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Appendix 1
State assignment
Following McClintock et al. (2013) we assume [st la,b,z, = i] ~ Weibull(a,,b,):
b b-1
sz =)= 2] eo[-(s.1a)]
a \ a,
for state-specific scale parameter g, > 0, shape parameter), > 0, and i E{R,F T }

We also assume [¢t |lv,z, = i]: WCauchy(gz)t_l,vl.):

1 l_pi2

I8 1p.z, =i)=ﬂ1+pﬁ—2p,.008(¢t—¢,_l)

with bearing 0 < ¢, < 27 and state-specific mean vector length 0 < p, <1. We assume that time steps
with @, , > T, are equally likely to have been the transit or foraging states and incorporate
‘memory’ into the state transition probabilities (¢ ) as a first-order Markov process. Hence, the

model for z, is:

z | pz_ =k~ Categorical(pk,mpk,Fspk,T)

l/jk,if(sz |a,b,z, =l)f<¢t v,z =i)hi,t
ki
D (s bz =) f (4 |v.z, = j)h,,

where

1-1(w,, >T,) ifi=R
h,=11-1(w,>T) ifi=F,
1-1(w, >T) ifi=T



l/jk,i = PI'(ZI = l | Zz_l = k)a

kE{R, F,T }, and / (a)[ >T )is an indicator function taking the value one when argument ¢ is true

and zero otherwise.

Assuming independence, we therefore have the conditional likelihood:

f(¢,s,z|e)=]]f(¢, 16.2,) £ (s5,16.2,) f (z,16.z,.,)

where @ is the set of model parameters.

Whenever intervals are flagged as having no activity data or unreliable locations we ignored
the movement data for time step ¢ by setting f (¢t |18,z ) f (st |16,z ) =1. Latent state assignments

for unreliable or missing time steps were therefore based entirely on the Markov property of the

state transition probabilities and were excluded from further analyses.



Appendix 2

Details of telemetry deployments

Table Al. The age and sex of study animals.

Juvenile

Adult

male female

male female

Grey seal 24 19 6 14
Harbour seal 13 13 46 54
Table A2. The regional allocation of study animals.
Northern Scotland Eastern UK
Western )
Northern ~ Moray Southeastern Eastern Scotland Irish Sea
isles Firth Scotland England

Grey seal 9 30 19 5
Harbour seal 23 9 30 21 43 0




Appendix 3

Activity budget covariate figures

All results displayed in figures and described here are for the default covariate values (Table A3).

Table A3. The default covariate values used for all results displayed here if that covariate was

retained in the model.

Grey seal Harbour seal
Covariate
all state assignments | other state assignments | foraging vs travelling
TOD Interval 1: 00:00 — 06:00
Region Eastern UK South-Eastern Scotland NA
Depth threshold 6m 2m
Age adult NA
Sex female
Mid DOY
DOY
6 August 20 February 14 April
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Figure A1l. The probability of resting (where indicated) in grey seals (with 95% confidence
intervals) by day of year (a and b), age and sex (c), and depth threshold (d). The rug plots (a

and b) indicate the presence of data across the range of the covariate.
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Figure A2. The probability of diving, foraging and travelling in grey seals (with 95% confidence

intervals) by time of day.
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it © [T T T T T T
o —overall - — male
——on land —female
o< —at sea o
£ ° =
? ?
., o
5 ° IS
= =
= =
c © I { ©
e Qo
S _ I S
o s o
=
o
1.5 2 6 Oct Dec Feb Apr Jun
Depth threshold (m) Day of year
HARBOUR SEAL adults HARBOUR SEAL adults
© [T T T T TTTTT © [T T T T T T TTITTTIT,
= © — male ; © — male K
c ——female / 8 —female ;
o »n
<
C -
o g O
)]
£ £ o
= N o
|7}
o o
—
‘s © «
z 2 °
5 3
o)
@ 8 -
Qo S ©
9 s
D_ D—
o
=
Oct Dec Feb Apr Jun
Day of year Day of year

(©) (d)

Figure A3. The probability of resting (where indicated) in harbour seals (with 95% confidence
intervals) by depth threshold (a) and day of year (b—d). The rug plots (b—d) indicate the

presence of data across the range of the covariate.
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Figure A4. The probability of diving, foraging and travelling in harbour seals (with 95%
confidence intervals) by day of year (a and b) and depth threshold (a). The rug plots (a and b)

indicate the presence of data across the range of the covariate.



