
 

Supplementary Fig. 1:GPS position and distance travelled during collar deployment time. 

(a) GPS position for all individual dogs colour-coded by distance travelled per day, with den 

site as origin. Thick line indicates path taken on the 18/6/2012 the day with the greatest 

distance (42.9 km) travelled.  Here we display all data recorded for the individual dogs; 

however, since data collection period varied between individuals only a subset was used in 

the analysis (Methods). (b) Distance in kilometres travelled per day by individual dogs at 

different speed ranges. The gap in Accra’s data was due to collar failure while the decreased 

distance travelled by Timbuktu was due to her remaining at the den site during early denning. 

Kobe died on June 27th 2012. All animals were collared on April 13th 2012 but the recording 

time varied. We only used times when all living members of the pack were wearing active 

collars for our analysis. 



 
 
Supplementary Fig. 2: Histograms of distance covered in each chase (run> 6ms-1) for each 

individual. 

 

Supplementary Fig. 3: Histograms of top speed in each chase (run> 6ms-1) for each 

individual. 



 

Supplementary Fig. 4: Histogram of distance covered from start of one run to start of next 

run, based on GPS positions (GPS speed > 5ms for 0.4 of a second to be considered a run) for 

individual dogs. The distance of 1870 m used in the energetic calculation is the mean of the 

individual medians.  



 

Supplementary Fig. 5: Model development from Gorman et al to Hubel et al. Due to the 

parameters measured in the current study it was necessary to convert the model from power 



input (rates) to energy input and locomotor costs were net costs in addition to the daily basal 

metabolic costs. 

 

 

 

Supplementary Fig. 6: Wildlife collar state and transition diagram as used during the 

majority of data collection time 21 May – 31 Aug. 2012. Collar settings were optimised 

during the first few weeks after deployment on 13 April 2012, most notable was the 

eradication of pre-buffering in favour of an extending time period when collars were allowed 

to go into chase state on 26. April 2012 and the switch from mooch state with position grabs 

every 10 seconds from 18:00-20:00 to 6:00-8:00 on 21 May 2012.  



 

Supplementary Fig. 7: Summary of GPS performance in the field during the study. (a) 

Horizontal position accuracy standard deviation estimate, (blue) from the GPS module for the 

stand alone GPS data, (green) from the Kalman smoother once GPS and IMU data have been 

fused. The estimation algorithm inherently gives error covariances of each parameter for each 

sample based on measurement error calculated for each fix by the GPS module and IMU 

errors from lab testing. GPS horizontal position error (median stridewise SD) was reduced by 

data fusion from 5.84±2.71 m (pure GPS data) to 0.72±0.36 m in the smoothed solution. (b) 

Equivalent plot to (a) for horizontal speed. Speed error was reduced from 1.49±0.79 ms-1 to 

0.36±0.09 ms-1, data fusion delivers a four to eight fold improvement in accuracy. (c) Time 

from triggering the GPS module at the start of a run to receiving a valid position/speed fix, 

this was almost always (92.8% triggers) within two seconds (d) Time from triggering the GPS 

module at the start of a run to receiving a high accuracy (horizontal error<10 metres) fix. 



69.1% triggers were within two seconds of trigger (e) Time from trigger to receiving high rate 

(5 Hz) position data 17.2% triggers within two seconds, 52.1% within five seconds and 95.4% 

within seven seconds. (f) Time from trigger to high rate data against time since last fix 

(testing the refresh rate required for rapid startup). The substantial delay in high rate data, 

often of around five seconds, would have a considerable detrimental effect on the accuracy of 

the fused solution for the start of a run. N=2412 for this figure because startup data are logged 

for every trigger not just valid runs.  

 

 

 

 

 

Supplementary Tables 
Supplementary Table 1: Information regarding individual dogs in the pack and darting 

information.  

 



Supplementary Table 2: Median, lower (Q1) and upper quartile (Q3) and means and 

standard deviations for, (a) distance travelled per day for focal pack. (b) distance travelled per 

day other packs. (c) distance between chases, (d) time between chases, (e) number of chases 

per day and (f) kill rate.  

 

 

 

 

 

Supplementary Table 3: Median, lower (Q1) and upper quartile (Q3) and means and 

standard deviations for chase parameters maximum stride speed, chase distance, chase 

duration, tortuosity, maximum centripetal and tangential accelerations and decelerations, 

average heading rate and number of strides (a) Median, Q1,Q3 for focal pack (b) Mean and 

standard deviation for focal pack (c) Median, Q1,Q3 for other packs (d) Mean and standard 

deviation for other packs (e) Test of difference between focal pack and group of other dogs p-

values of two sample t-test and Bonferroni corrected p’-values. h is 1 if the test rejects the 

null hypothesis of difference between the samples at the 5% significance level. 



 


