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ABSTRACT 

H. Breeze. 2002. Comercial fisheries of the Sable Gully and surrounding region: Historical 
and present activities. Can. Manuscr. Rep. Fish. Aquat. Sci. 2612: viii + 83 pp. 

This overview of fisheries in the area of the Sable Gully was undertaken to assist in the 
design of a potential marine protected area (MPA) in the area of the Gully. The fisheries of 
the Gully Assessment Area (GAA) are described, including the history of fisheries in the 
area, species caught, location of fisheries, and their general importance to the larger area. 
Historically, there were fisheries for many species of groundfish in the area of the Gully. 
After the fisheries for cod and haddock closed in September 1993, fishing activity in the area 
decreased. There are currently two important fisheries c ~ e d  out in the area, a bottom 
longline fishery for halibut and a pelagic longline fishery for swordfish. Vessels that 
regularly use these areas are based in Sarnbro, in communities in Shelburne County, and a 
few other ports along the south and eastern shores. 

H. Breeze. 2002. Co ercial fisheries of the Sable Gully and surrounding region: Histo~cal 
and present activities. Can. Manuscr. Rep. Fish. Aquat. Sci. 2612: viii -i- 83 pp. 

Le prksent survol des peches dans la rkgion du Goulet de l'ile de Sable a kt6 entrepris pour 
aider 1'Ctablissement d'une kventuelle zone de protection marine (ZPM) dans la rkgion du 
Goulet. On y dkcrit les diverses peches ayant lieu dans la zone d'kvaluation du Goulet, 
notamment leur historique, les espkces capturkes, les lieux de peche et l'importance gknkrale 
de ces peches pour l'ensemble de la rkgion. Par le pas&, on pGchait de nombreuses esp&ces 
de poisson de fond dans les eaux du Goulet. Aprks le moratoire de 1993, l'activitk a cet 
endroit a diminue el on y pratique actuellenient deux peches impo~antes, soit une peche du 
flktan a la palangre de fond et une peche pklagique de l'espadon a la palangre, Les bateaux 
qui pechent rkgulikrement dans ces eaux ont pour port d'attache Sarnbro, des ports du comte 
de Shelburne et quelques autres des cBtes sud et est. 

vii 
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1.0 INTRODUCTION 

This overview provides a description of the fisheries of the Sable Gully on the Scotian Shelf. 
The Sable Gully, also known simply as the Gully, is the largest submarine canyon in the 
northwest Atlantic. Located east of Sable Island, the canyon bisects the Scotian Shelf 
between Banquereau and Sable Island Bank (Figure 1). The Gully has a diversity of species, 
including marine mammals, invertebrates, and fish. For over 100 years, the Gully and 
adjacent areas have been important for fisheries in the region, particularly fisheries for 
halibut, cod, and redfish, and more recently, swordfish. 

1.1 Purpose of the Fisheries Overview 

Over the past ten years, the Gully has been the focus of heightened conservation interest from 
numerous agencies and organizations. Primary factors behind this recent interest are the 
Gully's resident population of northern bottlenose whales and the proximity of the canyon to 
oil and gas development. Important events in the development of a conservation strategy for 
the Gully have been summarized by Fenton et al. (2002). 

The core area of the Gully ecosystem was selected as an Area of Interest (AOI) in the Marine 
Protected Areas (MPA) Program in late 1998. AOls represent sites that Fisheries and Oceans 
Canada (DFO) has committed to advancing through the MPA Program framework. DFO's 
National Framework for Establishing and Managing MPAs (1 999a) sets out several steps for 
the establishment of marine protected areas. Step three of the framework specifies a "socio- 
economic assessment" be conducted to determine how MPA establishment may affect 
economic uses, including fisheries. 

This fisheries overview was completed under contract to the Oceans and Coastal 
Management Division (Maritimes Region), Fisheries and Oceans Canada as part of the 
broader socio-economic assessment of the proposed Sable Gully Marine Protected Area. Its 
primav purpose is to support discussion of the design of the proposed MPA, including its 
boundaries and zoning schemes within the MPA." 

Given the h o w  importance of fisheries in the area to specific users and coastal 
ities, a detailed description of fishing activities was required to update and 

supplement previous efforts to describe the fisheries. The following questions are addressed 
in this overview: 

m a t  species are caught? 
e Tcrirhat gear sectors are involved? From which eo 

m e r e  within the Gully area do the fisheries occur? 
r m e n  do the fisheries occur? 

1 In the fall of 2002, since this report was prepared but before it was published, the Oceans and Coastal 
Management Division released a proposal that provides a boundary and a zoning scheme for the Gully MPA. 
This boundary falls completely within the GAA. 



How does the fishery within the Gully study area compare with the comparison area 
(defined below), in terms of catch and effort? 

As fisheries have changed extensively from ten years ago, a history of the key fisheries is 
provided to give a sense of their former importance and potential future importance in the 
area of the Gully. 

This report uses the findings of previous studies as a starting point and provides additional 
details on the history of fisheries in the Gully, current status, and location of activities, as 
well as information provided by the Gully working group of the Scotia-Fundy Fisheries 
Roundtable. Some of the relevant fisheries management measures are described here, but it 
should be noted that regulations may change from year to year and all regulations currently 
in force are not listed. 

The spatial and temporal aspects of the fisheries - where and when they occur - are 
emphasized to aid in developing the design of the proposed Gully MPA. The potential 
effects of fisheries on conservation values and priorities - the ecological impacts of fisheries 
and how well particular fisheries fit with a marine protected area - are not addressed here. 
Nor is there a full assessment of the economic benefits of fishing in the area or the economic 
impact of the proposed MPA on existing fisheries. 

1.2 Geographical Boundaries of the Overview 

The study area for this fisheries overview encompasses the canyon, the A01 boundary and 
surrounding waters (Figure 2). The co-ordinates defining the study area are as follows: 

This area is referred to as the Gully Assessment Area (GAA) throughout the report. It is 
approximately 4400 square kilometres. 

This study area is the same for all components of the socio-economic assessment. For 
example, it will also be used for assessments of mineral and hydrocarbon resources.* The 
objective is to understand activities both within the proposed marine protected area (the AOI) 
and adjacent areas. Activities within the 1998 A01 boundary are highlighted. The area of 
the A01 is 1850 square kilornetres (Fenton et al. 20021, less than half the size of the 

This boundary is different in size and orientation than the assessment boundary used by GTA Consultants 
(1999). The previous boundary delineated a larger area that included more of the trough, Banquereau, and Sable 
Island Bank, and did not extend as far to the south (Figure 3). There is more fishing activity in the larger area 
used by CTA Consultan& and some fisheries (e.g., Icelandic scallop) occur in that area that do not occur in the 
Gully Assessment Area used in this report. 



assessment area. The assessment area is larger than the AOI to allow planners to gain some 
understanding of the surrounding activities that could potentially impact the canyon 
ecosystem. Conversely, future limitations on activities within the AOI could affect activities 
in adjacent areas. 

