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ABSTRACT 
 

Charette, J., Pućko, M., Hedges, K., Kuzyk, Z., Tremblay, P., Sokolowski, M., Ciastek, 

S., Duffaud, C., Hammett, D., Etuangat, J. and Michel, C. 2020. Knowledge and 

Ecosystem-Based Approach in Baffin Bay (KEBABB) program: 2019 expedition 

report. Can. Manuscr. Rep. Fish. Aquat. Sci. 3190: vii + 11 p. 

 

Development of an ecosystem-based approach to fisheries management is a priority for 

Fisheries and Oceans Canada and is an intrinsic part of departmental mandated activities 

for the sustainable management of marine resources. Baffin Bay hosts the only commercial 

fisheries for halibut and shrimp in the Arctic. Fish stock assessments for these species are 

regularly carried out, however, there are fundamental knowledge gaps with regard to bio-

physical habitat and marine ecosystem components. As a result, key ecosystem knowledge 

is currently lacking and holds back the development and implementation of an ecosystem-

based approach to fisheries management in this region. Additionally, climate change and 

variability adds to the urgency of establishing baseline ecosystem characterization required 

for an ecosystem approach to sustainable fisheries. The KEBABB (Knowledge and 

Ecosystem-Based Approach in Baffin Bay) program was established to fulfill these 

knowledge gaps, linking marine fishery resources to integrated measurements of the 

physical, chemical and biological oceanographic components and marine ecosystem of 

western Baffin Bay. This report presents an overview of the sampling and logistics of the 

2019 KEBABB field expedition, which took place onboard the CCGS Amundsen. The 

campaign, during which 25 stations were visited, was carried out between August 22nd and 

August 31st, 2019.  The extensive ecosystem database resulting from this expedition will 

provide crucial baseline information on the structure, functioning, productivity, and 

ecological linkages of the food web in the region, serving as a foundation to ecosystem-

based management of commercially harvested stocks. 
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RÉSUMÉ 
 

Charette, J., Pućko, M., Hedges, K., Kuzyk, Z., Tremblay, P., Sokolowski, M., Ciastek, 

S., Duffaud, C., Hammett, D., Etuangat, J. and Michel, C. 2020. Knowledge and 

Ecosystem-Based Approach in Baffin Bay (KEBABB) program: 2019 expedition 

report. Can. Manuscr. Rep. Fish. Aquat. Sci. 3190: vii + 11 p. 

 

La gestion des pêches suivant une approche écosystémique est une priorité pour Pêches et 

Océans Canada (MPO) et fait partie intégrante des activités visées par le mandat du 

Ministère en ce qui a trait à la gestion durable des ressources marines. La baie de Baffin  

accueille la seule pêcherie commerciale de flétan et de crevettes en Arctique. Dans cette 

région, l’évaluation des stocks de ces espèces est réalisée régulièrement.  Cependant, des 

lacunes fondamentales persistent dans les connaissances liées aux composantes 

biophysiques de l’habitat et à l’écosystème marin. Il en résulte un manque de connaissances 

fondamentales sur l’écosystème, ce qui empêche le développement et la mise en œuvre 

d’une approche écosystémique pour la gestion des pêches dans la région.  De plus, les 

changements climatiques et la variabilité accroit l’urgence d’établir les propriétés initiales 

de l’habitat, nécessaires à une approche écosystémique dans le cadre d’une pêche durable. 

Le programme KEBABB (Knowledge and Ecosystem-Based Approach in Baffin Bay) a 

été  établi pour combler ces lacunes de connaissances, en reliant les ressources halieutiques 

aux mesures océanographiques physiques, chimiques et biologiques intégrées  et à 

l’écosystème marin de l’ouest de la baie de Baffin. Ce rapport présente un aperçu de 

l’échantillonnage et de la logistique de l’expédition 2019 du programme KEBABB, qui s’est 

déroulé à bord du NGCC Amundsen, du 22 au 31 août 2019. Durant la campagne, 25 stations 

furent échantillonnées. L’importante base de données écosystémique produite lors de cette 

expédition fournira des connaissances de base déterminantes sur la structure, le 

fonctionnement, la production et les liens écologiques du réseau trophique de la région, servant 

de fondement à la gestion écosystémique des stocks exploités commercialement.  
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1. RATIONALE AND OBJECTIVES 

