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Figure S1  Comparison of rhythms of head position changes with period
lengths (t) between 21 and 27 hours of study animals #2, #3, and #4 be-
tween Nov 15, 2012 and Nov 15, 2013. Plotted are normalized powers of
rhythms of activity. Each row of panels represents the different time periods:
Polar Night (DD), daylight and night (LD), continual light (Midnight Sun, LL)
before the onset of new vegetation growth with NDVI values <O (LL low), and
continual light with above-ground new vascular plant growth (NDVI>0, LL

high). Horizontal red lines indicate the significance threshold of p=0.001.
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Figure S2
lengths (t) between 21 and 27 hours of study animals #2, #3, and #4 be-

Comparison of rhythms of rumen temperature with period

tween Nov 15, 2012 and Nov 15, 2013. Plotted are normalized powers of
rhythms of activity. Each row of panels represents the different time periods:
Polar Night (DD), daylight and night (LD), continual light (Midnight Sun, LL)
before the onset of new vegetation growth with NDVI values <0 (LL low), and
continual light with above-ground new vascular plant growth (NDVI>0, LL

high). Horizontal red lines indicate the significance threshold of p=0.001.
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Figure S4 24 hour patterns of activity per 3-minute measurement interval and changes between Nov 15, 2012 and Nov 15, 2013 of individual
#2. Panels from left to right: Actogram, yellow lines indicate beginning and end of civil twilight; periodograms for periods with different
photic/vegetation conditions; periodograms for 15-day intervals; seasonal course of NDVI values. Horizontal red lines indicate the
significance threshold of p<0.001. For details see legend to Fig. 5.
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Figure S5 24 hour patterns of activity per 3-minute measurement interval and changes between Nov 15, 2012 and Nov 15, 2013 of individual
#3. Panels from left to right: Actogram, yellow lines indicate beginning and end of civil twilight; periodograms for periods with different
photic/vegetation conditions; periodograms for 15-day intervals; seasonal course of NDVI values. Horizontal red lines indicate the

significance threshold of p<0.001. For details see legend to Fig. 5.
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Figure S6 24 hour patterns of the number of head position changes per 3-minute measurement interval and changes between Nov 15, 2012
and Nov 15, 2013 of individual #2. Panels from left to right: Actogram, yellow lines indicate beginning and end of civil twilight; peri-
odograms for periods with different photic/vegetation conditions; periodograms for 15-day intervals; seasonal course of NDVI values.

Horizontal red lines indicate the significance threshold of p=0.001. For details see legend to Fig. 5.



No. of head position changes female # 3 Light / vegetation intervals 15-day intervals

» — — | —_1 P -~ Nov
I | S G | -
Dec [ : T ok : _Dec
! 57 ™ " Jan
Jan | T+ — . I
Feb LD __?) wiba o “ Feb
| By i — 8 T o bl [ B
Mar ! = 9a il ; o Mar
— i _i) s /:’\“ % -
Apr LL low II“. " ﬁ Ty s Y o 4 Apr
: i RGN ! 3 ¢ "M
; i — 13 ek a a | a
May . I 7S G —— N 5 |
Jun 5 -1 - : o *e Jun
_ : — 167 __m : g *0 L
LL high ﬁl ” ' _T) m ! (@] Jul
Jul —> — I — Z o |-
! —> s : B
| — 19 |
Aug B a— ¥ A
Sep E : 21 3 ¥ TN J;-... ' Sep
LD 22 il sa I - B
Oct ? : = L. Oct
L P et - -
NOV I 1 I 1 1 - I 1 1 1 : 1 I 1 1 1 II 1 I 1 I 1 1 1 1 1 NOV
0 6 12 18 24 0 6 12 18 24 30 0 6 12 18 24 30 0.0 02 04 06
Time of Day (h) Period (h) Period (h) NDVI

Figure S7 24 hour patterns of the number of head position changes per 3-minute measurement interval and changes between Nov 15, 2012
and Nov 15, 2013 of individual #3. Panels from left to right: Actogram, yellow lines indicate beginning and end of civil twilight; peri-
odograms for periods with different photic/vegetation conditions; periodograms for 15-day intervals; seasonal course of NDVI values.