Throughout the report, fisheries activities within the GAA are compared with activities in a 
larger area of the eastern Scotian Shelf. The area used for comparison consists of NAFO 
worth Atlantic Fisheries Organization) unit areas 4VSc, 4VSe, 4Wf, and 4Wg. Parts of the 
GAA fall within each of these units. Throughout the report, the broader area used for 
comparison is called the "comparison area". It includes the Gully and parts of the trough, 
Sable Island Bank, Banquereau, and the Scotian slope and rise (Figure 4). This area is 
approximately 139,400 square kilometres, more than 30 times the size of the GAA. However 
much of the comparison area is made up of 4VSe (78,000 square kilometres), which is 
located over the deep waters of the continental slope where little fishing activity occurs. 
During the historical period @re-19771, activities within the larger NAFO division areas 4W 
and 4VS are used as a point of reference (Figure 4), as infomation was not readily available 
at a finer resolution (i.e., at the scale of unit areas). 

1.3 Organization of the Report 

This report is organized into five major sections. The first section is the Introduction. In the 
second section, the sources and methods used for this report are described. The third section 
consists of a history of fisheries in the area from the 1800s to 1977. The fourth section 
describes the modern fishery since 1977, when Canada implemented a 200-nautical mile 
fishing zone (later proclaimed as an exclusive economic zone). The fisheries are divided into 
four main groupings: groundfish (except halibut), halibut, large pelagics, and invertebrates. 
Because of the long-tern importance of the area for halibut, the halibut fishery was given a 
separate sub-section and is described in more detail than the other fisheries. The fifth and 
final section of the report su arizes what is known about fisheries in the Gully and makes 
conclusions on the current importance of the Gully to various fisheries. 

2.0 METHODS AND PREVIOUS STUDIES 

2.1 Information Sources 

Previous studies of the Gully were used as a starting point in identifying the important 
fisheries in the GAA. These shdies were supplemented by meetings with participants in the 
fishery, and information provided by fisheries scientists. Descriptions and assessments of 
fisheries are regularly carried out by fisheries scientists and managers to aid in decision- 
making for the fisheries (see DFO 2002a, 2002b, Koeller et al. 2001). Those documents 
were important sources of infomation for this report. 

The infomation found in this report drew on those sources; however, the organization is 
somewhat different. m i l e  other reports often describe activities over large geographic areas 



or entire stocks, this overview of the fisheries looks at activities within a small geographic 
area. Studies of fisheries within small geographic areas have been carried out in the context 
of planned hydrocarbon extraction activities and their potential impact on fisheries (see e.g., 
Kulka 199 1, MacLaren Plansearch 1996). In other parts of Canada, fisheries in a particular 
area have been examined in the context of marine reserve and protected area planning (see 
e.g., Sloan et al. 2001, Morris et al. 2002). 

ercial fisheries data provided a key source of information for this assessment. 
Information on commercial landings from the zonal interchange format (ZIF) database, from 
industry surveys, and from the observer program were used to create the maps and tables 
found here. Those data sources are described in more detail below. 

A literature search was canied out to find descriptions of fisheries on the Scotian Shelf, 
particularly in NAFO area 4VSW. For the period prior to 1977, accounts of fisheries found 
in the literature, such as reports of the US Co ission of Fish and Fisheries, were the 
primary source of information. Data from NAFO were used for information on landings in 
the general area after 1960 and before 1977 for all vessels. It was used for information on 
landings by foreign vessels for all years after 1960. 

2.2 Previous Studies 

2.2.1 Reports on the Gully 

As a result of the sustained conservation interest in the Gully, there have been a number of 
reports over the last decade that have described the fishing activities of the Gully area. 
Earlier efforts to describe fishing activity specifically in the area of the Gully include: 

e A preliminary overview of the Gully fisheries, produced by the Resource 
Development Branch of DFO (Jerry Conway, unpublished and undated) in the mid 
1990s. This DFO internal report provided a quick overview of major fisheries and 
presented the information sources available at that time. 

e A brief overview of fisheries of the Gully prepared by Milewski (1996) for the World 
Wildlife Fund. This report was based primarily on discussions with representatives 
of key associations and related some of the key issues expressed by fishing 
organizations related to a potential MPA in the Gully and MPAs in general. 

e A description of fish co nities of the canyon and surrounding areas was prepared 
for the Gully Science Review (Zwanenburg 1998). Some general information on 
fisheries and co ercial landings was provided, particularly for species where 
scientific survey information was inadequate. 
A review of invertebrate fisheries of the Gully and nearby areas prepared by 
Tremblay (1 998), again for the Gully Science Review. 
A "Socio-economic Profile of the Sable Gully" (GTA Consultants 1999) 
commissioned by Fisheries and Oceans Canada as part of the Gully Conservation 
Strategy. It contains the most detailed account of fisheries of the area and their 
economic value and its findings are discussed below. 



The ""Scio-economic Profile of the Sable Gully" described each fishery, including the level 
of fishing activity, the primary stakeholders, and economic values for a selected year. As 
well, generalized maps of the location of these fisheries were included (Figure 5). It did not 
provide detailed information from the DFO databases. The main findings of that report, as 
related to fishing, were: 

0 ""Fr the fishing industry, the Gully is one of a large number of fishing 
grounds on the Eastern Scotian Shelf. 

e the Gully is used regularly and is a valued fishing location for several 
fleet sectors harvesting groundfish, large pelagic species and some 
shellfish. 

For most fisheries, with the exception of halibut, the Gully is not an 
essential fishing ground. It does not provide a critically important 
cowonent of their overall catch and earnings profile. 

the Gully is an essential area for the hook and line fishery for halibut. 
A small number of enterprises would suffer economic losses if the 
Gully were closed to them. 

* Groundfish stocks in the Gully area are expected to recover and there 
may be more valuable f ishe~es for smw crab and s ~ q ,  but the area 
is not essential to any of these fisheries'YGTA Consultants 1999). 

The present document, "Commercial fisheries of the Sable Gully and surrounding region," 
updates and, in some cases, replaces the findings of the GTA study. It is intended to provide 
fbrther detail on the fisheries in the Gully, particularly detail on the location of the fisheries 
and the participants. 

2.3 Fisheries and Oceans Canada Databases 

2.3.1 Zonal Interchange Format (ZIF) Data 

DFO mllects infomation on co ercial landings and location of fisheries through the use 
of logbooks and the dockside monitofing program. This information is compiled in the zonal 
interchange format (ZIF) database. The reporting requirements vary by fishery, vessel size, 
and gem type. For the per;od prior to 1990 f@r trawler2 and I996 fiir fixed gear vessels, 
detailed reporting of location of groundfish landings is not available through ZIF, thus it is 
not possible to separate landings within the GAA from the rest of the NAFO sub-unit area 
prior to those years. Information in the ZIF database for non-groundfish fisheries is available 
for the post- 1996 period and occasionally earlier. 