As part of its mandated activities, Fisheries and Oceans Canada (DFO) conducts regular 

marine fish stock assessment surveys in Baffin Bay for commercially harvested species, 

namely Greenland Halibut (Reinhardtius hippoglossoides) and Northern and Striped 

Shrimp (Pandalus borealis and P. montagui, respectively). While these surveys provide 

invaluable information on fish abundance and distribution, they lack dedicated sampling 

to characterize their habitat, including the physical, chemical and biological oceanography, 

required for the application of an ecosystem-based approach to fisheries management. The 

collection of oceanographic and ecosystemic data within the fishing areas is essential in 

order to interpret and sustainably manage potential and/or observed changes in commercial 

fish stock abundance and distribution. Previous studies conducted in western Baffin Bay 

provided valuable insights into the region’s ocean circulation, productivity and sea-ice 

conditions (e.g. Tang et al. 2004; Meier et al. 2006; Michel et al. 2015). However, these 

studies offer only irregular snapshots of conditions rather than providing the structured and 

repeated sampling necessary for trend and variability assessment. In the current context of 

climate change, such assessment and the establishment of baseline conditions to compare 

with are urgently needed. DFO established the Knowledge and Ecosystem-Based 

Approach in Baffin Bay (KEBABB) program in 2019, in response to this fundamental 

scientific knowledge gap. KEBABB aims to provide integrated ocean and ecosystem 

knowledge for the development and application of an ecosystem-based approach to 

fisheries management, as well as in support of the overall monitoring of the Baffin Bay 

productive ecosystem.  

 

The general objective of the KEBABB program is to characterize the variability and trends 

in physical, chemical and biological oceanographic conditions in order to evaluate their 

influence on fisheries resources of western Baffin Bay. Five main components are being 

described in the KEBABB program: 1) physical and chemical oceanographic conditions, 

2) abundance and composition of phytoplankton and microbial communities, 3) abundance 

and composition of zooplankton, 4) benthic communities and biogeochemistry, and 5) 

ecosystem health and interactions, as described in Pućko et al., 2019.  
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2. PROGRAM PARTICIPANTS 

Principal Investigator: Christine Michel, Senior Research Scientist, Fisheries and 

Oceans Canada  

 

Co-leads: 

Kevin Hedges, Research Scientist, Fisheries and Oceans Canada 

Zou Zou Kuzyk, Assistant Professor, University of Manitoba 

 

Collaborators: 

Philippe Archambault, Professor, Laval University 

Jean-Eric Tremblay, Professor, Laval University 

Louis Fortier, Professor, Laval University 

Jane Eert, Physical Oceanographer, Fisheries and Oceans Canada 

 

Scientific Coordinator: Monika Pućko, Biologist, Fisheries and Oceans Canada 

 

Field participants: 

Joannie Charette, Biologist, Fisheries and Oceans Canada; Field Lead and Safety 

Representative 

Jason Etuangat, Biologist, Fisheries and Oceans Canada 

Pascal Tremblay, Technician, Fisheries and Oceans Canada 

Stephen Ciastek, Technician, University of Manitoba 

Constance Duffaud, M.Sc. Student, Université du Québec à Rimouski 

Devin Hammett, B.Sc. Student, University of Manitoba 

Monica Sokolowski, B.Sc. Student, University of Windsor 

 

3. SAMPLING OVERVIEW 

 

The KEBABB program took place during leg 3, August 15th – September 10th, of the 2019 

