2023 Department of Fisheries and Oceans Canada Winter Research Vessel Survey of Georges Bank – Final Cruise Report
The 2023 Department of Fisheries and Oceans Canada (DFO) Winter Research Vessel (RV) Survey was conducted on the F/V Mersey Venture due to mechanical issues experienced on both of the vessels normally used to complete the survey, the Canadian Coast Guard Ship (CCGS) Alfred Needler and the CCGS Teleost. The Mersey Venture was equipped with the Western IIA trawl and followed the standard protocols for the DFO Maritimes RV surveys (Stone and Gross 2012). Both the Mersey Venture and CCGS Teleost were built as shrimp trawlers in the Langsten Slip-Batbygerri Shipyard in Tomrefjord, Norway, in 1988. They are of identical length and beam and are both powered by a 4,000 hp diesel engine. Survey indices from the Mersey Venture are not expected to differ from the two Coast Guard Research vessels normally used for this survey.
Upon completion of the survey with the Mersey Venture, the CCGS Captain Jacques Cartier conducted a similar survey in NAFO 4X5 using a new survey bottom trawl, the 4-seam 3-bridle trawl, commonly referred to as the NEST (Northeast Fisheries Science Center Ecosystem Survey Trawl). DFO is currently in the phase of transitioning from the historically used Research Vessels, CCGS Alfred Needler and Teleost, to new Offshore Fisheries Science Vessels (OFSV), the CCGS Captain Jacques Cartier and CCGS John Cabot. The bottom trawl used for this survey is also being changed from the Western IIA to the NEST. In order to maintain the continuity of the time series, comparative fishing experiments are necessary when new vessels and gear are introduced, and conversion factors that estimate the fishing efficiency of different vessels and gears are estimated for a number of the species captured. Comparative fishing is expected to be completed following the 2024 DFO Winter RV Survey, which at that time, data collected from CCGS Jacques Cartier can be converted and compared with the historical time series.

The Georges Bank (5Z) Winter RV Survey has been conducted annually since 1987. The survey follows a stratified random sampling design, and it includes sampling of fish and invertebrates using a bottom otter trawl. These surveys are the primary data source for monitoring trends in species distribution, abundance, and biological condition on Georges Bank (for details see Stone and Gross 2012). 
This survey was initially designed to provide abundance trends for fish and invertebrates between depths of about 30 m and 200 m; the depth range found in Strata 5Z1–5Z8 (Figure 1). Stratum 5Z9 covers the deeper water of the Fundian Channel and has only been sampled since 2010. Sampling is generally conducted between mid-February and mid-March with 103 stations allocated within Strata 5Z1–5Z9. Coverage of 5Z5–5Z8 has been irregular in recent years, due to mechanical issues and poor weather; however, the survey has covered Strata 5Z1–5Z4 in all years. Survey indices are expected to be proportional to abundance for species that are found primarily in the shallower water on top of Georges Bank, but may not be useful for species that primarily inhabit depths greater than 200 m in winter.
The 2023 DFO Winter RV Survey successfully completed 81 tows between February 8 and February 19, 2023 using the F/V Mersey Venture. Due to problems with regular research vessels and limited charter time, sampling was only conducted in strata 5Z1–5Z4 and 5Z9, with 78 successful sets in strata 5Z1–5Z4 completed by the Mersey Venture. No hydrographic data were collected on the Mersey Venture. 

Biomass index trends and the 3-year running Geometric Mean (3-yr GM) are shown for 5Z1-5Z4 for select species. Survey biomass and 3-yr GM are compared to 40% and 80% of the long-term GM to provide context for biomass levels. The GM was selected for these comparisons to reduce the impact of very high values observed in some years. The values are presented in Table 1. Short and long-term GM values include data up to 2021 and 3-yr GM values are calculated using data from 2020, 2021 and 2023. Data for 2022 were collected on the new Offshore Fishing Science Vessel, CCGS Capt. Jacques Cartier, and using new trawl gear termed the Northwest Atlantic Ecosystem Survey Trawl (NEST). Conversion factors for this change in vessel and gear are not yet available, thus, data cannot be compared to the historical time series. Length-based conversion factors for many fish and invertebrate species will be calculated upon completion of comparative fishing in Spring 2024.  

