
Instrumentation, data compression and analyses methods 
The Sea Mammal Research Unit Conductivity-Temperature-Depth Satellite Relay 
Data Logger (CTD-SRDL, Figure S1) was developed based on the SMRU standard 
Series 9000 SRDL, and includes a CTD sensor head developed and built by Valeport 
Ltd. jointly with SMRU. It includes a Keller PA-7 pressure transducer (accuracy ± 5 
dBar) along with a custom-made temperature probe containing a Platinum Resistance 
Temperature detector (PRT, resolution ± 0.001°C, accuracy 0.01°C) and an inductive 
coil for measuring conductivity (resolution ± 0.003 mS/cm). The instrument also 

incorporates a Hitachi H8/3048 microprocessor, internal clock, a Lithium ion D-cell 
battery and a 401 MHz RF unit and antenna for data transfer via the Argos system. 
The entire unit is potted in polyurethane and epoxy resin, measures 105 x 70 x 40 
mm, and is pressure rated to 2000 dBar. Behavioural and physical data are initially 
collected at high frequency, but because of the limited bandwidth of the Argos 
satellite relay system, they must be compressed to allow transmission of a limited 
number of values that represent the most salient features describing diving behaviour 
and hydrographic properties. General data collection, compression and transmission 
strategies have been described by Fedak et al. (1, 2). Briefly, time-depth profiles for 
characterisation of dive shapes were summarised by four inflection points where the 
time-depth trajectory changed most rapidly (i.e. local maxima of the second derivative 
of the time-depth function).  Temperature and conductivity measurements initially 
collected at 2 Hz (along with their associated pressures) were summarised by 20 
points selected using a hybrid method including 10 fixed pressures adaptively selected 
based on the maximum pressure of the dive, and augmented by 10 points selected by a 
broken-stick algorithm (3) to capture rapid changes in seawater properties between 
the fixed pressure points. The mapping scheme used for surface plots of dive depths 
and change in drift rate was based on an optimal interpolation method modified from 
Boehme and Send (4).  

Inductive coil 

PRT 

Antenna Lithium-Ion D-cell 

Pressure transducer 
(not visible) 

Figure S1. Conductivity-Temperature-Depth Satellite relay Data Logger (CTD-SRDL) 
manufactured by the Sea Mammal Research Unit and Valeport Ltd. 


