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Abstract
Stratified random multispecies trawl surveys have been conducted during autumn by the Department of
Fisheries and Oceans in the Newfoundland and Labrador Region annually since 1977. Since 1990 these surveys
have covered the offshore areas of NAFO Divisions 2J, 3K, 3L, 3N, and 3O. During 1995, the Campelen 1800
shrimp trawl was adopted as the standard survey gear, and coverage was extended to include the inshore areas of
Div. 3K and 3L, parts of Div. 3M, Div. 2GH, and areas deeper than 1 000 m.
Some changes, planned and unplanned, have occurred to the survey series since 1995. Many of these unplanned
changes have occurred because vessel breakdowns have not allowed full or timely completion of the entire survey
area. The main problems with the 2004 survey were the complete absence of survey sets deeper than 731 m in Div.
3LMNO, the lack of coverage in several other strata in Div. 3L, the reduction in coverage in some strata in Div. 3K,
and the extension of the timing until February 1, 2005. The 645 sets fished in 2004/05 is the lowest number since the
1995 survey.
There are at least three sources of uncertainty resulting from the problems encountered during the fall surveys
of recent years: gaps in coverage (missed strata, reduced numbers of sets); changes in timing (survey coverage
extended later, coverage of some strata/Divisions often spread out over a much longer period than planned); and
vessel effects (no direct comparisons of the 3 vessels used, using vessels in areas where they have little or no
coverage in previous years).
Careful attention to survey gear and fishing protocols, along with set-by-set monitoring with trawl sensors
ensures minimal variability during tows. However, the problems with survey coverage and timing have introduced a
further degree of uncertainty into the survey estimates for many species.
Introduction
Annual stratified random trawl surveys have been conducted during autumn in the Newfoundland and Labrador
area by the Canadian Department of Fisheries and Oceans since 1977. The main objectives are to determine the
distribution and abundance of various groundfish and shellfish species and to collect biological samples. Over time,
these surveys have expanded, and from 1990 onward have covered the offshore areas of Div. 2J, 3K, and 3LNO
(Table 1).
In 1995, the RV Gadus Atlantica was replaced with the RV Teleost. As a result of this change, it was decided to
replace the Engel 145 trawls used on both the Gadus and RV Wilfred Templeman with a Campelen 1800 shrimp
trawl, in order to improve estimates of abundance for numerous species, as well as for smaller fish of many species
(McCallum and Walsh, 1996). Conversion factors based on extensive comparative fishing experiments were derived
for most of the main commercial fish species, to allow some comparability between the old and new survey series
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(Warren, 1997; Warren et al., MS 1997; Morgan et al., 1998).
Since the change in vessel and gear, there have been some additions to the fall survey, including coverage in
Div. 2GH, Div. 3M, new strata in inshore areas of Div. 3KL, and coverage of strata deeper than 1 000 m in most
areas.
Methods
From 1995, fall surveys were generally scheduled to run from late September to mid-December. The survey
design is stratified random, with the allocation of sets proportional to stratum area within a Division, and a minimum
of 2 sets in all strata. Coverage was usually planned to a maximum depth of about 1500 m in all Divisions, which is
substantially deeper than the maximum depth fished in virtually all previous fall surveys. A maximum of 903 sets
was possible each year using the Divisional allocations in Table 2, covering a maximum area of about 180,000
square nautical miles, at a density of roughly 1 set per 200 square nautical miles. Figures 1-10 show the stratification
schemes used in each Division.
The survey is designed to be carried out by two vessels, both using an identical Campelen trawl, monitored with
Scanmar trawl sensors. The usual plan was for the RV W. Templeman to survey Div. 3LNO out to 731 m (400 fm),
as well as a substantial part of Div. 3K, generally the inshore and western strata. The RV Teleost was usually
scheduled to survey Subarea 2, most of Div. 3K, Div. 3LNO (deeper than 731 m), and the 9 deep strata in Div. 3M
(Flemish Pass and adjacent area). On two occasions (1996, 2001), RV Alfred Needler, outfitted with an identical
Campelen 1800 trawl, was used in the survey.
Results of 2004 survey
The survey began almost on schedule, in October 2004 in Div. 2H, on the Teleost. The start of the survey on the