CCGS Amundsen expedition. Five transects, each composed of 5 stations, were sampled 

east of Qikiqtarjuaq, Nunavut, Canada, between August 22nd and August 31st. Stations 

within each transect covered a coastal – offshore gradient, while transects extended across 

a North-West – South-East gradient (Fig. 1). The sampling was carried out on a 24-h 

schedule throughout the 10 sampling days, with 12-h breaks on August 24th and 28th to 

accommodate geological studies of nearby fjords. The CTD-Rosette system was operated 

by 2 Amundsen Science staff members, P. Ferrand and D. Cameron. Collection of water 

samples from the rosette was carried out by J. Charette and C. Duffaud from the KEBABB 

team, with help from 2 members of Prof. Tremblay’s team (Laval University), G. 
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Deslongchamps and V. Villeneuve. Zooplankton sampling was carried out by P. Tremblay, 

M. Sokolowski and J. Etuangat from the KEBABB team, with help from 4 expedition 

participants from Prof. Fortier’s team (Laval University), C. Aubry, P. Caissy, J. Fisher 

and C. Marcil. Benthic sampling was performed by S. Ciastek and D. Hammett, with help 

from 2 members of Prof. Archambault’s team (Laval University), M.-H. Picard and R. 

Evans. The CCGS Amundsen crew provided support for winch operations and coordination 

with the bridge. They were also involved in the deployment of various instruments and 

sampling equipment. Table 1 summarizes the KEBABB 2019 sampling operations.  

 

 

Figure 1. Location of stations sampled during the 2019 KEBABB expedition onboard the 

CCGS Amundsen. Stations BY02 and 170 are located outside the map scale, north of the 

study area.  
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Table 1. Summary of sampling operations during the 2019 KEBABB expedition onboard the CCGS Amundsen. X: indicates when sampling took 

place.  

Station 
Latitude 

(Deg N) 

Longitude 

(Deg W) 

Station Depth 

(m) 
Date 

Water column 

(rosette) 

Zooplankton 

(vertical tow) 

Zooplankton 

(stratified tow) 

Zooplankton 

(oblique tow) 

Sediments 

(box core) 

Bivalves 

(Agassiz 

trawl) 

BY02 72.6442 79.3355 681 18/08/19 X*   X   

170 71.3770 70.0694 252 19/08/19 X**      

E5 69.3151 63.1312 1993 22/08/19 X X X X X  

E4 69.0571 63.6520 1551 22/08/19 X X     

E3 68.7988 64.1497 1324 22/08/19 X X X X X  

E2 68.5399 64.6450 537 22/08/19 X X     

E1 68.2779 65.1386 450 23/08/19 X X  X X  

D1 67.4731 63.6917 666 23/08/19 X X X X X X 

D2 67.8579 63.1519 273 24/08/19 X X     

D3 68.2391 62.5836 1573 25/08/19 X X X X X  

D4 68.6191 62.0120 1809 25/08/19 X X   X  

D5 68.9977 61.4074 1838 25/08/19 X X  X   

C5 68.1464 59.9693 1383 26/08/19 X X X X X  

C4 67.9515 60.6245 1611 26/08/19 X X   X  

C3 67.7522 61.2740 1571 27/08/19 X X X X X  

C2 67.5421 61.9311 338 27/08/19 X X     

C1 67.3491 62.5216 142 28/08/19 X X  X  
 

B1 67.0600 61.5091 114 28/08/19 X X X X   

B2 67.2014 60.8970 648 29/08/19 X X   X  

B3 67.3283 -60.2612 1081 29/08/19 X X X X X  

B4 67.4690 59.6512 1451 29/08/19 X X   X  

B5 67.5814 59.0186 1193 30/08/19 X X  X X  

A5 66.7743 57.8470 690 30/08/19 X X X X   

A4 66.7251 58.7058 802 31/08/19 X X     

A3 66.6752 59.5633 874 31/08/19 X X X X X  

A2 66.6146 60.4111 521 31/08/19 X X    
 

A1 66.5896 61.2103 88 31/08/19 X X  X  X 

*Only chl a and fatty acids sampled at the surface and depth of chl a max. 

