 21 3 22
October 63 9 29
November 19 4 2
December 34 6 16
1995
January 44 2 18
February 4 3 2
March 10
April 28 11
August 1 6
September 36 17 86

* free-swimming juveniles

After embedding in paraffin wax 8 jim
thick sections were produced and stained
according to standard histological tech-
niques. Nonfertilized or dead eggs were
identified by microscopic analysis. Spaw-
ning time was determined by internal
examinations offemale gonads. Maturity
of males was estimated by visual exami-
nation and GSI. The limit of maturation
was set at GSI=1.

Estimations of mortality were made
during all developmental stages. Total
mortality (Tm) was defined as:

Tm = 100-(a/b) + 100 ;

(a=number of larvae ready to leave ovary;
b= number of ovulated oocytes) and was
calculated by pooling mortalities during
three different periods. Estimations of
early egg mortality (embryos dead before
epiboly plus ovulated, but not fertilised,
eggs) were made during pre-hatching
development, because dead eggs vanish
soon after the hatching of normal eggs.
Estimations of mortality during early
post-hatch development were carried out
during 2-3 weeks after hatching, as nor-
mally developed larvae start to eat dead
or retarded larvae during the second half
ofpregnancy. Accurate estimations ofthis

mortality component are, however, seldom
possible as embryos dying during early
development may be disintegrated in the
ovarian fluid. However, abnormal embryos
(even very extreme ones without head)
can stay alive up to parturition and the
most likely cause of their disappearance
from the ovary is that they are eaten by
bigger larvae. Mortality during the se-
cond half of gestation was estimated in
November-December by counting late-
dead larvae.

The growth of larvae was estimated
individually from length and weight data.
The weight increase of total broods was
described by the use of GSI and an em-
bryosomatic index (ESI), i.e. the relation-
ship between the total weight ofall young
(except ovarian tissue and fluid) and the
somatic weight of the female.

The contents ofthe digestive tract of
the analysed females were investigated.
Occurrence of food was estimated accor-
ding to the following classification: 0 -
empty; 1 -food fills less than 10% of the
digestive tract; 2 -food fills 10-50% ofthe
digestive tract; 3 -food fills more than
half of the digestive tract.
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Results

Maturation

Most females attained sexual maturity at
the age of 1+, during their second summer.
Only 30% of analysed 1+ females (n=51)
were immature, and all 2+ females (n=31)
were mature. The total length of the 1+
females varied between 185 and 250 mm
at first fertilisation, with an average of
about 220 mm. The smallest mature
female was 185 mm long and weighed
27.4 g (Sw 22.9 g). She was caught on
October 24 and her ovary contained 16
normally developed larvae. The biggest
juvenile female was also caught on Octo-
ber 24 (T1 222 mm, Tw 37.0 g, Sw 33.9 g,
age 1+). Males attained sexual maturity
at the age of 1+ and had at their first
spawning total lengths between 149 mm
(Tw 13.7 g) and 231 mm (Tw 39.1 g) with
the average of 205 mm.

Spawning

In 1994, 11 mature females were analy-
sed on August 31. According to histologi-
cal examinations only one of those had
ovulated eggs in the ovary. Two to three
females were analysed daily from Sep-
tember 9 up to the end of October. The
embryological development among females
was found to be synchronous (+one day).
Estimated from embryological stages and
the speed of embryo development, the
fertilisation of all analysed females took
place between September 3 and 6.

In 1995, daily samplings on the same
spawning ground were made from August
26 until September 10 at water depths
between 0.5 and 2.0 m. Catch data are
presented in Table | and Fig 2. According
to the histological study, all females with
ovulated oocytes were also fertilised (with
the exception of one fish which had dead
oocytes inthe ovary). Samplings were also
made near the opening of the bay at
depths of 4-6 m (500 m from the spaw-
ning ground) during the same days. Fish
were more abundant than on the spaw-
ning grounds until September 5, and the
shares of females and males were almost

equal in the catches. All females had
unovulated oocytes in their gonads. After
September 6 no females were found in
this deeper place and the number of
males decreased rapidly. The observation
indicated that spawning ofthe viviparous
blenny in Batljorden Bay in 1995 took
place at or close to September 5-6, i.e.
nearly at the same time as the previous
year. Water temperature at spawning
was about 18°C in 1994 and about 16°C
in 1995.