Even after 1996, the level of detail in the ZIF database is not optimal for an assessment of a 
srnall area of the ocean. ZIF is s arized to the subtrip level, so that a single fishing 
location is entered for several sets within the subtrip. This method of s arizing the data 

3 For some vessel classes, infomation is available prior to 1990 or 1996. 



may result in some sets being included in summarized statistics of landings that actually took 
place outside the study area (although within the same general area), or sets being excluded 
that took place within the study area. Information on the location of individual sets is 
available on the original foms; however, due to the amount of information involved it was 
not deemed necessary to go through all the forms pertaining to the GAA and comparison 
area. Despite its limitations, the ZIF database is able to provide a general sense of fishing 
areas and was an important source for the maps and data found here. 

The same years, and in some cases, the same viewing window are not used for all maps. Not 
all fisheries occurred in all years. For example, there was no directed fishery for albacore, 
yellowfin, and bigeye tunas until the mid- 1990s and maps are provided for the late 1990s 
only for those species. In some cases, maps both of the GAA and of the eastern Scotian 
Shelf have been provided to show the importance of the GAA to the fishery to the broader 
area. 

2.3.2 Observer Data 

The observer program began in 1978 as one of the strategies to improve management of 
marine resources after Canada extended its jurisdiction to a 200-nautical mile fishing zone 
(later exclusive economic zone). During the first few years, about 40 percent of foreign 
vessels fishing within Canada's fishing zone carried an observer. In 1980, observers were 
introduced to the domestic offshore fleet. Coverage of foreign vessels expanded to 100 
percent in 1988 and coverage within the domestic fleet also expanded, though to a lesser 
degree. Presently, nearly all domestic fisheries have some coverage, with the level of 
coverage varying according to fleet type, the size of the vessel, and the requirements of the 
management plan. 

The observers monitor compliance with fishing regulations and collect certain biological 
information, such as information on species and amount caught, location fished, and other 
details as required. Data from the observer progam is more detailed than that found in the 
ZIF database. For example, the particular route taken by a trawler as it fishes is recorded by 
the observer and is included in the observer database. However, since the primary purpose of 
the observers is to increase compliance with fishing regulations, the parlicular areas covered 
are not standardized. Infomation from observers often provides a good indication of where a 
fishery occurs but does not necessarily cover every area where the fishery occurs. 

To gain a better understanding of the dynamics of particular fish stocks, scientists and 
fishemen have collaborated on industq/DFO surveys. These surveys are carried out by 
fishermen using their own fishing vessels and gear. The industryiDFO survey is particularly 
important for halibut, a species that is not caught consistently by the groundfish research 
trawl survey. Information from that survey is used in this report. 



The industryiDFO survey for halibut began in 1998. %ere are two parts to the halibut 
survey, a stratified random phase and a co ercial index phase (Zwmenburg and Wilson 
2000). The stratified rmdom phase provides an indication of halibut abundance while the 
commercial index phase is used to calculate catch per unit effort. As well, during the 
stratified random phase, biological infomation on halibut is collected. More information on 
fishing protocols and other details of the survey can be found in Zwmenburg and Wilson 
(2000). 

2.3.4 Research Trawl Survey 

er groundfish research vessel trawl suwey is conducted using a standard protocol 
(Koeller 1981). Relatively little information from that survey is used in this document, as the 
focus is on the fisheries presently occurring in the Gully and not on potential biomass 
available to fisheries. Data from the research trawl surveys are used to show distribution of a 
few species that are not fished in the Cully at this time but have high landings elsewhere on 
the shelf. 

2.4 Feedback from Stakeholders 

The information found in the DFO databases and in previous reports was supplemented by 
the knowledge and observations of those in the industry and other experts from science and 
fisheries management. The "Socio-economic Profile of the Sable Gully" was widely 
distributed to stakeholders and coments  from them have provided additional details on the 
specific nature of fisheries. As well, to continue to build a better understanding of the fishery 
in the area, a variety of discussions with fishery interests have been held. To assist with this 
effort, the Scotia-Fundy Fisheries Roundtable established a Gully working group in 2002. 
This group includes representatives of all past and present fleets that fished the Gully and 
nearby areas and provides the input and advice required in the process to review the Sable 
Gully Marine Protected Area initiative. 

The f o m  of the present document is based partially on suggestions from representatives of 
the fishing industry. They suggested that a report describing the fisheries that made 
extensive use of the DFO databases was needed. As well, they suggested that information on 
the fisheries that occurred prior to 1993 be included, including historical information. Other 
feedback from stakeholders can be found thoughout the doctlment. 



3.0 HISTOMGAL OVERVIEW (EAWIEST FISHERIES TO 1977) 

3.1 Early records 

Europeans began to regularly visit Newfoundland and Nova Scotia's offshore banks in the 
sixteenth century, seeking fish and whales (de la Morandikre 1962). Europeans fished on the 
banks during the period of calmest weather, &om the spring until about September (Cough 
1993). Both the French and English set up shore stations by the late sixteenth century as a 
base for their summer fisheries. Canseau (Canso), for example, was fi-equented by French 
vessels since the mid-part of the sixteenth century (de la Morandiere 1962). At the time, the 
general phrase "Grand Banks" included the easternmost banks off Nova Scotia and 
Banquereau was known to be regularly used by the French fishermen of the seventeenth and 
eighteenth centuries (de la h4orandiere 1962). As Europeans settled Nova Scotia, they 
tended to fish closer to shore, where they could combine fishing with farming (Gough 1993). 
However, between the settlers who did venture offshore and the Americans and Europeans 
attracted by the rich cod grounds, there was a fishery on Nova Scotia's offshore banks from 
the early sixteenth century to the present. Some of this fishery likely occurred in areas within 
the GAA. 

3.2 The Halibut Fishery 

3.2.1 The Fishery in the Nineteenth Century 

In the mid-nineteenth century, Nova Scotians fished halibut (Hippoglossus hippoglossus) 
&om large sailing vessels known as "bankers"in the Sable Island Bank and Banquereau area 
(Knight 1867). The exact location of the fishery on those two banks is not known, but it is 
likely that some activities occurred within the GAA. The halibut fishery was a small part of 
the summer groundfish fishery of the time, which focussed on cod (Gadus morhua). By 
1867, the Nova Scotia fishermen considered that halibut were "decreasing in numbers" 
(Knight 1857: 3). 

Although Nova Scotia fishemen considered halibut to be decreasing in the 1860s, the first 
vessels that reporled fishing directly in the Gully itself came from Gloucester, Massachusetts, 
at about that time, seeking ha~ibut .~  In the early 1820s, there was increasing demand for 
halibut in the Boston market. Before this time, halibut were considered a nuisance to the cod 
fishemen of Massachusetts Bay and Cape Cod (Tmrnble et al. "193). With increasing 
demand, the area near Boston rapidly became fished out and halibut fishermen moved farther 
and farther offshore. By 1848, Georges Bank had been fished out and vessels moved on in 
search of new grounds (Goode and Collins 1887). By the 1860s, the fresh halibut fishery had 
spread over the Scotian Shelf and out to the Grand Banks (Goode and Collins 1887). Boats 
in the salt fishery went even farther - to the Labrador coast, Davis Strait, and Greenland 
(Goode and Collins 1887). 