Table 1. Winter RV survey biomass indices (tonnes) by species for 2020, 2021, 2023, the current 3-year Geometric Mean (3-yr GM), and 40% and 80% of the long-term (1987–2021) geometric mean. 2022 biomass are not included because conversion factors are not yet available. No time-period averages were provided for mixed Little Skate and Winter Skate because sampling began in 2014 (NA).

	Species
	2020
	2021
	2023
	Current 3-yr GM
	40% long-term GM
	80% long-term GM 

	Atlantic Cod
	4,207
	1,868
	1,948
	2,483
	4,455
	8,910 

	Haddock
	33,258
	28,891
	57,087
	37,995
	21,256
	42,512 

	Pollock
	465
	100
	629
	308
	492
	985 

	Yellowtail Flounder
	125
	138
	157
	140
	1,160
	2,321 

	Barndoor Skate
	17
	37
	280
	56
	33
	66 

	Thorny Skate
	0
	59
	1
	3
	28
	56 

	Smooth Skate
	15
	26
	2
	9
	2
	5 

	Little Skate
	1,586
	2,464
	5,080
	2,708
	2,271
	4,542 

	Winter Skate
	3002
	1170
	24669
	4426
	3693
	7385 

	Mixed Winter/Little Skate
	1014
	992
	1176
	1058
	NA
	NA

	Longhorn Sculpin
	1,988
	1,428
	487
	1,114
	1,403
	2,807 

	Ocean Pout
	20
	59
	38
	36
	125
	249

	Lobster
	2,665
	4,021
	4,212
	3,560
	169
	337 
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Figure 1. Completed station locations for the 2023 Maritime Winter Ecosystem Survey with F/V Mersey Venture. The circle area is proportional to total catch size.

Upon completion of the Mersey Venture survey, the CCGS Captain Jacques Cartier successfully completed 153 tows between February 24 – March 30, 2023 in NAFO 4X5Z using the NEST bottom trawl. Of the 153 successful sets, 54 were in strata 5Z1-4 on Georges Bank between February 24 – March 10. In total, 292 different species were observed and over 68,000 individuals were measured on the Cartier. In addition to the catch and biological data collected, 146 CTD casts with 633 water samples, and 21 vertical zooplankton tows were completed. The Halifax Hydrographic station was also completed on 2 occasions. Catch data originating from the CCGS Jacques Cartier and NEST bottom trawl will not be used in catch analyses until conversion factors are made available upon completion of comparative fishing experiments between the CCGS Teleost and CCGS Jacques Cartier in April 2024. 
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Maritimes Winter Survey – Captain Jacques Cartier
- Leg 1 (scheduled for Feb 15-21) was cancelled due to remaining refit items. 
- Leg 2 (scheduled for Feb 21 – March 7) finished with 52 successful tows in 7 fishing days. We lost the first 3 days to delayed refit and 4 days due to weather. 
- Leg 3 (scheduled for March 7 – 21) finished with 63 successful tows in 9 fishing days. We lost 2 days to weather, 1 day for familiarization for oncoming Engineer, 1 day during night hours due to difficulty seeing lobster gear, and 1 day for familiarization of oncoming Logistics Officer. We were also restricted to stations within 40 miles from shore (VHF range) beginning March 16 due to damaged SAT-C antenna. 
- Leg 4 (scheduled for March 21 – 30) completed 38 successful tows in 6 fishing days. Departure was delayed by 1 day as the SAT-C antenna was not yet repaired. One day of fishing was lost as we attempted to recover the lost Rosette from 2022, but was unsuccessful. 
In total, we completed 153 successful tows (16 null tows) in 22 fishing days (43 scheduled days), averaging ~7 tows per 24 hours. Not exactly the rate we had with the Needler (10-12 per 24 hours), but progress nonetheless. We also completed 146 CTD casts with 633 water samples, 21 vertical zooplankton tows, and completed the Halifax Hydrographic station on 2 occasions. 292 different species were observed and over 68,000 individuals were measured. 
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Figure 1. Winter RV Survey strata in 5Z. No sets are made in the shoals of Georges Bank (grey shaded area in 5Z3). The line bisecting 5Z3 and 5Z4 is the 5Zjm line, which is used for management of some species. 
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