Eggsize and hatching

The oocyte diameters some days before
ovulation varied between 2.2 and 3.5 mm
with an average 0f2.9 mm and an average
wet weight of about 15 mg. The average
diameter of the eggs after ovulation and
fertilisation (cleavage stage according to
histological examination) was 3.1 mm and
the average wet weight 21.3 mg.

CPUE

26 28 30
August September

H Females with unovulated oocytes
[] Females with ovulated oocytes

/V Males

Figure 2. Catch per unit ofeffort (CPUE) of
viviparous hlenny during the 1995 spawning
season (on spawning grounds).
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At the time of fertilisation the go-
nads in most cases contained a group of
smaller but still clearly trophoplasmic
oocytes (diameter circa 25% lower than
normal) besides the normally developed
oocytes. The share ofsmall oocytes varied,
but in some cases it reached up to 25% of
the total number of eggs. Some of these
eggs seemed to develop and hatch.

Egg size ofthe viviparous blenny was
not significantly correlated to female size.
However, the smallest oocytes were pro-
duced by small females at their first spaw-
ning and the youngest females also had
the highest shares of abnormally small
oocytes. Most of those were atrethic at
the time of ovulation, but some were fer-
tilised, however usually containing ab-
normal embryos.

Immediately before hatching the
average egg diameter had increased up
to 4.8 mm. On three occasions, Septem-
ber 18, 22 and 24, females were analysed
on the same day as the hatching oflarvae
took place (ovary contained both hatched
and non-hatched larvae). No hatched
larvae were found before September 18
(17 females analysed September 9-17)
and no non-hatched larvae after Septem-
ber 24 (23 females analysed during the
next 7 days and totally 36 during 14 days,
up to October 8). Hatching thus took place
during a period of about one week, and
hatching synchronicity within the popu-
lation and within single broods was high.
Mean weight of the larvae on the day of
hatching was between 30.9 mg (T1 14.7
mm) and 38.3 mg (T1 17.2 mm). Varia-
tions between larvae within broods were
small, generally +1 mg in weight and
+0.5 mm in length.

Fecundity

Total fecundity was studied during Au-
gust-September 1995 and on a smaller
material collected in 1994 (Fig. 3). Diffe-
rences between years were rather small.
The total number of larvae hatched (ab-
normal young included; Fig. 4, 5) varied

Total fecundity

100 - 1995

20 40 60 80 100 120 140
Somatic weigth of female, ¢

Figure 3. Total fecundity in relation to
the somatic weight of viviparous blenny
during the 1994 and 1995 spawning
seasons.

No. of fry

120 -

80 -

S N S W

0 40 80 120 160 200
Somatic weigth of female, g

Figure 4. Number oflarvae in relation to
the somatic weight offemales.

No. of fry

160 -

120-

250 300 350
Total length of female, mm

Figure5. Number oflarvae in relation to
the total length offemales.
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from 6 (T1 203 mm, Sw 28.3 g, age 1+) to
161 (T1330 mm, Sw 153.0 g, age 5+). The
somatic weight of the females explained
63% and 80%, respectively, of the total
fecundity and the number ofpost-hatching
larvae. The correlation between numbers
of larvae hatched and female weight and
length was also strong (r=0.89 and r=0.88,
respectively).

Gonadosomatic and embryosomatic indici

The development of male gonads was
described by changes in GSI from July
1994 to April 1995 (Fig. 6). In the begin-
ning of July male GSI varied between
1.0-3.5. During July and August GSI
values grew slowly, reaching a peak (1.5-
3.6) at the end of August, when spawning
took place. At the end of September male
GSI values dropped to 0.2-0.4. Two males
captured in December and one in January
were found to have abnormally big testes,
GSI 2.5, 4.5 and 3.0, respectively, which
represent pre-spawning values.

