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in the water surface, or resting on submerged twigs and plants just
below. Especially the females were also very often observed swim-
ming lazily, or floating, just below the water surface, or in the
middle water layers, hunting for Cladocera and other small, freely-
swimming, animals.

In the first half of May the activity pattern of the
males was not very distinct (not significant, Chi-square test:
0.2<P<0.3), although in the females it was (P<0.001), and as was
also the case for both males and females in the second half of May
(P<0.001) and in the first half of June (P<0.001). The main diffe-
rence between the patterns found in the second half of May and the
first half of June, apart from the shift in maximum activity of the
females from 20.00-23.00 hrs. to 23.00-02.00 hrs., 1s the fact that
the males showed a relatively higher degree of activity during the
period around midnight (23.00-02.00 hrs.).- In the second half of
June the activity patterns of both males and females did not deviate
significantly from a pattern of steady activity throughout the
24-hr. period (0.5<P<0.7 and 0.1<P<0.2, respectively).

Table 1. Level of activity in aquatic 7. vulgaris adults compared
to that of the foregoing interval. Data taken from the
main courtship season (second half of May and first half
of June). Wilcoxon's signed-ranks test for two groups
(one-tailed), significance levels. (When considering each
individual trap, the number is put in brackets.) Arrows
indicate increasing or decreasing activity.

Hr. 11-14 14-17 17-20 20-23 23-02 02-05 05-08 08-11
Sex

g = 0.00/ o0.05/ 0.025\ - ~0.05/ 0.005\ -
(0.005) (0.025)

P< _
99 - 0.08/ o0.01/ 0.025/ - 0.025\ 0.05\ -

Considering the second half of May and first half of June,
the main courtship and egglaying season, the activity patterns with
a single midnight peak for females and two peaks, evening and morn-
ing, for males are statistically significant (Table 1). Activity and



distinct activity patterns could be found at all registered tempera-

tures (down to 5-6°C).

Terrestrial T. vulgaris

In the terrestrial investigations only a relatively small
number of newts were studied. 10-11 July (1975) normal conditions
for the summer period were registered. The minimum air temperature
was 6-7°C during the night, and the newts were relatively highly
active during this period, though showing little activity during
the day. The peak of (total) activity in the late evening recorded
(Fig. 4) was significéntly greater than the activity before and
after this time of day (all values are compared to those of the
foregoing interval, Wilcoxon's signed-ranks test: 20.00-23.00 hrs.
P<0.005; 23.00-02.00 hrs. P<0.05). As a whole the activity seems
two-peaked and probably not much different in the two sexes. Acti-

vity was noted when the relative humidity exceeded about 85%.

T. cristatus

At the course of the trapping investigations at Vasselje=-
moen for aquatic 7. vulgaris, some specimens of T. cristatus also
went into the traps. Although relatively few newts were caught,
the basic activity pattern of 7. cristatus is fairly clear and is
readily comparable with that obtained by Himstedt (1971).

The maximum activity obtained by the females fell during
the interval 20.00-23.00 hrs. early in the season, but shifted to
23.00-02.00 hrs. later on in the year. There may perhaps be a
minor peak of activity recognisable in the morning. The activity
pattern of the males seemed to be essentially the same as that of
the females. At the start and finish of their aquatic phase, the
activity pattern of the entire newt population seemed to be more or
less steady.

Fig. 5 shows the changes in the pattern of activity of
adult 7. cristatus throughout the trapping season at Vasseljemoen.
when both halves of May and the first half of June are taken togeth-
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er (Chi-square test: P<0.001) and in the second half of June
(P<0.01), the activity maximum of the females and the late evening
increasing activity of the males were statistically significant
(Table 2).

Table 2. Level of activity in aquatic T. cristatus adults compared
to that of the foregoing interval. See legend to Table 1.

