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Abstract

Parturition events in cetaceans are difficult to 
observe in nature and scarcely described in detail. 
Observations from animals in captivity offer the 
possibility to follow complete gestations and 
to obtain a precise description of the series of 
events pertaining to pregnancy and parturition. 
After a gestation period of 11 mo, the parturition 
of a harbor porpoise (Phocoena phocoena) was 
observed for the first time at the Danish research 
facility Fjord & Bœlt on 8 August 2007. Five pre-
partum signs useful to predict the onset of par-
turition were identified: (1) decrease in appetite 
(from 5,064 Kcal/d to 907 Kcal/d at 2 d before 
birth [B-2]), (2) unusual behavior (disinterest in 
training sessions, seeking of physical contact with 
the trainers, restlessness), (3) decrease in body 
temperature of 1.6º C at B-1, (4) swollenness in 
the genital area, and (5) increase in the inter-mam-
mary distance (from 5 to 8 cm at B-1).

During labor, three stages described for other 
mammals in literature were observed and each 
stage’s duration recorded: Stage 1 was character-
ized by uterine contractions and dilation of the 
cervix (between 2 h 19 min and 7 h 39 min), Stage 
2 started with the rupture of fetal membranes (1 h 
42 min at least), and Stage 3 comprised the expul-
sion of the fetus and its membranes (7 h). The 
total duration of the parturition was at least 16 h 
21 min as there is an uncertainty in regards to the 
exact beginning of the labor.

The sequence of visible events occurring during 
parturition was as follows: apparition of the amni-
otic sac, apparition of the calf’s flukes, apparition 
of the peduncle, delivery of the calf, and expulsion 
of the left horn of the placenta followed by the 
right horn. As described for other cetaceans, the 
delivery was caudal.

Contractions seemed to be longer and more 
frequent during the first stage and during the 
beginning of the second stage of labor. The con-
tractions then shortened and became more regular 

during the expulsion of the calf. We observed 
that the expulsion of the calf was not provoked 
only by contractions but helped at the end by a 
violent rotational movement of the mother that 
broke the umbilical cord. The female’s breathing 
rate increased dramatically towards the end of the 
expulsion of the calf. 
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Introduction

There is little information on the reproduction of the 
harbor porpoise (Phocoena phocoena) (Desportes 
et al., 2003; Blanchet et al., 2008), and most of 
the data obtained come from by-caught, hunted, 
stranded, or captive animals (Lockyer, 2003; 
Lockyer & Kinze, 2003; Lockyer et al., 2003). 

Parturition (i.e., the process by which the fetus 
is expulsed from the uterus to the extra-uterine 
environment [Challis et al., 2000]) and peripartum 
events are generally difficult to observe among 
wild animals because they generally tend to hide 
or move away from potential disturbances (Fedak 
et al., 2009). In some cases, females can even volun-
tarily delay parturition if environmental conditions 
are not favorable (Rock, 2006). Parturition in some 
marine mammals species has been documented, but 
mostly for pinnipeds that usually give birth on land 
(Ronald & Thomson, 1981; Stewart et al., 1981; 
Frank et al., 1985; Lawson & Renouf, 1985; Eliason 
et al., 1990; Layna et al., 1999; Blanchet et al., 
2006; Acevedo et al., 2008). However, observing 
and documenting parturition is more difficult for 
cetaceans that give birth at sea with reports limited 
to scarce events that include strandings (Hückstadt 
& Antezana, 2001) or opportunistic observations at 
sea (Gambell et al., 1973; Balcomb, 1974; Weilgart 
& Whitehead, 1986; Notarbartolo di Sciara et al., 
1997; Stacey & Baird, 1997). Harbor porpoises, 
as one of the smallest cetaceans, are especially 
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difficult to spot at sea. A complete birth, from 
prepartum to peripartum events, has never been 
documented in the wild, except the opportunistic 
observation made by Graner (2003) in Sognefjord, 
Norway. In nature, detailed and accurate observa-
tions of parturition are practically impossible to 
obtain. Having animals in controlled environments 
offers more opportunity to witness these events. 
For example, cetaceans’ pregnancies and births 
have been witnessed in zoological settings for the 
few species commonly hosted by aquaria such as 
beluga whales (Delphinapterus leucas) (Dalton 
et al., 1991; Robeck et al., 2005), bottlenose dol-
phins (Tursiops truncatus) (McBride & Kritzler, 
1951; Essapian, 1963), and killer whales (Orcinus 
orca) (Katsumata et al., 1998).