The GSI of adult females increased
from September throughout the period of
pregnancy and fell down to initial July
values in December-January (Fig. 7). The
embryosomatic index (ESI) followed a
similar pattern.

Growth of larvae and parturition

The length growth of larvae (Fig. 8) was
documented from the second week of preg-
nancy (pre-hatching larvae) up to partu-
rition. Parturition began in December and
continued to the end of the sampling
period, i.e. end ofJanuary (Fig. 9). Varia-
tions between normally developing larvae
appeared to be quite small. A few abnor-
mal and much smaller larvae were seen
in almost all broods, in most cases not
more than 1-5% of the total number of
larvae.

A power function (y=1.8-x°46) provided
the best fit to the length increase curve.
During the second half of pregnancy,
growth rate decreased and variations in
mean lengths between broods increased.

....... L Y N,

Figure 6. Gonadosomatic index (GSI) of
males.

GSI

50 «
40-
30-

20-

10-

IJFMAMII ASOND

Figure 7. Gonadosomatic index (GSI)
offemales.

Length of fry, mm

Figure 8. Length growth oflarvae.
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No. of females

No. of females
[ Females with broods

m Females after parturition

Figure 9. Parturition time indicated by
the number of females with or without
broods at samplings in Oct-Jan 1994—
1995.

Time explained 93% ofthe variations bet-
ween broods in average larval length (lin-
ear equation) during the first 50 days.
During the next (last) 80 days this value
was only 44%. For the whole pregnancy
period time explained ca 85% ofthe vari-
ations. The average length growth per
day was 0.66 mm during the first three
months of pregnancy, September-Novem-
ber, when length growth was nearly lin-
ear.

In some cases when many ofthe lar-
vae within broods had died, the growth of
the surviving offspringwas increased. For
example, a 265 mm long female (sampled
on October 29), with only 11 young in the
ovary (the normal number for such afemale
is about 50) had unusually big larvae.
Normal larvae in the sample had a total
length 0f34-45 mm (Tw 0.11-0.31 g), but
the larvae of this specimen had already
attained a length of51-54 mm (Tw 0.46-
0.54 g), which corresponds to normal
values at parturition. To estimate the
effect of relative fecundity on length
growth of larvae, periods during preg-
nancy were selected when a comparati-
vely high number ofsamplings were made

during ashorttime interval. The average
length of the larvae (length corrections
assuming a daily growth 0f0.66 mm were
made to minimise the effect ofdifferences
in sampling time) was plotted against
the number of larvae per unit female so-
matic weight (i.e. relative fecundity). On
one occasion (December 9-11,29 females)
this variable explained only 8% of the
differences between larvae. On another
occasion (28-30 December, 18 females) the
degree of explanation was 53%.

Weight growth ofthe larvae followed
the same pattern as length growth. During
the first part of pregnancy differences
between broods were small, but close to
the end of the pregnancy period growth
rate decreased and variations between
broods grew. However, differences bet-
ween individual normal juveniles inside
broods were quite small up to parturi-
tion.

The weight/length relationship, i.e.
the condition factor (Cf), showed some
differences between broods (but not inside
broods) up to the end of pregnancy. In
spite of those small variations in Cf, the
average length of larvae explained 98%
of the weight differences between broods
during the whole post-hatch period.

Based on a study of 24 females the
average dry weights of the young (n=10
per female) and the share of dry weight
was calculated. Percentage of dry matter
increased from hatching (approximately
13%) up to the parturition stage (approx-
imately 19%). In some cases variations in
percentage of dry matter between larvae
with equal wet weights were quite big
and therefore wet weight explained only
67% of the variations in water content.

Mortality before parturition

Egg mortality in 1994 (embryos dead
before epiboly plus ovulated, but not
fertilised eggs) varied between 0 and 65%.
The average value was 14% (14 females
analysed). Smaller (younger) females sho-
wed a somewhat higher egg mortality
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rate, but variations in length explained
only 30-36% of the variations in mortal-
ity.