Hr . 11-14 14-17 17-20 20-23 23-02 02-05 05-08 08-11
Month Sex.

oo - - - =~o0.05/ - = = =
P<
May 99 - - - 0.005/ 0.025\ - = -
June 1 :
June 2 - = = = 0.025/ 0.005\ - =

A comparison of the activity patterns of T. vulgaris and
T. cristatus is shown in Fig. 6, in which the data are expressed
as percentages of the total numbers caught. At 20.00-23.00 hrs. T.
vulgaris males start to become less active, while T. cristatus
males still increasing their activity. 7. cristatus is, on the
whole, a more dark-loving species than is T. vulgaris. This tenden-
cy is also seen in diagrams from Blanktjgrndalen and Tverrved (Fig.
5). At Vasseljemoen ‘and at Tverrved, T. cristatus adults were often
observed by night, but very rarely by day. This was also Frazer's
(1978) experience from Britain.

T. vulgaris larvae

At Hastad the T. vulgaris larvae showed a diurnal acti-
vity pattern during each investigation period throughout the season,
i.e. from mid-July (mean larval body-length 11 mm; mean total
length 21 mm) to the end of September (16 mm/31 mm). Fig. 7 provid-
es a picture of the diel variation in activity. This, practically
speaking, 1s symmetrical around noon or early after noon. The
activity patterns for each day at Hastad are significant (Chi-square
test: for July 1974: P<0.001, August 1974: P<0.05, September 1974:
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Fig. 6. Relative degree of activity (%) through a day and night

of T. vulgaris and T. cristatus in the first half of June.
The percentages are based on the following number of ani-
mals: 7. vulgaris: 215 males, 321 females; T. cristatus:
11 males, 29 females.

(P<0.001, August 1975: P<0.001 and September 1976: P<0.001). The
data for July and September showed a mid-day maximum, while the
data for the other times of year showed a somewhat reduced level of
activity at mid-day. During the night (cf. the 5-lux limit) only a
very few larvae were found moving around. All in all the morning
increase in activity was statistically significant (Wilcoxon's
signed-ranks test: 05.00-08.00 hrs. P<0.025; 08.00-11.00 hrs. P<
0.005), as was the decrease in activity in the evening (17.00-20.00
hrs. P<0.005; ‘20.00-23.00 hrs. P<0.01; 23.00-02.00 hrs. P<0.05).
The investigations made at Tverrved, in southern Norway, also show-
ed that 7. vulgaris larvae exhibited minimum activity during the

period around midnight.

T. cristatus larvae

Both the investigation in Blanktjgrndalen and that at
Tverrved (each two days at Tverrved, P<0.001) showed that 7. cris-
tatus larvae have a diurnal activity pattern with a very low level
of activity when the light intensity falls below 5 lux (Fig. 8).

The increase in their level of activity in the morning is signifi-
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cant when the data for all four days and nights are taken together
P<0.025),
the evening (20.00-23.00 hrs.
It would appear that the main period of activity falls in

(Wilcoxon's signed-ranks test:
decrease in activity shown in
0.005).

the afternoon/early evening (Tverrved).

vulgaris larvae at Hastad and Tverr-
wWhite triangles show midday.
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A characteristic feature of
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the behaviour of the larvae of T. cristatus is the way they swim

to-and-fro, or hover in the middle water layers, by day.
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Fig. 8. Diel activity of 7. cristatus larvae at Blanktjgrndalen
(B) and Tverrved (T).

DISCUSSION

The effect of light

Both aquatic- and terrestrial adults of 7. vulgaris and
T. cristatus are seen, from the results of the trapping investiga-
tions, under natural conditions, in Central Norway, to have a
two-peaked, or one-peaked, crepuscular, or almost nocturnal, activi=~
ty pattern. A crepuscular activity pattern in these species was
also demonstrated by Himstedt (1971), under laboratory conditions
in Vienna, using an actograph, when the illumination was controlled
(dark/light periods as under normal conditions, but sometimes out
of phase). Wherever the summer nights are extremely short, as in
Trgndelag, the twilight, and therefore also the maximum activity,
more or less coinsides with midnight, and the two activity peaks

fuse together.
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