Gloucester boats fished for cod on the banks of Nova Scotia and Newfoundland even earlier, in the mid-1 700s 
(Goode and Collins 1887); however, it is likely that trips to the Gully were not made regularly until the halibut 
fishery became profitable. 



By 1869 or 1870 at the latest, halibut were being caught in the Gully by Gloucester boats 
(Collins 1887). In 1879-1 880, the Gully was one of the five major halibut grounds used by 
Gloucester fishermen (Goode and Collins 1887) and was indicated on charts of the time 
(Figure 6). Fishermen of the time considered the Gully to include the wide trough area at the 
head of the canyon, much of which is outside the GAA. Banquereau was another important 
ground and both the slope and the "southwest prong" of Banquereau next to the Gully were 
fished heavily (Collins 1887). ?"he fishery in the Gully was carried out in 75 to 350 fathoms 
(137 to 640 metres) of water, while that along the slope of Banquereau occurred in 100 to 
400 fathoms (1 83 to 732 metres) (Goode and Collins 1887). 

During the 1870s and 1 880s, the halibut fishery was carried out year-round. Many vessels 
took a short break in late December and captains would race to be the first to carry out a trip 
in January, when fish prices were high (Goode and Collins 1887). The fishermen tried to fill 
their schooners as quickly as possible and return to Gloucester before the other vessels, thus 
ensuring a better price for their fish (Goode and Collins 1887). VVhile some fishermen 
continued to handline for catches, by the 1850s fishing by "bultow" or "trawling" was 
widespread (Knight 1867, Goode and Collins 1887). This technique was later called "line 
trawling," then "longlining" to distinguish it from trawling (dragging) as we know it today. 
Fishermen set a line with a series of baited hooks attached at intervals and anchored to the 
bottom. Dories were used to set trawl-lines around the halibut schooners. Even in the late 
nineteenth century, these lines were one to two miles (1.6 to 3.2 kilometres) in length (Goode 
and Collins 1 887). 

The late 1860s and 1870s were periods of high catches, with trip totals much higher than 
those landed by halibut fishermen today. On May 22, 1877, the schooner G.P. %itman 
anived in Gloucester from a four-week trip to the Gully with what was believed to be the 
largest halibut catch ever from one trip: 137,510 pounds (62.37 metric tomes) (Goode and 
Collins 1887). This tremendous catch was not the highest valued catch even in the historical 
period, as fish were plentiful at the time and prices were low. AS new grounds were found, 
they would be fished heavily by a succession of vessels until the fish were "broken up" - 1n 
other words, the area was fished out (Goode and Collins 1887). By the 1880s, few new 
grounds were being found. 

Captain Collins was the master of a Gloucester halibut schooner and an avid naturalist who 
contributed to the reports of the US Commission of Fish and Fisheries. He remarked on the 
distribution of halibut on the offshore banks: "From my own observations, I believe that 
bottom where the rocks are supplemented with a groviith of corals is peculiarly attractive to 
halibut" (Collins 1887: 58). Collins co ented that areas dense with halibut would often be 
very small - three-quaders of a mile (1.4 kilometres) in diameter or less - and would often be 
areas of very rough bottom (Collins 1887). The Gully corresponds well with the description 
of areas dense with halibut, having areas of corals and areas of very rough bottom. 

Although the vessels were from Gloucester, many of their captains and crew were Nova 
Scotians. People from Gloucester referred to the Canadians as '"rovincials," and the vast 
majority of provincials engaged in the Gloucester halibut fishery were originally Erom Nova 
Scotia. An inventory of Gloucester crews for 1879-1 880 found that of 546 men employed on 



ships, 393 were "provincials" (Goode and Collins 1887). The Nova Scotians were mostly 
fi-om Cape Breton and fishing ports along the south and eastern shores of the province. 
Many travelled back and forth to Nova Scotia, keeping one foot in both countries. Others 
became permanent residents and prominent citizens of Gloucester (Gloucester's Fish Fleet 
1888). 

3.2.2 The Fishery in the Twentieth Centurv 

The US Bureau of Fisheries reported on landings from the fishing grounds used by the New 
England fishing fleet in the early part of the century. "The Gully" was one of the fishing 
grounds listed in the statistics of the 1920s and early 1930s, along with La Have Bank, 
Quereau Bank (Banquereau), Grand Bank, Browns Bank, and other grounds now within 
Canada's exclusive economic zone (EEZ) (see e.g., Sette 1926, Fielder et al. 1934). 

Records of activities in the Gully for the next 50 years are less detailed. In 1932, the North 
American Council on Fishery Investigations (Canada, Newfoundland, France and the United 
States) agreed to adopt standardized areas - known as statistical areas - for reporting (Fielder 
1933). The Americans continued to report by both statistical area and fishing ground for 
some years after this decision (see e.g., Fielder et al. 1934, Fielder 1940), but by the late 
1930s, no trips to the Gully were reported by American vessels and it no longer warranted a 
line of its own in the fishing statistics (e.g., Fielder 1940). However, Americans continued to 
fish Banquereau and Sable Island Bank, parts of which fall within the GAA. In the late 
1930s, American landings from the Scotian Shelf and Grand Banks were about one-fifth of 
the total halibut landed by Canadian and American fishermen combined (McKenzie 1946a). 
American fishermen made a little over two-fifths of the halibut landings from the 
Banquereau-Sable Island Bank area (McKenzie 1946a). 

In Canada, the statistical area nnethod of reporting seems to have been readily adopted, at 
least for scientific reports. The Gully continued to be known and exploited as a fishing area. 
However, in Canada the Gully was divided in two for reporting purposes. Catches from 
there were grouped with Banquereau or with the eastern portion of Sable Island Bank and the 
adjacent slope (see Figure 7 for divisions). Landings from the Banquereau area, which 
included part of the Gully, were the highest of all the sub-areas in the late 1930s (Figure 7, 
McKenzie 1946a). 

Altiiough scientists grouped the Gully with adjacent areas, they realized it had padicufar 
importance for halibut. Researchers studying halibut targeted the Gully for a tagging study 
conducted in the late 1950s and early 1960s (Kohler 1964). McCracken (1958) indicated that 
the Gully and adjacent areas were important halibut fishing grounds (Figure 8). 

With technological changes in the fishery, halibut assumed less prominence in the overall 
groundfish fishery. Other flounders (Pleuronectiformes), cod, haddock (Melanogrammus 
aeglejfinus), pollock (Pollachius virens), and redfish (Sebastes sp.) were generally more 



easily caught by otter trawl than halibut, and catches of those fish became more prominent in 
the fishing  statistic^.^ 

3-3 Fisheries for other Finfish Species 

3.3.1 Groundfish 

In the mid-nineteenth century, Nova Scotia fishermen were travelling in large sailing vessels 
to Sable Island Bank and Banquereau in search of cod (Knight 1867). The bank fishing 
vessels of the mid-nineteenth century ranged fi-om 30 to 100 tons in size and carried out most 
of their activities on the offshore banks from April to June, before moving to grounds in the 
Gulf of St. Lawrence for much of the summer (Knight 1867). 