Estimations of mortality during ear-
ly post-hatch development showed that
the percentage of surviving larvae varied
from 81 to 100, 95% as an average (35
females sampled). Survival rate was hig-
her in the larger broods. Nevertheless,
variations in total number of larvae ex-
plained only about 30% of the variations
in larval mortality during this period and
variations in somatic weight of female
explained even less. Mortality during the
second half of pregnancy was very low,
0-19%.

Total juvenile mortality before par-
turition varied between 0% and 72%
during the 1994-1995 pregnancy period,
with an average value of 22%. On some
occasions (3 out of 242 females analysed
in 1994) reproduction totally failed by
some unknown reason. Those three fema-
les had developed gonads but no larvae or
eggs and they were excluded from the
calculations of mortality.

In autumn 1995, the reproduction of
the viviparous blenny in Batfjorden Bay
was seriously disturbed. Spawning took
place, but in most females studied (15
from 19 sampled fish after September 7)
all eggs had died after cleavage. One fem-
ale carried eggs which had died after epi-
boly and only three had normally develo-
ping embryos (histological study).

Female feeding and condition factor of adults

During July-August most females con-
tained some food in the digestive tract. At
spawning time the feeding activity ofthe
females decreased and during an approx-
imately one month long period from mid-
September to mid-October almost all
females had empty digestive tracts. From
the second half of October feeding activi-
ty was resumed and remained increasing
up to mid-January (Fig. 10).
Cfoffemales (Fig. 11) and males sho-
wed different seasonal patterns. Males

had lowest Cfvalues in October, approx-
imately one month after spawning, after
which Cf started to increase again. Cf of
females was highest before fertilisation
and decreased up to mid-December.

Feeding index

Figure 10. Feeding pattern in females.

Cf

Figureil. Conditionfactor (Cf) inferna-
les.
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Discussion

According to Rass (1949) the viviparous
blenny reaches sexual maturity in the
second year of life, at a length of 16-17
cm (locality unknown). These data seem
to be the only source in literature up to
now. Most ofthe females analysed in the
present study were also mature in the
second year of life, but they achieved
maturity at a bigger size. All 16-17 cm
long females sampled were still juveni-
les. Males, however, matured at a size
smaller than 16 cm and an only 15.7 cm
long male had the highest GSI value
documented during the study.

Spawning in Batfjorden Bay took
place in the beginning of September. A
few females were probably fertilised al-
ready during the last days of August.
Males reached the spawning grounds
some days before the females. Synchron-
icity of spawning in the population was
high and the fertilisation took place within
2-3 days. Earlier studies from the Baltic
and the North Sea report almost the same
spawning time as described in this study.
Kristofferson et al. (1973) observed, that
spawning of the viviparous blenny at
Tvarminne, GulfofFinland, took place in
August and September. However, later
data from the same area (Kristofferson &
Pekkarinen, 1975) suggest (according to
internal examination of male gonads)
spawning time to be in July-August. Got-
ting (1976) reports that in Helgoland
(North Sea) oocytes were ready for fertili-
sation in July-August, but embryos did
not appear in the ovaries of pregnant
females until September. In Little Belt,
Denmark, spawning takes place in the
first decade of September (Korsgaard &
Petersen, 1979; Korsgaard, 1986). Accor-
ding to Soin (1968), White Sea blennies
mate much earlier, during spring and
summer (first parturition already in July-
August).