**Only chl a sampled at the surface, 10m, 30m, chl a max, 40m, 50m, 100m. 
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3.1. WATER COLUMN 

On August 20th, prior to KEBABB sampling, the Amundsen Science CTD-Rosette system 

was lost. The onboard spare CTD-Rosette system malfunctioned, so new sensors and 

system parts were borrowed from the CCGS Louis Saint-Laurent, but needed to be returned 

before the completion of the KEBABB program. In order to complete the KEBABB 

sampling according to the sampling plan, sensors and system parts were also received from 

the Bedford Institute of Oceanography (BIO). This resulted in using 2 different CTD-

Rosette systems for KEBABB 2019 sampling. The Amundsen Science system was 

modified with parts from the Louis Saint-Laurent’s for transects E, D and C and with parts 

from BIO for transects B and A.  

Water column sampling was conducted using CTD-Rosette systems equipped with 24 

Niskin bottles (12 L, OceanTest Equipment). Temperature, conductivity, pressure, oxygen, 

turbidity, and fluorescence were measured at each station.  The CTD-Rosette systems were 

equipped with a Photosynthetically Active Radiation (PAR) sensor at stations shallower 

than 1000 m. However, technical issues prevented data acquisition such that PAR profile 

data are not available for the KEBABB 2019 expedition.  

In situ fluorescence downcast profile was used to determine the depth of the maximum 

chlorophyll a fluorescence (chl a max) at each station. A subsurface chl a max was detected 

at each station except Station A1. Two subsurface chl a max were detected at station B3. 

The prominent chl a max was at 36 m and the secondary chl a max was detected at 60 m 

during downcast. Water sample collection at the rosette was completed within 2 hours of 

completion of rosette deployment and recovery. Water was sampled directly at the rosette 

for Dissolved Inorganic Carbon, Nutrients, Dissolved Organic Carbon and Nitrogen, 

Salinity and δ18O (ratio of Oxygen-18 isotope and Oxygen-16 isotope). Water for the 

remaining analyses (see Table 2) was filtered through a 350 µm mesh to remove large 

grazers and the filtered water was then taken to the laboratory for immediate processing. 

An extensive suite of measurements was carried out at the chl a max depth (see Table 2). 

The same suite of analyses was carried out at the 2 chl a max depths observed at station 

B3, except for fatty acids, which were not sampled at the secondary chl a max. All 

filtrations were completed within 3 hours of sample collection. 
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A combined total of 392 depths were sampled at the 25 stations of the KEBABB 2019 

program for a suite of biochemical measurements, according to the original sampling plan 

(Table 2). Nine additional depths were sampled at 2 additional stations (BY02, 170) for a 

limited number of analyses (Table 1), adding to the original plan.  Table 3 presents a 

summary of water column samples collected during the 2019 KEBABB expedition for each 

analysis.  

3.2. ZOOPLANKTON  

Vertical zooplankton tows were carried out at each station using a 5-Net Vertical Sampler 

(5NVS) Monster net, consisting of a single 1m2 net of 500 µm in mesh size, three 1m2 nets 

of 200 µm and a single net of 50 µm. The zooplankton samples, which represent the 

community over the whole water column depth, were collected from one of the 200 µm net 

and preserved in a 10% v/v borate-buffered formaldehyde solution for later taxonomic 

composition analysis. At 2 stations per transect, stratified zooplankton tows were carried 

out using a Hydrobios MultiNet closing net (200 µm mesh size, 9 nets) following the 

sampling strategy described in Table 4. Stratified zooplankton net samples were preserved 

for later taxonomic composition analysis using the same method as for vertical net tows. 

Oblique zooplankton tows targeting the 0 - 90 m strata were carried out at 3 stations per 

transect, using a Double Square Net (DSN) (Tucker net, 500 µm mesh size). Specimens 

collected were immediately sorted to the lowest taxonomic level possible using a dissecting 

microscope and kept frozen at -80 °C for subsequent fatty acid analyses. Zooplankton 

species that were absent or rarely collected in oblique tows, were opportunistically 

collected from an Isaacs-Kidd Midwater Trawl (IKMT) tow (Ets Le Drezen), sorted and 

stored at -80 °C for later fatty acid analyses. 