In the late nineteenth and early twentieth century, Americans were prominent in the offshore 
fishery. Fishing for groundfish, mainly cod, was carried out on the southwestern part of 
Banquereau by the Gloucester schooners as well as by other banks schooners largely based 111 
Lunenburg. These were large vessels for the time, 75 to 125 tons or more, and up to 145 feet 
(44 metres) long (Brinkhurst and Hord 1976). The schooners also fished on the portion of 
Sable Island Bank that lies within the Gully Assessment Area. However there are fewer 
references to Sable Island Bank in the historical records and Banquereau seems to have been 
a more heavily used area, at least during the nineteenth century. 

By the 1930s, Spain and Portugal were fishing for cod off Nova Scotia and Newfoundland 
using motorized trawlers that towed nets over the ocean bottom (Brinkhurst and Hord 1976). 
Canadian and Anlerican vessels also fished the offshore banks in the 1930s. Canada's 
offshore banks east of Halifax were considered the most i~nportant for Canadian fishermen, 
and Banquereau and Saint Pierre Bank were the most important of these, not including the 
Grand Bank (McKenzie 1942). Both longliners and "steam drag trawlers" were in extensive 
use (McKenzie 1942). These vessels fished Banquereau almost year-round in the late 1930s, 
although activities were very limited in August and September (h4cKenzie 1942). 

Haddock was also fished in the Banquereau and Sable Island Bank area by Canadian and 
American boats. The eastern~nost portion of Sable Island Bank, partially within the GAA, 
was regularly fished by Canadian fishernlen in the late 1930s and early 1940s (Figure 9, 
McKenzie 1946b). However, the southwestern grounds of the Scotian Shelf were more 
inlpol?ant to the offshore haddock fishery of the time than the grounds east of Western Bank 
(kfcKenzie 1946b). 

The International Convention for the Northwest Atlantic Fisheries (ICNAF) came into force 
in 195 1, prolnpted by US and Canadian concern for the status of fisheries off their coasts. 
Parsons (1993) describes fisheries management off Canada's coasts during this period. In the 
1950s, ICNAF began to regulate mesh controls in the ICNAF area. No limits on the amount 
of fishing or the size of catches were established until the early 1970s (Parsons 1993). 

' There have been high catches of halibut by otter trawl in some areas at certain times of year. 



In the 1950s and 60s, the USSR expanded their fishery on the Scotian Shelf and slope. The 
USSR landed a greater variety of species, in greater numbers than the other countries 
throughout the 1960s and 70s (Table 1). Soviet vessels landed large numbers of American 
angler/monkfish (Lophius americanus), skates (Rajidae), and flounders, as well as the cod 
and redfish traditionally taken by the European countries. In the early 1960s, the USSR 
began a fishery for silver hake (Merlzlccizis bilinearis) and by the early 1970s their vessels 
were taking more than 100,000 tonnes of silver hake annually from NAFO area 4W 
(Table 1). Silver hake was largely taken fiom the continental slope, but until the introduction 
of the small mesh gear line (SMGL), it was also caught in the deep waters of Emerald and 
LaHave Basins and, during August and September, over the fish's spawning grounds on 
Sable Island-Middle Bank (see Hare 1977). Although the Gully was not considered an area 
with particularly high concentrations of silver hake, records from observers fiom the late 
1970s show that the Gully area was regularly used by vessels in that fishery (see later in this 
report). 

Other countries were also carrying out fisheries on the Scotian Shelf, mainly for cod, but also 
for haddock, pollock, and redfishes (Table 2, Table 3). Spain and Portugal continued to be 
prominent in the cod fishery in the area in the late 1960s and 1970s. In the early 1970s, 
Spain was catching more cod than any other country in 4VSW, taking 25,000 to 30,000 
tonnes each year (Table 3): mainly by pair trawling ( P ~ o m  and Halliday 1975). 

In the 1960s and 1970s, Canada, the US, Japan, and the USSR were making large catches of 
redfish in 4VSW (Tables 3 and 4). The Gully was identified as one of four principal zones of 
redfish concentration over a broad area that included the Gulf of Maine, Scotian Shelf, and 
Gulf of St. Lawrence (Hare 1977). The fishery for redfish used both bottom and nlid-water 
trawls. 

Fisheries in 4VSW for cod and silver hake had their highest landings in the 1960s (cod) and 
1970s (silver hake) (see Tables 2 and 3), well before Canada's declaration of a 200-mile 
fishing zone in 1977. After that declaration, the locations of fishing activities within 
Canada's zone began to be tracked in nlore detail. While it is not possible to break down the 
location of the cod, silver hake, and redfish fisheries in the 1970s within the NAFO sub-areas 
of 4VS and 4W by using existing databases, it is likely that a portion of those catches were 
obtained from the Gully Assessment Area. The Gully was included in maps showing major 
offshore fisheries in winter and spring, based on infor~nation fiom Canadian surveillance data 
collected .from 1974- 1976 (Figures 10 and 1 1, Hare 1977). Later observations by fisheries 
observers showed activities occu~~blg  in the Gully (see later in this report). 

3.3.2 Small welarrics 

Large amounts of mackerel (Scombeu. sconzbrtrs) together with the groundfish argentine 
(Arge~tina silus) were caught in 4W thoughout the 1960s and 70s but these catches came 
lnostly fiorn the continental slope south of Western Bank and further southwest (see Halliday 
1974, Koeller 1982). An extensirie fishery for herring (Clupea I?arengzis) was carried out in 
4W and 4VS, on Banquereau, Sable Island, Western, and Emerald Banks (Hare 1977, 



Stephenson 1987). Parsons and Hodder (1972) sampled herring from the slope of 
Banquereau, by the Southwest Peak, in March 1971, one of the few locations where they 
sampled herring during their offshore survey. This suggests that some of this fishery was 
carried out within the GAA. 

3.3.3 Large pelanics 

American vessels fished, at least casually, for swordfish (Xiphias gladius) off Nova Scotia as 
early as the 1880s (Gibson 1998), while Canadian fishermen have targeted swordfish on the 
Scotian Shelf since the early 1900s (DFO 1988, Gibson 1998). The Canadian fishery was 
quite small until the 1930s. It appears to have moved further and further offshore, until by 
the 1960s, most swordfish were being taken along the slope of the Scotian Shelf and 
Laurentian Channel (see Gibson 1998, Fitzgerald 2000). Before 1962, the Canadian fishery 
was solely a harpoon fishery. Late in the 1962 fishing season, the pelagic longline fishery for 
swordfish was introduced and expanded rapidly, with Canadian catches from 1963 almost 
quadruple those of 1962 (Tibbo 1964). By August 1963, the edge of the shelf was "crowded 
with American and Canadian longliners" (Gibson 1998: 32). The edge and slope of the shelf, 
including the mouth of the Gully, was and is a key swordfish fishing area of the Scotian Shelf 
(Figure 12). 