Bretschneider and de Wit (1947), who
studied a blenny population in the North
Sea near Den Helder, North Holland,
found pregnant females at two seasons -

the highest frequency of pregnancy oc-
curred during autumn, but some females
carried young from April to July. Later
studies from the Baltic Sea (Kristoffer-
son & Pekkarinen, 1975) documented only
autumn pregnancies. Neither Korsgaard
(1986), who collected females from Little
Belt, Danmark, norJacobssonetal. (1993)
sampling viviparous blennies from Ska-
gerrak and the Baltic, found any eviden-
ce for two spawnings. Schmidt's report
(1920) concerning population genetics in
southwestern Kattegat contains a state-
ment that in June gametes are not yet
ripe, which indicates that only autumn
pregnancy took place. During the pre-
sent study only 4 specimens showed signs
supporting the possibility that also some
females in Kattegat can carry young
during the spring-summer season. Two
males caught in December and one in
January were found to have strikingly
high GSI values, corresponding to nor-
mal pre-spawning values. One female
caught in mid-September had an empty
gonad filled with remnants from follicu-
lar sacks, which is characteristic of the
post-parturition period (normally Decem-
ber-February). In spite ofthose observa-
tions two separate pregnancy seasons
does not likely occur in the Kattegat.
Hatching of the eggs inside a brood
took place almost synchronously, which
can be explained by the “chain-reaction”
hypothesis. The hatching enzymes rele-
ased by the first hatched larvae accelera-
te or even stimulate hatching of others.
The idea that hatching enzymes released
by one larva may stimulate hatching of
others was presented already by Moriwaki
(1910) and later confirmed by many aut-
hors (Yamagami, 1988; etc). In the vivi-
parous blenny this hypothesis was sup-
ported by two observations. Firstly, the
hatching of abnormal larvae took place
during the same, quite short period of
total hatching and even the dead embry-
os and unfertilised eggs "hatched” or
"vanished” from the ovary at the same
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time. Secondly, on some extreme occasi-
ons when most of the eggs were malfor-
med and only few normal young hatched
(this indicates that the concentration of
hatching enzymes was too low in the ovary),
the rest of the eggs had stayed intact
during all the pregnancy period.

The increased percentage ofdry mat-
ter in growing larvae, recorded during
the present study, agrees with data re-
ported by Korsgaard (1986). However, in
this area (Little Belt, Denmark), eggs
during the cleavage stage were heavier
than in Batfjorden Bay, 27 mg as an aver-
age, and the mean weight of newly hat-
ched larvae (45 mg) was also remarkably
(circa 10 mg) higher.

Korsgaard and Andersen (1985) des-
cribed larval weight growth from Novem-
ber to January as nearly linear. Accor-
ding to the present study a power func-
tion provided the best fit to both weight
and length growth of larvae. In Decem-
ber-January growth seemed to decrease
or even stop and variations between
broods increased. It is not clear, whether
the juveniles had achieved optimal par-
turition size already some weeks before
the real parturition took place or that
their growth had decreased in certain
broods by lack offood. Neither could it be
excluded that after parturition started
only those juveniles could be sampled,
which belonged to comparatively slow-
growing broods.

Fecundity of the viviparous blenny
is, as arule, well correlated with the body
size of females (Goétting, 1976; Jacobsson
et al., 1993). However, fecundity is gene-
rally measured during the post-hatching
development, when it is too late to detect
unfertilised oocytes and eggs dying before
the stage ofepiboly. Maximum number of
larvae in broods documented during the
present study appeared to be remarkably
smaller than the number reported by
Kristofferson et al. (1973), who mentio-
ned that in females from the Gulf of Fin-
land the number of larvae was up to 296.

However, those females were very large,
maximum T1 was 420 mm, and the relati-
ve fecundities were not reported.

Differences in ESI values between
age groups of females varied more than
the differences in average larval length,
which were not correlated to size or age of
female. Attempts to describe the growth/
time relationship of young by the use of
larval length and weight is not always
satisfying, because growth of the indivi-
dual larvais closely related to the maternal
supply of food (Korsgaard & Petersen,
1979; Korsgaard & Ostergaard-Andersen,
1985; Korsgaard, 1986). Some estimates
made during this study showed that the
number of larvae per unit of female so-
matic weight during one series of analy-
ses explained more than 50% ofthe vari-
ations between average lengths ofbroods.
In some extreme cases, with only few sur-
viving larvae, the larval growth was ex-
traordinarily rapid. However, ESI values
(and also GSI) of such specimens were
more close to average.