To our knowledge, only two cases of the birth 
of a phocoenid species have been described, 
which were for the Yangtze finless porpoise 
(Neophocoena phocaenoides asiaorientalis) 
(Wang et al., 2005) and a harbor porpoise (James, 
1914). In these cases, however, no detailed 
description of the mother’s behavior or the events 
occurring during parturition were presented.

This report details the first complete birth (from 
prepartum events through the delivery of the pla-
centa) of a harbor porpoise under human care and 
provides detailed information on both the parturi-
tion and peripartum events. 

Materials and Methods

The Fjord & Bœlt in Denmark keeps three adult 
harbor porpoises (one male and two females) 
together on a permanent basis in an outdoor, semi-
open enclosure. All three animals were wild-caught 
in pound nets set in the inner Danish waters. The 
two oldest animals, Eigil (E) and Freja (F), a 
male and a female, respectively, arrived together 
in 1997 and were estimated to be between 1 to 2 
y of age, immature at that time (Desportes et al., 
2003; Lockyer et al., 2003). The third animal, Sif 
(S), a female, arrived at the center in 2004 and 
was estimated to be approximately 1 y old. Harbor 
porpoises are known to become sexually mature 
between 3 to 4 y of age (Lockyer et al., 2003). 
Nevertheless, mating and copulation was observed 
between E and F since 1997 (Desportes et al., 
2003). To our knowledge, F did not conceive until 
2003 when she suffered a miscarriage at an early 
stage in gestation. In 2005-2006, F carried out a 
full-term pregnancy that resulted in a stillborn fetus 
in July 2006; the description of this pregnancy is 
reported in Blanchet et al. (2008). F then became 
pregnant again in September 2006 and gave birth to 
a healthy female calf on 8 August 2007 at 0200 h. 

During the last weeks of the successful preg-
nancy, F was separated from the other animals in 

a maternity pool (8×13×2 m). This enclosure was 
made of an underwater “cage” composed of alu-
minum frames holding small mesh nets (1×1 cm) 
attached to the edges of the floating pontoons sur-
rounding the pool. The corners of the pools were 
rounded with wooden boards, and all edges were 
padded with a foam material. F was still in acous-
tic and visual contact with the two other animals, 
but no physical contact was possible.

Unusual events (e.g., behavioral and physical 
changes) were recorded by the trainers during 
working hours (0800 through 1700 h) and by 
trained volunteers during evening hours (1700 
through 0800 h). Observations during parturition 
were made from a balcony overlooking the mater-
nity pool lit by two floodlights. The behavior of 
the parturient animal was not disturbed as move-
ments around the pool were very limited, and she 
had been desensitized over the precedent months 
to the presence of staff and the light during dark 
hours. F’s body was smeared with white zinc 
ointment (applied the day before the delivery 
through voluntary medical behavior [Ramirez, 
1999; Desportes et al., 2007]) to be able to spot 
her easily underwater to track and record her con-
tractions and the behavior more precisely. The 
measurement of the inter-mammary distance and 
the body temperature were collected voluntarily 
during the pregnancy (see Blanchet et al., 2008).