In 1969, the US Food and Drug Administration banned the market sale of swordfish with 
concentrations of mercury greater than 511 0 ppm (Gibson 1998) and shortly after, the US 
banned imports of swordfish because of concern about mercury levels. Most swordfish 
landed in Canada was exported to the US and this effectively ended the Canadian swordfish 
fishery until 1979, when the mercury regulations were changed (DFO 1988). Canadian 
landings in the re-opened fishery have not reached their pre-ban levels. 

3.4 Invertebrate fisheries 

Shortfin squid were caught in great numbers along the shelf edge in the mid- and late 1970s 
and that fishery will be discussed in the post-1977 section. There was no directed fishery for 
other invertebrates in the GAA prior to 1977. 

Modern whaling occurred on the Scotian Shelf from 1962 to 1972. Fin winales were the main 
species caught off Nova Scotia by whalers. M i k e  whales were also captured in this fishery, 
as were northern bottlenose whales, and several other species. Mitchell (1 974) reported that 
87 bottlenose whales were taken off Nova Scotia and Newfoundland &om 1962 to 1967, 
mainly in the area of Sable Island and the edge of the Grand Bank. Sixty-two of those 
whales were taken in 1962 and 1963 (Committee for Whaling Statistics 1964). 



Vessels based in Blandford carried out a whaling operation from 1962 to 1972 (Gillespie 
1962, Sutcliffe and Brodie 1977). In the first years of the station, one of their vessels 
focussed on small whales, such as the northern bottlenose, due to the vessel's relatively small 
size and lack of power (Jenkins 1990). In an article on whaling off Nova Scotia, Karl 
Karlsen, the station's owner, commented "We worked around Sable Island and found some 
very interesting spots in the deep water in that area. We struck schools of bottlenose whales" 
(Gillespie 1962: 8). Records from whaling stations show that at least 24 northern bottlenose 
whales were caught in the vicinity of the Gully from 1964 to 1967 (Reeves et al. 1993) by the 
Blandford  whaler^.^ Fin and minke whales were also caught by the whalers in the Gully area 
(see Sutcliffe and Brodie 1977). Twenty-nine whales, all fin whales, were taken by the 
Blandford whalers in the area of the Gully, trough and adjacent slope from 1968 to 1972 (see 
Sutcliffe and Brodie 1977). Canada's Minister of Fisheries announced a ban on whaling at 
the end of 1972 (Jenkins 1990). 

4.0 FISHERIES 1977 TO PRESENT 

Most foreign fishing vessels were excluded from Canada's 200-nautical mile fishing zone 
after 1977 and Canada assumed management of fisheries within this region (see Parsons 
(1993) for more detail on this development). Foreign boats continued to fish for short-fin 
squid, silver hake, and redfish within Canada's fishing zone in the vicinity of the Gully. 
However, there has been a steady decline in the foreign vessels fishing off Nova Scotia and 
few licenses have been issued to foreign vessels in the last few years. The Canadian fishery 
on the offshore banks expanded after 1977. In most fisheries, catches from Canadian vessels 
made up the bulk of landings from the general area of 4VSW afier 1977. 

4.1 Groundfish (except halibut) 

Canadian vessels expanded their use of the offshore banks in the groundfish fishery in the 
3.980s. Cod, haddock, pollock, redfish, and silver hake were fished in the Gully and adjacent 
areas. Most landings were from large trawlers, These vessels catch fish by towing cone- 
shaped nets along the ocean floor. The net is held open by rectangular otterboards - the 
"doors"- that are aMached to cables at either end of the net. Weights on the bottom of the 
net and floats on the top of it also serve to hold the net open. Side trawlers haul the net over 
the side of the vessel, while stern trawlers haul it up a stern ramp designed for that purpose. 
Most trawlers in current use are stern trawlers. 

After more than a hundred years of generally high landings, with occasional periods of low 
catches, stocks of the key groundfish species of cod and haddock collapsed in the early 
1990s. The fishery for those species was put under moratorium in September 1993 on the 
eastern Scotian Shelf ( M o h  and MacEachern 1994, Lear 1998). Fisheries for other 
groundfish species continued, although at a much lower level than before the moratorium. 

6 Records for 1962 and 1963 could not be found. 



4.1.1 Cod, haddock. pollock 

In the 1980s and early 1990s, catches of cod, haddock, and pollock fionl the GAA by the 
domestic fishery were much higher than they are today. Most of the landings were made by 
large trawlers over 65 feet in length, such as the many vessels owned by National Sea 
Products (now Highliner Foods) and based in Lunenburg, Louisbourg, and Canso. The GAA 
was regularly used, pal2icularly the sides of the Gully and the small bank in the trough 
known as Gilligan's island (see Figures 13, 14, and 15). The GAA continued to be heavily 
used in the late 1980s and early 1990s, even as groundfish fishing activity in the general area 
declined (Figures 16 and 17, Table 4). Most trawling occurred at depths of 200 metres or 
less and there was little or no trawling activity below depths of about 400 metres in the 
central part of the canyon. 

In the early 1990s, approximately 30 to 60 percent of the pollock caught by trawlers in 4VSc, 
4VSe, 4Wf, and 4Wg - the comparison area - came from the GAA (Table 6). The GAA was 
also important for haddock in the area, although the western Scotian Shelf was more 
important overall for haddock. Catches from the GAA made up between 8 and 26 percent of 
cod catches in the comparison area from 1990 to 1992. Significant amounts of non-targeted 
species also came from the Gully. Of the halibut and cusk caught as bycatch by trawlers in 
the comparison area, most came fiom the GAA. 

Portugal and Canada had a bilateral agreement whereby Portugal was given an allocation for 
cod in 4VSW from 1983 to 1985 (Resource Allocation Branch 1985, Table 5). Some of this 
fishery was carried out in the GAA, on the eastern side of the Gully and the southwest peak 
of Banquereau and generally at depths less than 200 metres (Figure 18). 

Although directed fisheries for cod and haddock have been under moratorium since 
September 1993 on the eastern Scotian Shelf (including the GAA), cod and haddock are still 
taken as bycatcli in fisheries for halibut, redfish, and pollock. These incidental catches of cod 
and haddock have been very srnall compared to the directed catches of previo~~s periods. In 
total, 13 tonnes of haddock were Landed &om the GAA over the six-year period from 1996 to 
2001 (Table 7). Fifty-one tomes of cod were taken over the same period (Table 7, Figure 
19). This is a small fraction of the 1076 tomes of cod that were taken in 1990 alone by 
trawlers working in the Gully area (Table 6). Recent summer research vessel surveys show 
the distribution of cod and haddock within the GAA at that time of year (Figures 20 and 21). 
Very small amounts of cod and haddock have been caught by the survey in the GAA in 
recent years, consistent with the very low catc11 rates on the rest of the eastern Scotian Shelf. 

Although pollo~k is not under moratorium on the eastern Scotian Shelf, landings from the 
GAA have been much smaller than previous landings for the area. The total catch of pollock 
in the GAA was 0.63 tomes in 2000 and 2 tonnes in 2001 (Table 7). In contrast, trawlers 
caught 2142 tonnes of pollock in the GAA in 1990 and 2702 tonnes in 1991. in essence, 
there is no directed fishery for pollock in the CAA at the present time. 



