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• Sea cucumbers have been fished in Asia for thousands of years for food 

and medicinal purposes1

• Sea cucumber stocks globally have followed a “boom and bust” 

structure where they develop quickly and collapse just as quickly. 

Recently most stocks have collapsed resulting from extreme fishing 

pressure1

• sea cucumbers are highly susceptible to 

overexploitation due to limited motility, ease of 

capture, and estimated slow growth in certain species2

• Demand continues to increase for sea cucumber products leading to 

unique economic opportunities world wide5,6 including in Eastern 

Canada: home to the Orange-Footed Sea Cucumber (Cucumaria

frondosa) 

• Fisheries in Eastern Canada:

• developing over the past decade 

(New Brunswick, Nova Scotia, Newfoundland)1,3,4

• population dynamics remain unknown

• current data includes catch data, bycatch from 

groundfish/shellfish surveys, and few/dated sea cucumber 

specific surveys

• Available data suggest high variability between locations, 

highlighting the need for location specific research 

Introduction

Objectives

Survey Methods

• Surveys carried out on sea cucumber fishing vessels during 3, 3-5 day 

surveys throughout the summer field season

• Survey pyramid equipped with GoPro, video camera, and lights, 

deployed at each station (Fig. 3)

• Stations are pre-set prior to survey

• Stations are roughly 0.5NM apart in areas previously known to have sea 

cucumbers

• 8 quadrats or images are taken per station (GoPro = 1.4m2/quadrat, 

Video = 0.6m2/quadrat)

• Depth, latitude, and longitude recorded for each quadrat

Methods Results

Conclusions

• Sea cucumber C. frondosa show strong substrate preferences

• knowing substrate distribution within licensed areas will 

allow for extrapolation of C. frondosa distribution

• Economic and environmental benefits: save time, money, 

and fuel searching for profitable fishing grounds

• C. frondosa form dense aggregations

• Video survey techniques provide abundance, distribution, and habitat 

information that can not bet obtained through trawl survey

• less harmful to habitat

• useful for other sessile/semi-sessile organisms as well

• Organisms can be measured from survey images and correlation with 

biomass will validate practicality of using these methods in stock 

assessment and to set quotas (set in biomass)
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Overall: use fisheries independent video survey techniques to inform 

management to reduce the risk of overexploitation
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Fig 1. Photograph of Cucumaria frondosa taken 17 July 2018 on 

the Scotian Shelf using video survey equipment

Objective Outcomes

Determine density, distribution, and 

habitat preferences of C. frondosa

within fishing zones on the Scotian 

Shelf

• Identify profitable fishing grounds 

within and around defined fishing 

zones

• Identify areas suitable for 

rotational harvest

• Validate use of video survey as a 

more environmentally sustainable 

approach to stock assessment

Produce methods for estimating 

biomass from video survey

• Allow for biomass estimation 

using video survey alone 

• Present evidence that video survey 

is practical for stock assessment 

(fishing quotas set in biomass)

Fig 2. Map showing sea cucumber fishing zones for Ocean Pride Fisheries. 

Zones 1 and 2 were video surveyed, along with other exploratory regions.

Study Sites

• Commercial sea cucumber fishing zones on the Scotian Shelf

• Zone 1: roughly 140km offshore, average depth of 48m

• Zone 2: roughly 170km offshore, average depth of 62m

Analysis

• GoPro images and stills from video are digitized using software that 

allows us to count, measure, and note organisms and substrate

• Sea cucumbers are counted and measured

• Substrate and other organisms are identified (to provide information on 

habitat preferences)

• We have a 2-Stage sampling design where we have stations within 

zones and quadrats within stations 

• Using a calibration we determine sea cucumber density for each station

• Later, measurements of sea cucumbers from images will be used to 

estimate density following lab experiments to correlate measurements 

from images with various weight measures in the lab 

Fig 3. Photographs of field set up on board the fishing vessel. Left photo 

shows the sampling pyramid equipped with cameras and lights. Right 

photo shows set location of both GoPro (left) and DeepSea video camera 

(right).

• Most stations had no sea cucumber; distributions were patchy

• Higher densities are seen in zone 1 and Midshore (2018 only; Table 1)

• Density of sea cucumbers is higher on larger substrates (rock significant 

higher than all other substrate; sand significantly lower) (Fig 5) 

Table 1 Results from video surveys in 2017/2018 of sea cucumber fishing 

zones on the Scotian Shelf. Table shows the number of stations, average 

depth, average density of sea cucumbers, and maximum density for 

Midshore, and zones 1 and 2.

Fig. 4 Areas surveyed in sea cucumber fishing zone 1 (left) and zone 2 

(right) on the Scotian Shelf during summer 2017. Black circles represent 

the number of sea cucumbers at each station and zeros are indicated with a 

‘+’ (sum of quadrats). The coloured squares correspond with the largest 

substrate type seen at that station.

Fig. 5 Average density of sea cucumbers (m2) for each station where sea 

cucumbers were present organized by largest substrate type identified at 

each station. The mid-line in the boxes represents the median and top and 

bottom lines are upper and lower quartiles respectively. Dots are outliers.

Preliminary 2018 Results

• 3 surveys were carried out during summer 2018

• in zones 1 and 2 as well as elsewhere for exploration

• Large aggregations of sea cucumbers were found in unexplored parts of 

designated fishing zones

• Sea cucumbers are being collected for laboratory biomass experiments 

(taking place in winter 2019)

Fig. 6 Video survey stations sampled on the Scotian Shelf during summer 

2018. Surveys 1 to 3 are shown in different colours. The boxes outline sea 

cucumbers fishing zones 1 and 2.
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Year Area Stations
Depth 

(StDev)
Density (SE)

Max. Density 

(SE)

2017
Zone 1 100 48m (4m) 0.37 (0.080) 5.25 (0.471)

Zone 2 35 62m (5m) 0.15 (0.039) 0.89 (0.031)

2018

Midshore 90 50m (8m) 1.89 (0.465) 22.53 (3.221)

Zone 1 109 49m (6m) 0.48 (0.095) 5.16 (0.128)

Zone 2 55 65m (5m) 0.32 (0.059) 1.78 (0.006)