When labor started, observations were recorded 
ad libitum (Altmann, 1974) by two independent 
observers on an observation sheet and with a 
video camera (Phillips LTC 0600/10). We defined 
a contraction on the basis of observations made 
of bottlenose dolphins (McBride & Kritzler, 1951; 
Essapian, 1963) and from videos of births pro-
vided by Kolmården Djurpark in Sweden. 

Results

Table 1 summarizes the physical, physiological, 
and behavioral changes that occurred for F before 
parturition. Physically, we observed an increase in 
the inter-mammary distance from 5 cm normally 
to 8 cm 1 d before birth (B-1) and a general swol-
lenness in the genital and mammary areas (from 
B-20) as well as occasional secretions from the 
tip of the nipples (from B-64). Physiologically, 
from B-3, F’s body temperature started to drop 
below her average of 36.7º C (SD = 0.4) during 
the pregnancy to reach 35.1º C at B-1. Her food 
intake became irregular from B-8 and went from 
a daily diet of 5,064 Kcal/d (equivalent to 6.4 kg 
of fish) during the last 2 wks of pregnancy to 907 
Kcal/d (1.3 kg) at B-2 and 3,231 Kcal/d (3.2 kg) at 
B-1. The female’s behavior also changed previous 
to parturition. Along with a general disinterest in 
training sessions, F was seeking physical contact 
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with the trainers, offering her ventral side, pedun-
cle, and flukes for rubbing from B-8. Movements 
from the calf were often recorded from B-49 
during daily physical examinations and were 
noticed until B-5. False labor characterized by 
contractions and flexions on B-23 was observed 
in the early morning but stopped after 4 h. 

Table 2 shows the successive events occurring 
during parturition. The time scale is normalized 
in h:min—0.00 is the time of birth (0200 h on 8 
August); the negative times are those before the 
delivery, and the positive times are after the deliv-
ery. The sequence of events was as follows: a part 
of the amniotic pouch was first visible under the 
pressure of the contractions at -7:02 h; at -1:42 h, 
the calf’s tail flukes appeared followed at -1:14 h 
by the rest of the peduncle. Complete expulsion 
occurred 9 h 21 min after the visible start of labor. 
The placenta was retrieved in two pieces at +5:00 
h (left horn) and +7:00 h (right horn). If we divide 
the labor into the three stages of parturition docu-
mented for mammals, the duration of the follow-
ing stages was: 

Stage 1 – between 2 h 19 min and 7 h 39 min
Stage 2 – at least 1 h 42 min 
Stage 3 – 7 h

The total duration of this parturition was 16 h 
21 min. It is important to note that a first nurs-
ing attempt was observed 2 h after birth, and a 
successful nursing occurred 4 h after birth even 
though the placenta had not yet been expulsed. 

Figure 1 shows the evolution of F’s breath-
ing rate during the different phases of labor. Her 
average breathing rate during pregnancy was 2.7 
breaths/min (SD = 0.5), and during the first part 
of labor it stayed within that range. However, from 
the moment the fluke was exposed, F’s breathing 
rate increased up to 4.7 breaths/min during the 
expulsion. 

The frequency of the contractions increased 
as labor progressed, reached a maximum at mid-
labor (6 h before the expulsion), and then started 
to decrease to reach a minimum when the tail 
flukes were exposed as shown in Figure 2. The 
same pattern was then repeated over a shorter time 
until expulsion. 

The duration of the contractions also followed 
the same tendency, with a progressive increase 
until mid-labor and a decrease through the expul-
sion (Figure 3). The longest contractions occurred 
before the tail flukes were exposed. 

Table 1. Prepartum events with time scale in days; B is the birth day (8 August 2007)

Days before 
birth (B-d) Events

B-64 Dry yellow secretion seen at the tip of nipples.
B-49 Movements of the calf perceived through abdominal wall.
B-40 Movements of the calf perceived through abdominal wall.
B-32 Movements of the calf perceived through abdominal wall.
B-23 False labor observed for 4 h in early morning.