Templeman was delayed by about 4 weeks due to mechanical problems. Subsequent breakdowns on the Teleost
resulted in the loss of several weeks of survey time. These two factors resulted in incomplete coverage in the 2004
survey, and timing being extended until February 1, 2005, the latest in the time series (Table 3). The coverage on a
stratum-by-stratum basis can be seen in Tables 5-12. The main problems with this survey are the complete absence
of survey sets deeper than 731 m in Div. 3LMNO, the lack of coverage in several other strata in Div. 3L (e.g. 36569, 386-87, see Table 9 and Fig. 5), the reduction in coverage in some strata in Div. 3K, and the extension of the
timing. The 645 sets fished in 2004/05 was the lowest number for a fall survey since 1995.
Results of previous fall surveys
The coverage in the surveys from 1995-2004 has undergone some changes over the years, some planned and
some unplanned (Brodie, MS 1996). For example, a decision was made after 1999 that Div. 2G would no longer be
included in this survey, and that Div. 2H would be surveyed every second year. Also, a survey of most of Div. 3M
was carried out only in 1996; since then only the deep strata in the western and northern areas of Div. 3M have been
included in the survey design. Vessel breakdowns and other problems resulted in missed coverage in some years,
notably 2004, as well as the extension of the survey into January of the following year on 4 occasions, including the
last three years (Table 3).
The following is a brief synopsis of each survey from 1995-2003:
1995: Late start, no coverage of Div. 2GH, 3M, and inshore Div. 3KL. Coverage in Div. 2J and 3K lower than
other years. Coverage extended into January for first time in fall series. Lowest number of sets (552) in fall
Campelen series.
1996: Low coverage in Div. 2G, no deepwater coverage in Div. 3NO. RV Alfred Needler used for 69 sets in Div.
3NO. Most complete survey of Div. 3M. First year of inshore coverage in Div. 3KL. Highest number of sets ever
completed in fall survey (838).
1997: No shallow coverage in Div 2GH, no deepwater coverage in Div. 3NO. In Div 3M, only deepwater strata
surveyed from this year onward.
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1998: Poor coverage in Div. 2G. Some coverage of deep strata in Div. 3NO. Over 800 sets in total for third
consecutive year.
1999: No deep coverage in Div 2G, no inshore coverage in Div. 3KL, reduced coverage in Div. 3M, no deep
coverage in Div. 3NO. 744 sets completed in total.
2000: No coverage of Div. 2G from 2000 onward. Div 2H not surveyed. Some sets missed in Div. 3K and 3L. First
complete coverage of deepwater sets in Div. 3NO. 672 sets in total.
2001: Poor coverage in Div 2H, and later than usual. RV Alfred Needler used for 126 sets in Div. 2J and 3KL. 764
sets completed in total.
2002: Div. 2H not surveyed. All other scheduled coverage completed, but 128 sets of 717 total were done in
January 2003, after scheduled date of survey.
2003: Div. 2H not surveyed. A few sets dropped in Div. 3K. Almost no deep coverage in Div 3NO. 31% of 668
sets completed in January 2004.
Results of spring surveys in 3LNO
For comparison, coverage and timing of the spring surveys (1996-2004) in Div. 3LNO, conducted with the
same vessel (Templeman) and Campelen trawl, are shown in Table 4. These surveys cover strata out to a maximum
depth of 731 m, and the Campelen trawl has been used from 1996 onward. Coverage has been relatively constant in
recent years, with a mean of 321 sets per year. The surveys have begun as early as April 27 and ended as late as June
30, and there is minimal variation in survey timing or depth fished. Detailed stratum by straum coverage in these
surveys has been presented in many recent NAFO assessment documents, such as Walsh et al. (MS 2004) on
yellowtail flounder.
Discussion
There are perhaps three major sources of uncertainty resulting from the problems encountered during the fall
surveys of recent years: gaps in coverage (missed strata, reduced numbers of sets), changes in timing (survey
coverage extended later, coverage of some strata/Divisions often spread out over a longer period than planned), and
vessel effects (no comparisons of the 3 vessels used, using vessels in areas where they have little or no coverage in
previous years).
On the first point, the major gaps in the survey in 2004 have been described above. Deep-water coverage in Div.
3NO was cancelled in both 2003 and 2004. Several other key strata in Div. 3L were missed in 2004, and this
impacted abundance and biomass estimates for a number of shellfish and groundfish stocks. Other notable gaps