The normal survival of embryos and
larvae between fertilisation and parturi-
tion as well as the fertilisation success of
the viviparous blenny is not well known.
It is generally considered that in most
teleost species the mortality is highest
during so-called critical periods of early
embryological development, and that the
fishes are very sensitive to exposures to
xenobiotics during these early stages
before organogenesis (Wilson, 1973). In
viviparous species, however, there is a
considerable risk of mortality due to fem-
ale insufficiencies also during later parts
ofthe pregnancy. In normal environmen-
tal conditions, very low mortality of the
larvae during late pregnancy has been
recorded by Jacobsson et al. (1986,1993),
observations supported by the present
study. However, when pregnant females
were exposed in the laboratory or in the
field to effluents from bleached pulp mills
as well as chemical industries (Jacobsson
et al., 1986; Jacobsson & Neuman 1991;
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Vetemaaetal., 1997), increased mortality
of larvae in late stages of development
were observed as well as reduced larval
growth rates.

Why reproduction success of vivipa-
rous blenny in Batfjorden Bay during the
autumn 1995 was very low is not clear.
However, strong easterly winds caused a
temperature decrease from 16.5 °C, which
is normal for the season, to 11.5 °C 3-4
days before ovulation. The fact that some
females caughtin a small archipelago 8 km
from the Béatfjorden Bay (Vetemaa, un-
published), where temperature had been
more stable, showed better reproduction
success (5 of 6 sampled females had nor-
mally developing eggs), seems to support
the hypothesis that reproduction was dis-
turbed by unfavourable temperature con-
ditions. The temperature in the bay was
much more stable in 1994.

There are two observations sugges-
ting the possibility that females have sys-
tems to regulate fecundity, i.e. signifi-
cantly reduce the number oflarvae ready
to leave the ovary in relation to the number
of oocytes which started to grow. Firstly,
female viviparous blennies have remarka-
bly higher shares of abnormal oocytes
than most other teleost species. This is
probably also true when comparing the
shares of larvae with serious malforma-
tions. Itis, however, difficult to estimate
malformation rates in non-viviparous
species, as the mortality of malformed
larvae probably is very high. Secondly,
the size of the female was better correla-
ted with the number of post-hatching lar-
vae in the ovary than with the total fe-
cundity. According to the present study
the degree ofexplanation was 80 and 63%,
respectively. Earlier estimations (Jacobs-
son et al., 1993), showed that the somatic
weight of females explained 50-75% of
the variation in the number of larvae.

Although there are some studies
reported onthe feeding ofviviparous blenny
(Larsen, 1936; Aneer, 1975;Urtans, 1992),
the annual feeding rhythm of females,

especially during the pregnancy, when
the energetic demands are high, is still
almost totally unknown. The present
study showed that during September-
December Cf of females had a tendency
to decrease, which indicates that during
this period energy input through feeding
did not cover the expenditures for larval
growth, which may be a cause for compe-
tition between larvae. Cf-values in Janu-
ary were higher again, which may be an
effect of higher feeding activity and/or
decreased juvenile growth. The former
hypothesis was supported by the digestive
tract analyses.

During the past two decades some
data about maternal-juvenile relation-
ships have been published (Kristofferson
etal., 1973; Korsgaard & Petersen, 1979;
Korsgaard, 1986). However, these aut-
hors did not discuss the possibility offood
competition between larvae. Accordingto
the present study, competition inside
broods may have significant effects during
October-November, when the growth rate
ofthe larvae is maximal and the females
probably suffer from malnutrition. Fem-
ale muscle fat concentrations are also
lowest in October-November (Jacobsson
etal., 1993). During this period the num-
ber ofyoung per unit of somatic weight of
female thus may influence the growth
rate of offspring. At the same time the
observation that growth rates of all lar-
vae in single broods were almost equal
suggests that female feeding and mal-
nutrition does not lead to differences bet-
ween individual offspring but to limita-
tion of growth of the whole brood.
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