White mucus/liquid expulsed during a contraction.
B-22 Movements of the calf perceived through abdominal wall.
B-20 Nipples and mammary slits swollen.
B-19 Movements of the calf perceived through abdominal wall.
B-18 Nipples and genital slit swollen; cervix looks distended.
B-15 Increases of the inter-mammary distance from 5 to 7 cm.
B-8 Change in behavior towards the trainers; F is seeking tactile contact especially around the abdomen, the 

peduncle, and the tail fluke; irregular food intake.
B-7 Same as B-8.
B-5 Movements of the calf perceived through abdominal wall.
B-4 Apparent discomfort throughout the day marked by slower swimming, unusual postures, and poor interest 

in formal training sessions.
B-3 Drop in body temperature to 35.6º C from the normal body temperature of 36.7º C.
B-1 Drop in body temperature to 35.1º C.

Drop in appetite; ate 3.6 kg.
Increases in inter-mammary distance to 8 cm.
Apparent discomfort throughout the day; eyes sunken inside head; tactile contacts the whole day.
Labor started at 1640 h.

B Birth at 0200 h.
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Discussion

Prepartum Signs
Prepartum signs are well-known and documented 
for many mammal species, but the literature is 
scarce regarding details for births in fully aquatic 
marine mammals (Blanchet et al., 2008). A 
change in behavior is usually noted prior to par-
turition such as separation from the social group 
and increase in aggressiveness and restlessness 
(Trevathan et al., 1996). In captive odontocetes, 

future mothers seem to seek the company of other 
pregnant females or females with young (McBride 
& Kritzler, 1951; Stacey & Baird, 1997). As F was 
separated from the rest of the group before the 
birth, it is not known if she would have displayed 
a similar behavior. However, harbor porpoises 
are considered to be solitary animals (Lockyer & 
Kinze, 2003), not belonging to social groups with 
an elaborate social organization like many other 
odontocetes and are believed to give birth alone in 
a sheltered location (Graner, 2003). The change of 
behavior towards the trainers was interpreted as a 
prepartum sign and was already observed during 
the previous pregnancy of the same individual 
(Blanchet, unpub. data).

A loss of appetite is often documented in rela-
tion with the imminence of parturition (McBride 
& Kritzler, 1951) but is highly individual (Robeck 
et al., 2005) and can also depend on the preg-
nancy. For the precedent pregnancy documented 
on the same animal, food intake was null on the 
day of the delivery (Blanchet et al., 2008) in con-
trast with this present parturition when food intake 
was only reduced. A loss of appetite is a sign of 
the imminence of the delivery but cannot be con-
sidered as a precise indicator of the start of the 
parturition itself. 

A drop in body temperature of at least 1º C 
is known to announce the imminence of birth in 
many mammal species from cattle (Porterfield & 
Olson, 1957) to dogs (Tsutsui & Murata, 1982) 
and marine mammals (Katsumata et al., 1998; 
Terasawa et al., 1999). This drop is associated 
with a decreased level of circulating progester-
one (Katsumata et al., 1998; Concannon, 2000) 

Table 2. Events occurring during parturition; the time scale 
is normalized in h:min. 0:00 is the time of birth (0200 h on 
8 August); the negative times are before the birth and the 
positive times are after the birth. The nursing, though not 
typically part of the parturition, is mentioned as it unusually 
occurred during the last parturition stage.

Time during 
labor (h:min) Events

Stages of  
parturition

- 9:21 Start of contractions Stage 1
- 7:02 Amniotic pouch visible 

for the first time
Stages 1 & 2

- 1:42 Fluke visible Stage 2
- 1:14 Peduncle visible Stage 2
- 0:01 Dorsal visible Stage 2
0:00 Calf expulsed Stage 2
+2:00 First nursing attempt
+4:00 First successful nursing
+5:00 Left horn of placenta 

expulsed
Stage 3

+7:00 Right horn of placenta 
expulsed

Stage 3

Figure 1. F’s breathing rate during labor; the x-axis represents the time before the birth in hours: -9 being the beginning of 
labor (1640 h on 7 August) and 0 the time of expulsion (0200 h on 8 August).