4.1.2 Flounders 

Three flatfishes - witch flounder (Glyptocephalzis cynoglossus), yellowtail flounder 
(Limanda ferruginea), and American plaice (Hiyyoglossoides platessoides) - are ~nanaged 
together under one total allowable catch (TAC) due to inconsistencies in recording the 
different species at landing (DFO 2001a). From 1997, witch flounder was given a separate 
assessment but is still part of the general flatfish TAC. Most catches ikon1 these flounder 
fisheries have traditionally been by large trawlers, with some effort by Danish seiners and 
occasionally longliners (Fowler and Stobo 2000). Flatfish are ofien not recorded separately 
in landing data; however, fishermen report that they direct for particular species (Fowler and 
Stobo 2000). 

In tlie late 1970s and 1980s, witch flounder, yellowtail flounder, and plaice were regularly 
fished in the GAA. Stakeholders have stated that flounders were fished in the general 
vicinity of the Gully in the 1980s and 1990s. Before 1987, yellowtail was fairly evenly 
distributed over Western Bank, Sable Island Bank, and Banquereau (DFO 2001a). After that, 
the declining population was centred in two areas of abundance, one over Sable Island Bank, 
and one over the southeast corner of Banquereau, next to the Laurentian Channel. From 
1987 to about 1995, the fishery for yellowtail in 4VW was concentrated on the southeast 
comer of Banquereau (DFO 2001a, see also Figure 22). Some effort occurred within the 
GAA, in the trough and along the eastern side of the canyon (Figures 22 and 23), but the total 
flounder catch in the CAA for the period 1990-1995 was just over one percent of the catch 
from the co~nparison area (Table 6). The flatfish fisheries occurred in waters less than 200 
metres deep. The fishery for yellowtail rapidly declined after 1995 (DFO 2001a). 

Plaice are Inore widely distributed in 4VW than yellowtail, but nluch of the fishery occurs 
where it is also possible to take yellowtail flounder. Witch flounder is primarily found in 
water deeper than 183 metres (DFO 1997b). According to research vessel trawl surveys, 
there are concentrations of witch flounder in the Gully, particularly of small flounders not yet 
available to the fishery (DFO 1997b). 

Since 1992, most of the flatfish fisheries on the eastern Scotian Shelf have been carried out 
by Danish seine, with about two-thirds of the landiilgs of plaice and yellowtail coming fiom 
Danish seine and one-third from otter trawl (Fowler and Stobo 2000). The remaining 
yellowtail fishery in 4VS occurs on the southeast corner of Banquereau, as does much of the 
fishery for plaice (M. Fowler pers. co~mn.). In 4VW, witch flounder is caught ~nostly at the 
edge of the Laurentian Channel, the southeast corner of Banquereau, and in the holes above 
Banquereau (DFO 1997b). For the last few years, landings of flounders have not reached the 
level of the total allowable catch (DFO 200 la). Very few flounders have been caught from 
the GAA in recent years conlpared to Banquereau and nearby areas (see Figure 24 and Table 
7), suggesting little to no directed activity for flounders in the GAA in the last six years. 



4.1.3 Redfish 

Bilateral agreements allowed France, Japan, the US, and the USSR to carry out fisheries for 
redfish in 4VWX during some periods of the late 1970s and 1980s (see Table 5 for foreign 
catches of this species). These allocations were ~nuch smaller than previous redfish fisheries 
by those countries and a fraction of the Canadian landings. Observer records show that 
fisheries within the GAA occulwed along the sides of the Gully and the edge of the shelf, at 
depths between 200 and 500 metres, and occasionally deeper (Figure 25). 

Most domestic redfish catches are made by large trawlers. In the early 1990s, the Gully 
seems to have been more inlportant for the domestic redfish fishery than it is presently, with 
large trawlers taking between 4 and 33 percent of the total comparison area catch from the 
GAA in the period from 1990 to 1993 (Table 6). Based on observer records, most of the 
GAA redfish fishery in the late 1980s and early 1990s occurred on the srnall bank at the head 
of the Gully, along the eastern side of the Gully, and along the slope of the shelf at the ~nouth 
of the Cully (Figure 26). Most of the fishery occul-red beyond depths of at least 200 metres, 
with many tracks between the 200-metre and 1000-metre isobath. This fishery is carried out 
primarily by bottom trawl and occasionally by midwater trawl. When redfish migrate 
upwards in the water colu~nn at night, they become available to nlidwater trawl. 

NAFO sub-unit area 4VSc has high landings of redfish; however, relatively little of that 
catch has come from the GAA in recent years. Fro111 1996-2001, very few vessels directed 
for redfish in the area. Catches from the GAA were, at most, 3 percent of catches made in 
the cornparison area for each of those years (Table 7). During this period, the largest catches 
in the GAA were taken from the edge of the shelf at the mouth of the Gully, over depths of 
200 to 1000 metres (Figure 28). In the two-year period 2000-2001, two large trawlers caught 
just over 100 tomes of redfish in the GAA. However, those totals are slnall compared to the 
total catches for the co~nparison area, where 4339 tomes of redfish were caught over the 
same two-year period (Table 7, see also Figure 27). Srnall trawlers (less than 65 feet) 
reported only 3.36 tomes of redfish caught in the GAA for the 1996 to 2001 period. Very 
sniall arnounts of redfisl~ are cauglit as bycatch in the halibut longline fishery. 

4.1.4 Silverhake 

The fishery for silver hake has been largely carried out by foreign vessels using trawls with 
small meshed gear. Starting in 1977, the fishery occuiwed only west of 60"W and south of 
the small mesh gear line (SMGL), in an area known as the silver hake box. This restricted 
the fishery to depths greater than about 100 metres. The silver hake box was extended to 
59"W, at the mouth of the Gully, in 1979. Fronl 1977 to 1979, certain Russian and Cuban 
vessels were allowed to fish shoreward of the SMGL and eastward of59"W (Waldron and 
Sinclair 1984) and extensive activity occurred along both sides of the Gully and on the 
southwest peak of Banquereau (Figure 29). After 1980, ail vessels were prohibited from 
fishing shoreward of the SMGL (Waldron and Sinclair 1984). In 1994, fiirther restrictions 
were introduced to reduce bycatches of cod, haddock, and pollock: the SMGL was moved 
fui-ther offshore, approximating the 190-metre isobath, and separator grates became 



nlandatory (Showell and Fanning 1999). Between 1980 and 1983, fishing as far east as 
57"W was permitted for certain license holders; then, from 1984 to 1999, the eastward 
extension was reduced to 59"W (Showell and Fanning 1999). Some vessels were granted 
exemptions to these restrictions (Showell and Fanning 1999). As late as 1999, one vessel 
was perixitted to fish for silver hake as far east as 57O30'; however, the license conditio~ls 
prohibited fishing within the Gully A01 (see Fenton et al. 2002). All vessels cul-rently fish 
west of 59"W. 