A total of 25 vertical net tows, 10 stratified net tows, and 16 oblique net tows were carried 

out during the 2019 KEBABB expedition. The stratified zooplankton sampling resulted in 

the characterization of 88 strata, while the oblique tows produced 188 zooplankton 

samples. An additional 14 zooplankton samples were collected from different nets, 

resulting in a total of 202 individually-sorted zooplankton samples for fatty acid analyses.  
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Table 2. Biogeochemical variables measured during the 2019 KEBABB expedition onboard the CCGS Amundsen. Numbers in the 

table represent the number of replicate samples. DIC: Dissolved Inorganic Carbon; TA: Total Alkalinity; DOC: Dissolved Organic 

Carbon; DN: Dissolved Nitrogen; Chl a: Chlorophyll a; POC: Particulate Organic Carbon; PN: Particulate Nitrogen. 

Depth DIC/ 

TA 
Nutrients 

DOC/ 

DN 
Salinity δ18O Flow cytometry 

DAPI 
Chl a Phytoplankton 

taxonomy 
DNA 

Fatty 

acid 

POC/ 

PN (m) Bacteria Protists Total >5 µm 

5 1 1 2 1 1 2 2 2* 2 2     

10  1  1 1    2 2     

20 1 1 2 1 1 2 2  2 2     

30  1  1 1    2 2     

Chl a max 1 1 2 1 1 2 2 2* 2 2 2** 2 2 2*** 

40 1 1 2 1 1 2 2  2 2     

50  1  1 1    2 2     

60 1 1 2 1 1 2 2  2 2     

80 1 1 2 1 1 2 2  2 2     

100 3 1 2 1 1 2 2        

150  1  1 1          

200 1 1 2 1 1          

250  1  1 1          

300  1  1 1          

500 1 1 2 1 1          

750 1 1  1 1          

1000 1 1 2 1 1          

Bottom 1 1 2 1 1          

*Duplicate samples collected at either 5 m or chl a max 

**One replicate sample preserved with acidic Lugol’s solution and the other with formaldehyde solution 

***Triplicate samples collected at 5 stations during the expedition 
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Table 3. Summary of water column samples collected during the 2019 KEBABB 

expedition onboard the CCGS Amundsen.  

Analysis 
Number of depths 

sampled 

Total number of 

samples collected 

DIC/TA 258 306 

Nutrients 392 392 

DOC/DN 242 484 

Salinity 391 391 

δ18O 391 391 

Flow cytometry - Bacteria 166 332 

Flow cytometry - Protists 166 332 

DAPI 25 50 

Chl a Total 220 440 

Chl a >5 µm 211 422 

Phytoplankton taxonomy - Lugol 25 25 

Phytoplankton taxonomy - Formol 25 25 

DNA 26 53 

Fatty acid 27 54 

POC/PN 26 57 

 

Table 4. Details of zooplankton stratified sampling strategy during the 2019 KEBABB 

expedition onboard the CCGS Amundsen for stations > 150 m. S = (station depth -130)/3. 

Strata Depth Strata start 

(m) 

Strata thickness 

(m) 

1 10 m above bottom 20 

2 30 m above bottom 20 

3 50 m above bottom 20 

4 70 m above bottom S 

5 70 m + S S 

6 70 m + 2S S 

7 60 20 

8 40 20 

9 20 18 

 

3.3. BIVALVES 

Agassiz trawl tows were carried out for detection of marine phycotoxin, including detection 

of ASTs (amnesic shellfish toxins), PSTs (paralytic shellfish toxins), and LSTs (lipophilic 

shellfish toxins) in bivalves. The Agassiz trawl (1.5 m width, 0.7 m height, cod end of 

0.5 cm mesh size) was towed for 3 minutes at a speed of 1.5-2 knots.  The study region is 

known for its low bivalve abundance, therefore we were able to collect only 3 bivalve 
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samples (at stations D1 and A1). After collection and taxonomic identification by Prof. 

