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Introduction: Shipboard line-transect surveys are used to estimate the abundance and density of 

cetaceans using Distance sampling techniques. The relative bearing and the radial distance of cetaceans 

from the trackline are recorded, which combined allow for the calculation of 

perpendicular sighting distances (Figure 1). The 

distribution of calculated perpendicular sighting 

distances allow for the estimation of the probability 

of detections of animals within the surveyed strip 

(Thomas et al, 2010). Sea state and, potentially, 

scientific echosounders (EK) are two of the factors 

that may affect visual detections during these 

surveys (Barlow et al, 2001; Cholewiak et al, 2017). 

 

Objective: The goal of this study was to calculate the radial distances of Delphinid, Kogiid and 

Ziphiid visual detections and evaluate whether they varied by ocean basin, sea state, and EK status. 

 

Methods: Between 2009 and 2017, the SEFSC conducted four line-transect surveys onboard the NOAA 

Ship Gordon Gunter (Table 1; Figure 3B). Marine mammal observers recorded the radial distance from 

the ship to the cetacean (s) by reading a reticle scale on the big-eye binoculars (25x150); the relative 

bearing was read using an azimuth ring at the base of the big-eyes (Figure 3A).  

For this study, detections were categorized as Delphinids (small dolphins and blackfish), Kogiids 

(Pygmy or Dwarf sperm whales) and Ziphiids (beaked whales). Radial distance (direct animal-observer 

distance; Figure 1) was calculated in meters for each detection and the values were compared using 

boxplot, Wilcoxson Mann Whitney rank sum test (U) and Spearman's rank correlation test to examine 

the relationship between distances and the variables: ocean basin (Atlantic vs. Gulf), sea state (Beaufort 

scale 0-6, also further categorized as “low” 0-2 and “high” 3-6) and EK status (on vs. off). 



 
Results: No significant differences in the detections’ radial distances were found for ocean basin. 

Significantly larger distances were found in lower sea states for Delphinids and Ziphiids (“low” vs. “high”) 

and with the EK on for Delphinids only (on vs. off). Kogiids showed no significant differences for all 

variables (Figure 2, Table 4,). In addition, strong correlations between radial distance and sea state (0-6) 

and EK status (on/off) were found for all species combined (Table 2). 

 

 



 

 
  



Potential confounding between sea state and EK status 
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in the Delphinid detections was found as 64% of the dolphin 

detections recorded with the EK on were also recorded in 

“low” sea states, whilst only 44% of the dolphin detections 

with EK off were seen at “low” sea states (2-sample test for 

equality of proportions test , X2=37, df=1, p<0.001). In additio

the average sea state (0-6) for Delphinid detections with the E

on was lower than with the EK off (2.3 vs. 2.9; Table 3). 

To further investigate potential confounding of sea 

state and echosounder status in the radial distances of 

Delphinid detections, we held the sea state variable constant

by analyzing only the sea state 2 dolphin detections. Again, 

significantly larger distances were found with the EK on than 

off even when sea state was constant (Table 3). 

 

Conclusions: Not surprisingly, sea state was found to be a strong factor affecting the radial distance of 

cetacean detections. There are indications that echosounder 

noise is also a factor driving detections of Delphinids away 

from the ship. Yet, it remains to be better understood as 

there are other variables that could be affecting radial 

distances that were not evaluated here, such as group sizes, 

haze distorting the horizon, observer experience and animal 

behavior (e.g. cryptic surfacing, proneness to bow riding). 

Further studies should be done utilizing analysis tools 

that take into account confounding factors between 

variables, such as generalized additive models. Field studies 

conducted under different environmental conditions and 

systematically alternating the use of echosounders during 

visual line-transect surveys are also encouraged. 

It is worth emphasizing that the cetacean detections utilized here were visual events; for 

acoustic detections, echosounder noise has been shown to have a marked effect for Ziphiids (Cholewiak 

et al., 2017).   
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