 First Observation of the Parturition in a Harbor Porpoise (Phocoena phocoena) 477

and an acute rise of prolactin (Verstegen-Onclin 
& Verstegen, 2008). However the delay between 
temperature drop and delivery can vary accord-
ing to species (Katsumata et al., 2006; Blanchet 
et al., 2008); it can go from 5 d prior to parturi-
tion in killer whales (Katsumata et al., 2006) to 
12 to 24 h in bottlenose dolphins (Terasawa et al., 
1999). In our observations, F’s temperature began 
to decrease at B-3 and reached its minimum at 
B-1, which is consistent with observations con-
ducted during the previous gestation for the same 
animal (Blanchet et al., 2008). 

Other physical signs, such as the enlarge-
ment of the mammary glands and secretion of 

pre-colostrum, are also indicative of parturi-
tion and have been used to assess the reproduc-
tive stage of dead whales like bowhead whales 
(Balaena mysticetus) (Harms, 1993). An increase 
of the inter-mammary distance can be a valuable 
indicator of the onset of parturition in several spe-
cies of odontocetes (Dalton et al., 1991; Blanchet 
et al., 2008); however, this increase can begin sev-
eral weeks before birth and is not an absolute sign 
itself of birth. The inter-mammary distance also 
varies individually but seems to be consistent from 
one pregnancy to another as recorded in our case.

False labor occurs commonly during the last 
stages of a pregnancy in various mammals and 

Figure 2. Frequency of F’s contractions during labor; the x-axis represents the time before the birth in hours: -9 being the 
beginning of labor (1640 h on 7 August) and 0 the time of expulsion (0200 h on 8 August).

Figure 3. Duration of F’s contractions during labor; the x-axis represents the time before the birth in hours: -9 being the 
beginning of labor (1640 h on 7 August) and 0 the time of expulsion (0200 h on 8 August).
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has been documented for bottlenose dolphins 
(McBride & Kritzler, 1951). False labor is thought 
to be a preparation of the muscles from the uterine 
wall to true labor (Woods, 1962; Lye & Freitag, 
1982; Lye, 1994). The increase of the uterine 
muscle activity is stimulated by a combination of 
maternal and fetal signals and occurs frequently 
toward term (Challis et al., 2000). However, false 
labor is not accompanied by any other signs pre-
ceding true labor such as loss of appetite, drop of 
body temperature, or increase of inter-mammary 
distance.

Parturition
The three stages of parturition are well-described 
in a number of mammals (Trevathan, 1996; 
Girotti & Zingg, 2003): Stage 1 is characterized 
by uterine contractions, dilation of the cervix, 
and the allantochorion pushed in the birth canal; 
Stage 2 begins with the rupture of the membranes 
and ends when the fetus is delivered; and Stage 
3 involves the expulsion of the fetal membranes 
(Kahn & Line, 2005). When considering a bicor-
nuate uterus, like in odontocetes, both horns of the 
placenta are expulsed one after the other. Stages 
of parturition described in several species of 
odontocetes, such as bottlenose dolphins (Joseph 
et al., 2000), killer whales (Robeck et al., 2001), 
and beluga whales (Robeck et al., 2005), follow 
the ones described in other mammalian species. 
However, there are differences in the timing and 
duration of these events between species, among 
individuals, and between pregnancies (Robeck 
et al., 2005). Our observations are in accordance 
with the above described sequence, but the dura-
tion of each stage was difficult to estimate pre-
cisely as the rupture of the fetal membranes that 
characterize the passage from Stage 1 to Stage 2 
was impossible to observe. 