Archambault’s benthic team, bivalve samples were stored at -80 °C until further analyses.  

 

3.4. SEDIMENTS  

The biogeochemical sampling and analyses of sediments during the KEBABB 2019 

expedition is under the responsibility of Prof. Kuzyk (University of Manitoba). Sediments 

were collected using a box core (BX 650 MK III, 160 L), sub-sampled with push cores 

(10 cm diameter) and stored at 4 °C in the dark. The sediment cores were carefully 

sectioned into layers within 12 hours of collection. Layers were individually bagged, and 

stored at -20°C until further analyses. Cores were sectioned according to the strategy 

described in Table 5. Sampled layers will be analyzed for sedimentation rate, radioisotope 

dating, porosity, total carbon and total inorganic carbon content, and concentrations of 

organic contaminants including total mercury, polycyclic aromatic hydrocarbons (PAHs), 

n-alkanes, and polychlorinated biphenyls (PCBs).  

 

Table 5. Number and thickness of core layers sectioned from push cores, according to 

their position in the core, during the 2019 KEBABB expedition onboard the CCGS 

Amundsen. 

Core segment 

(cm) 

Core layer thickness  

(cm) 
Number of core layers 

0-10 1 10 

10-20 2 5 

20-Bot 5 (Core length – 20) / 5 

 

4. LOGISTICAL OVERVIEW AND RECOMMENDATIONS 

 

Five KEBABB team members, J. Charette, S. Ciastek, C. Duffaud, M. Sokolowski and P. 

Tremblay, boarded the CCGS Amundsen on August 15th in Resolute Bay, while D. 

Hammett and J. Etuangat boarded in Qikiqtarjuaq on August 24th. There were 7 days since 

the beginning of the leg before reaching the first KEBABB sampling station, which 

allowed for the KEBABB filtration and zooplankton laboratories set up (~ three 12-hour 

days for 2 people and ~ two 12-hour days for 2 people, respectively). The transit time also 

provided sufficient time for zooplankton sorting and taxonomy training session (~ two 12-

hour days) prior to the start of sampling operations (M. Sokolowski was trained by P. 
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Tremblay). Based on the time required to set up both laboratories and have the team ready 

for sampling during the 2019 expedition, a minimum of 3 days is required on the ship ahead 

of sampling for smooth operations. 

The laboratory space allocated to the KEBABB team and the general scientific capacities 

of the CCGS Amundsen were highly satisfactory and largely contributed to the successful 

execution of the KEBABB field sampling plan. The ship’s “live” sampling scheduling 

system, made available to everyone through their mobile devices, in addition to daily 

science meetings, greatly contributed to successful sampling.  

After the last KEBABB station was visited and its samples processed, 9 days of transit 

allowed the KEBABB team to pack field equipment and samples, and to prepare for 

shipment upon arrival in Quebec City. As a result, shipping the equipment and samples out 

of Quebec City was very efficient and took a single day. After completion of the sampling 

and laboratory processing, 2 persons could remain onboard and efficiently pack and 

prepare for the safe return of equipment and samples during transit. 

The KEBABB 2019 sampling plan and objectives were successfully achieved within the 

10 days of sampling that had been initially planned. However, it was not possible to always 

maintain a 12-h work shift schedule due to the heavy workload and limited personnel. This 

issue was particularly problematic for the water column sampling team. For future 

expeditions, we recommend a minimum of 3, ideally 4 fully trained personnel to be able to 

complete the specialized biochemical work associated with water column sampling while 

keeping the 12-h work shifts.  The number of KEBABB field participants dedicated to 

zooplankton and sediment sampling teams could remain the same as in 2019, providing 

that the workload remains consistent between years. Overall, it would be possible to reduce 

the time spent onboard by the KEBABB team to 2-3 weeks for the majority of the 

participants. The logistical aspects of this option, including travelling to a northern location 

where it is possible to board the ship and coordinating with the ship’s logistics and 

schedule, should be discussed with  Amundsen Science at the next expedition planning 

meeting.  
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