include poor coverage in Div. 2G (none after 1999), spatial and temporal gaps in Div. 2H, no inshore strata fished in
Div. 3KL in 1995 and 1999, and generally poor coverage of deep strata in Div. 3NO (except in 1998, 2000-02).
Regarding changes in timing, the surveys of 1995, and 2002 to 2004 were all extended into the following year.
This did not happen at all in the earlier survey series, from 1977-1994. The timing of coverage in Div. 2GH (Tables
5 and 6) was generally variable, ranging from late September (1996) to mid-December (2004). In Div. 2J (Table 7),
the usual timing of late October to mid-November was generally followed in 1996-2000 and 2004, but was later in
1995 and 2001-03. In Div 3K, the timing of the surveys affected most were those of 1995, and 2002-04. In addition,
the coverage in 2004 was spread out over a period of 81 days, by far the longest in the time period (Table 8). In Div
3L, only in 1995 and 2003 did coverage extend into the following January (Table 9), and this has not occurred at all
in Div. 3NO (Tables 11 and 12).
Estimates of abundance and biomass in the survey are calculated assuming that there are no vessel effects, i.e.
all three vessels are treated equally. If there was no variation in the coverage by vessel, this would not be an issue.
However, because of vessel breakdowns, it has often been necessary for a vessel to survey an area normally covered
by the other. Examples include the RV Alfred Needler sets in 1996 and 2001, and sets by RV W. Templeman in Div.
2J in the 2002 survey (Table 3). As well, Div. 3K is often a mixed bag, with the proportion of sets done by Teleost
vs. Templeman varying over time (e.g. no WT sets in 1999 and 2000, and 100+ in 1995 and 2002). In general, the
shallow sets in Div. 3LNO are done by the RV W. Templeman, and the deeper sets by Teleost, although exceptions
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to this are frequent.
With respect to possible vessel effects, all three vessels used in the fall surveys from 1995 onward have used the
same version of the Campelen 1800 trawl, which undergoes an extensive mensuration program before and during
each survey trip (McCallum and Walsh, 1996). As well, standard survey protocols are followed strictly for each tow,
and each set is monitored with a set of Scanmar trawl sensors, and the data collected and analysed. Despite these
controls, McCallum and Walsh (MS 2002) found that there were differences in trawl performance between vessels,
and sometimes between surveys on the same vessel. They concluded that some of this difference was likely due to
depth and bottom type, and some was due to different vessel characteristics of the three research vessel. They
concluded that further analysis of the trawl data was required. Effects of these differences on abundance and
biomass estimates are not known. In any case, the standard tow parameters (Tow = 15 minutes @ 3.0 knots) have
been used in all analyses, and are not adjusted by observed differences in the tow data collected. To look for vessel
effects, some comparative fishing has been conducted during the spring 2005 survey in Div. 3P between Alfred
Needler and W. Templeman, both using the standard Campelen trawl, and additional comparisons are planned during
the fall 2005 survey.
It is difficult to measure the effects on survey results that these problems have caused. Surveys are intended to
be carried out using the same methodology and timing to minimise the design effects on the populations being
studied. Changes in biology (maturation, growth), migration, etc. are factors which would be influenced by changes
in survey timing. The effects of these delays and shifts in timing cannot always be quantified, but often they have
destroyed the synoptic two-vessel element in survey coverage which is part of the design. As well, these problems
have introduced a further degree of uncertainty into the survey estimates, and therefore into the assessments of
stocks such as crab, shrimp, cod, and Greenland halibut.
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Fig 1. Stratification of Div. 2G.
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Fig 2. Stratification of Div. 2H.

Fig 3. Stratification of Div. 2J.
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Fig 4. Stratification of Div. 3K.

Fig. 5. Stratification of Div. 3L.

18

Fig. 6. Stratification of Div. 3M.
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Fig. 7. Stratification of Div. 3N.
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Fig. 8. Stratification of Div. 3O.

Fig. 9. Division 3L - shaded strata were not surveyed in fall 2004 Canadian survey.
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Fig. 10. Divisions 3LMNO, with 200-mile limit.