Horizontal red lines indicate the significance threshold of p=0.001. For details see legend to Fig. 5.
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Figure S8 24 hour patterns of the number of head position changes per 3-minute measurement interval and changes between Nov 15, 2012
and Nov 15, 2013 of individual #4. Panels from left to right: Actogram, yellow lines indicate beginning and end of civil twilight; peri-
odograms for periods with different photic/vegetation conditions; periodograms for 15-day intervals; seasonal course of NDVI values.

Horizontal red lines indicate the significance threshold of p=0.001. For details see legend to Fig. 5.
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Figure S9 24 hour patterns of temperatures in the rumen, Tumen, Measured every 3-minutes and changes between Nov 15, 2012 and Nov 15,
2013 of individual #2. Panels from left to right: Actogram-like pattern of daily changes in T.ymen, With height of bars and their degree of

darkness proportional to Trumen, Yellow lines indicate beginning and end of civil twilight; periodograms for periods with different pho-
tic/vegetation conditions; periodograms for 15-day intervals; seasonal course of NDVI values. Horizontal red lines indicate the signifi-

cance threshold of p=0.001. For details see legend to Fig. 5.
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Figure S10 24 hour patterns of temperatures in the rumen, T ymen, Measured every 3-minutes and changes between Nov 15, 2012 and Nov 15,
2013 of individual #3. Panels from left to right: Actogram-like pattern of daily changes in T.ymen, With height of bars and their degree of
darkness proportional to T.umen, Yellow lines indicate beginning and end of civil twilight; periodograms for periods with different pho-
tic/vegetation conditions; periodograms for 15-day intervals; seasonal course of NDVI values. Horizontal red lines indicate the signifi-
cance threshold of p=0.001. For details see legend to Fig. 5.
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Figure S11 24 hour patterns of temperatures in the rumen, T ;men, Measured every 3-minutes and changes between Nov 15, 2012 and Nov 15,
2013 of individual #4. Panels from left to right: Actogram-like pattern of daily changes in T.ymen, With height of bars and their degree of
darkness proportional to T.umen, Yellow lines indicate beginning and end of civil twilight; periodograms for periods with different pho-
tic/vegetation conditions; periodograms for 15-day intervals; seasonal course of NDVI values. Horizontal red lines indicate the signifi-
cance threshold of p=0.001. For details see legend to Fig. 5.
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Figure S12 24 hour patterns of stationary heart rate, HRs, measured every 21 minutes during a 3-minute interval, and changes between Nov 15,
2012 and Nov 15, 2013 of individual #2. Panels from left to right: Actogram-like pattern of daily changes in HRs, with height of bars
and their degree of darkness proportional to HRs, yellow lines indicate beginning and end of civil twilight; periodograms for periods
with different photic/vegetation conditions; periodograms for 15-day intervals, missing lines indicate insufficient sample size for Lomb-
Scargle periodogram analysis; seasonal course of NDVI values. Horizontal red lines indicate the significance threshold of p=0.05.
For details see legend to Fig. 5.
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Figure S13 24 hour patterns of stationary heart rate, HRs, measured every 21 minutes during a 3-minute interval, and changes between Nov 15,
2012 and Nov 15, 2013 of individual #3. Panels from left to right: Actogram-like pattern of daily changes in HRs, with height of bars
and their degree of darkness proportional to HRs, yellow lines indicate beginning and end of civil twilight; periodograms for periods
with different photic/vegetation conditions; periodograms for 15-day intervals, missing lines indicate insufficient sample size for Lomb-
Scargle periodogram analysis; seasonal course of NDVI values. Horizontal red lines indicate the significance threshold of p=0.05.
For details see legend to Fig. 5.
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Figure S14 24 hour patterns of stationary heart rate, HRs, measured every 21 minutes during a 3-minute interval, and changes between Nov 15,

2012 and Nov 15, 2013 of individual #4. Panels from left to right: Actogram-like pattern of daily changes in HRs, with height of bars
and their degree of darkness proportional to HRs, yellow lines indicate beginning and end of civil twilight; periodograms for periods
with different photic/vegetation conditions; periodograms for 15-day intervals, missing lines indicate insufficient sample size for Lomb-
Scargle periodogram analysis; seasonal course of NDVI values. Horizontal red lines indicate the significance threshold of p=0.05.

For details see legend to Fig. 5.





