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Introduction

In 2017, a 28 km? section of the gray whale
(Eschrichtius  robustus) Sakhalin  nearshore
feeding area at the mouth of Piltun Bay, Russia
(Fig.1), was monitored for more than three months
using a shore-based infrared automated whale
detection system (WDS).

Whale Detection System

The WDS was comprised of nine thermal cameras that covered a 90° field of view (FOV) and displayed whale blows on screen for real-time viewing during the day or night. Long-wave infrared video
data were collected 24 hours/day for 98 days (May 28-Sept 3). Each camera has a horizontal 10° FOV providing a 90° contiguous FOV. The cameras were mounted 2m above the observation
platform, 6m above sea level which provided an effective detection range of 5-7km. The video feed from the cameras was streamed live to three desktop computer systems running the
WhaleSpoutDetector software. The computers were located in a field laboratory adjacent to the observation platform. The software provided real-time detection results presenting MMOs on-site with
putative whale blows to confirm or deny. The confirmed detections were logged and tracked to provide researchers with real-time locations of the whale blows. The MMOs were stationed on the
platform with the cameras during daylight hours and conducted independent, systematic hourly scans of the area to record whale sightings and weather conditions, including sea state and visibility.

143°10E 143°15€ 143°20E 143°25E
£ 1 r i

NORTH-EAST SAKHALIN ISLAND

IR-cameras field of view

B
| >
A .
RuEmmva ‘1

A Station 9

d j \\u
. ' \ 3
'//E v rl: r‘\‘. \ \ I

| B =

Photo by Dan Loman Photo by Greg Grant

A. The observation platform and lab at Station 9. B. The nine-camera WDS covering a 90° FOV.
C. The MMOs stationed on the platform. D. Inside the lab where the three computers processed
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o [ REOVODS | |z the live streaming video. E. Screenshot of the user interface for the WhaleSpoutDetector software.
B oo U i Along the top, the software displays the live streaming video for a set of three cameras. The lower
e y HMOTOVIED left displays a log of putative blows. As each detection is selected a short 8-second video clip is played

on the right. The user can quickly review the clip and confirm (highlighted green) or deny (highlighted
red) each detection in the log. Confirmed detections are then saved into a separate output file. F. An
example of an auto-detected whale blow is indicated by the red box. In this image there are
simultaneous blows from two gray whales. The 2nd blow was captured in a subsequent detection by
the system.
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Map of study area around Station 9,
off Sakhalin Island, Russia
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The MMO and WDS Summary data for the peak month of good visibility from 11 Jun to 11 July 2017. The MMOs conducted a scan  A. Map of blows detected by the Whale Detection System over 98 days, darker points indicate older data, lighter indicate newer

at the top of each hour between 0700 and 2000 and reported whale counts and weather conditions. The WDS collected data 24 detections. B. The percentage of total whale blows over the season detected for each camera. C. The total number of detections
hrs/day. WDS data is summarized as hourly counts of confirmed whale blows including many detections during fog and Beaufort broken down by time of day. D. An example of 1 hour of data: A total of 345 confirmed blows were detected on August 4 from
Sea States = 4, when MMOs were off effort due to poor conditions. The infrared cameras cannot penetrate fog, but the detector midnight to 1 am. The clustering of the blows shows individual whale foraging behavior. By considering time and distance

“looks” indiscriminately for whale blows and can take advantage of quickly changing weather conditions, i.e. as fog rolls in and out. differences between blows, it is estimated that there were 6-8 individual whales in the area during this hour.

Conclusions

Shore-based automated infrared detection systems are useful long-term day and nighttime monitoring of nearshore whale presence.
Neither MMOs nor WDS can detect whales in extreme weather conditions (fog, rain, high seas), but the WDS can detect whales

In some marginal conditions during which MMOs cannot. The WDS can also detect whales at night.

Individual whales can be identified by the WDS by clustering blows in space and time and by considering appropriate

respiration rates and travel velocities.
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