At birth, powerful and rhythmic contractions of 
the uterine muscles aided by the abdominal mus-
cles expel the fetus (Stewart & Stewart, 2009). 
Contractions are described in bottlenose dolphins 
as “a spasmodic contraction of the abdominal 
musculature” with the animal’s “tail drooping 
as much as it would if she were sleeping near 
the surface” (McBride & Kritzler, 1951, p. 254). 
Essapian (1963) describes the contractions as “a 
series of strains apparently intended to expel the 
fetus” and the “straining activity as arching their 
back both ways and dilating their genital opening” 
(p. 406). We observed the same type of behavior 
both during false labor and labor. Most of these 
contractions were paired with a “flexion” or arch-
ing of the back. We considered that both move-
ments were part of the same action tending towards 
the expulsion, and we recorded it as the same 
sequence. In horses, the mare may roll during the 

first stage of labor to facilitate the rotation of the 
fetus into the birth canal (Kahn & Line, 2005). In 
monk seals (Monachus schauinslandi) and harbor 
seals (Phoca vitulina), the female often rolls on 
her back presumably for the same reason (Eliason 
et al., 1989; Layna et al., 1999; Blanchet et al., 
2006). In dolphins and porpoises that are giving 
birth in water to a breeched neonate, the flexion 
part of a contraction might have the same action. 

The contractions seemed to be the longest and 
the most frequent during the first stage and at the 
beginning of the second stage of labor. Once the 
fluke was out, the contractions became shorter and 
more regular in duration as well as less frequent. 
A similar pattern is commonly observed during 
delivery in terrestrial mammals when the myome-
trial contractions of the uterus increase in strength 
and frequency as the cervix dilates in Stage 1 and 
culminate in the delivery of a neonate (Kahn & 
Line, 2005). In our case, however, it seems that 
the most violent contractions ended when the 
fluke was exposed but the calf was not born yet. 
We observed that the expulsion of the calf was 
not provoked only by contractions but mainly by 
a violent, swirling movement of the mother as 
described in bottlenose dolphins and interpreted 
as an effort to sever the umbilical cord (McBride 
& Kritzler, 1951; Trevathan, 1996). 

The breathing rate remained within F’s normal 
range during most of the parturition. It started 
increasing dramatically during the end of Stage 
2 and Stage 3 as the frequency and duration of 
contractions decreased. It seems rather counter-
intuitive as one would think that the most energy 
demanding efforts would be associated with a 
higher breathing rate.

During Stage 3, the left horn of the placenta was 
expulsed first, which is consistent with observa-
tions of other cetaceans wherein the left ovary and 
left horn are employed in reproduction (Slijper as 
cited in Silvers et al., 1997). 

The start of nursing appeared to be rather quick 
in F’s case as the first attempt was observed 2 h 
after birth, and the first successful attempt was 4 h 
after birth compared to beluga whales for which 
this time is much longer (between 19 and 51 h). 
However, in this species, there is a large inter-
individual variation, and the experience of the cow 
plays an important role (Robeck et al., 2005). It is 
likely also to be the case in harbor porpoises. 

These observations provide the first description 
of parturition and peripartum events in a harbor 
porpoise. They confirm that prepartum indicators 
exist also in this species (e.g., behavioral changes, 
decrease in appetite, enlargement of mammary 
glands, secretion of colostrum, increase in the 
inter-mammary distance, and decrease of body 
temperature). Being able to pinpoint the onset of 
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parturition is essential to follow the process of 
labor and identify possible problems such as dys-
tocia, stillbirth, weakening of contractions, or any 
abnormal behavior from the parturient animal. 
But as literature shows, there is a wide inter-indi-
vidual variability in several odontocete species. 
More pregnancies from single animals and dif-
ferent individuals of the same species need to be 
observed to establish a reliable baseline essential 
for an efficient management of animals in zoo-
logical settings. 

Studying the reproductive behavior of captive 
animals can help to gain a better understanding 
of the factors influencing reproduction of endan-
gered species like harbor porpoises and to under-
stand some of the population recovery factors.
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