Both effort and total catches in the foreign silver hake fishery dropped steadily in the 1990s 
(GTA Consultants 1999) and all quota has been allocated to the domestic fleet since 1998 
(DFO 2000). Since 1995, there has been a silver hake fishery in Emerald and LaHave Basins 
conducted by dolnestic vessels. Scotian Shelf catches and the TAC dropped in the late 
1990s. In 1997, only 17,000 metric tomes of the overall total allowable catch of 50,000 
metric tonnes were landed (DFO 2001d). By 2000, the TAC had dropped to 20,000 tomes; 
only 14,500 tomes were landed (FRCC 2002). 

While some vessels are known to have fished at the mouth of the Gully, west of 59"W, in 
1998 (GTA Consultants 1999, see also Figure 29), most of the fishery for silver hake has 
occu~l-ed in the western portion of the silver hake box and in the basins, well away from the 
GAA. The few domestic landings of sifker hake in the CAA are bycatch fiom other fisheries 
(Figt~re 3 0). 

4.1.5 Value of the GAA Catch 

Since the closure of the fisheries for cod and haddock in 1993, landings of groundfish (except 
halibut) fro111 the GAA have been negligible. However, groundfish fisheries from the area 
had a high value prior to the closure. As an exanlple, values of landings fro111 the GAA for 
1990 and 1991 for cod, haddock, and pollock were calculated based on average values for the 
year (Table 8). In 1990, the value of cod, haddock, and pollock landed 6o1n the GAA was 
estimated to be $2.5 million; in 199 1 it was 63 million. 

After 1977, the Gully continued to be a key area for the halibut fishery. During the late 
1970s and 1980s. halibut landings were a s~nall percentage of the groundfish fishery. 
However, as the populations of other groundfish species declined, halibut has gained more 
importance. Landings of halibut from the cor~~parison area have stayed relatively stable over 
the last 5 years: with landings between 183 and 290 tonnes each year (Table 7). 

4.2.1 Fishing methods and operational rules 

The halibut fishery of today is carried out by longline, in much the same areas that it was 100 
years ago. Kenchington and Halliday (1994) provide extensive detail on the practice of 



longline fishing in the Scotia-Fundy region. A brief outline of the methods used in this 
fishery can be found in Appendix 1. 

Consewation Harvesting Plans are prepared for each gear sector to outline the operational 
rules for each fishery. Integrated Fisheries Management Plans and license conditions set out 
further conditions on how the fishery will be conducted. For 2001, the quota for halibut (all 
gears) was 1 150 tonnes for NAFO Divisions 3NOPs4VWXSZc (Scotian Shelf and Grand 
Banks). Details on how this quota is allocated can be found in the Groundfish Integrated 
Fisheries Management Plan (DFO 2000,2002). 

4.2.2 Grounds fished in the CAA 

According to commercial landings data, the western slope of the Gully canyon, the southwest 
peak of Banquereau and areas of the trough within the GASi are used regularly by halibut 
fishermen at the present time (Figures 32 and 33). Feeder canyons on the western side of the 
Gully are regularly used and some have been given names, such as two canyons known as 
Hell's Kitchen and The Crack (Figure 15). Most catches are made between the 200-metre 
and 500-metre isobath, with reports of gear set to 350 or 400 fathoms (640 or 730 rnetre~).~ 
The Gully is targeted by fishermen taking part in the comercial index survey (Figures 34 to 
37). Halibut fishermen often return to the same grounds every year. Those using the GAA 
have their own preferred grounds within it. 

Halibut from the GAA is a significant proportion of halibut caught on the eastern Scotian 
Shelf: catches from the Gully area have been between about one-quarter and one-half of all 
catches in the comparison area for the last few years (Table 7). While there are other 
important areas within the comparison area, the Gully is one of the two or three most 
important areas on the eastern Scotian Shelf (Figure 38). The GAA is also a significant 
fisbng area overall. Tn 2001, just over 47 tonnes of halibut were taken from the CASi during 

ercial fishery (not including the halibut survey). This is about 4 percent of the 
2001 TAG of 1150 tomes for the Scotim Shelf and Grand Banks. The industy sunrey for 
halibut has taken between 10 and 20 tonnes of halibut from the GAA each year since 1998. 
This represents beween 10 and 15 percent of the total catch for the survey.' 

Successful halibuting involves detailed knowledge of individual grounds, often at a very fine 
scale (Kenchington and Halliday 1994). There are a limited number of good halibut grounds, 
and expeience is important in knowing where there is good bottom (Kenehingon and 
Halliday 1994). Thus, particular grounds within the GAA are important to different halibut 
fishemen. They may h o w  some parts of the CAA very well, and return to them year after 
year. Other grounds within the CAA may not be used at all by some fishermen. For 
example, some fishermen fish only north of The Crack (see Figure 33), others fish only near 

7 Kenchington and Halliday (1994) reported that some fishemen with less than 45-foot boats fished as deep as 
500 fathoms (91 5 metres). 

Catches from the industry survey are not part of the TAC and are not included in the comercia l  landings 
database (ZIF). A maximum of 100 tonnes on top of the TAG is allowed each year for the industry survey 
(FRCC 2002). This amount is usually caught (Wilson pers. comm.). 



the mouth of the Gully. Others may make broader use of the whole GAA. According to the 
fishermen interviewed by Kenchington and Halliday (1 994), it is easy to fish out small areas 
and fishermen may try several different spots known to them in search of good catches. 

4.2.3 Vessels and communities involved 

From 1996-2001, approximately 43 longline vessels fished in the Gully Assessment Area, 
according to the commercial landings database. Over the period 2000 and 2001,24 longline 
vessels in total fished in the GAA. Not all vessels were involved every year; however, nine 
of those vessels fished for halibut and other groundfish in the GAA at least four of the years 
from 1996 to 2001. Two other vessels did not fish in the GAA before 1999 but have fished 
there for the last three years. The nine vessels that fished in four of the six years from 1996 
to 2001 and the two other vessels who fished there every year since 1999 are considered the 
core users for the purposes of this report. This core group of eleven vessels has taken over 
half the halibut caught in the GAA in the last two years (Tables 9 and 10). One of the core 
vessels is not currently active. 

Five of the ten active core vessels are less than 45 feet in length, three are in the 45 to 65 foot 
category, and two are greater than 65 feet in length. The small vessels took just over half of 
the catch in the GAA in the year 2000, with the other two size classes splitting the remainder 
of the catch (Table 1 I ) . ~  In the year 2001, two vessels that had previously not fished in the 
GAA took substantial catches there. These vessels likely replaced existing vessels used by 
fishermen who were already fishing in the Gully. 

Most landings from the halibut fishery in the GAA are from vessels based in Sambro, with 
Sambro vessels landing 66 percent of the halibut catch in 2000 and 69 percent in 2001 
(Tables 13 and 14). Half of the core vessels that make regular use of the GAA are based in 
Sarnbro. However, individual vessels from Skelburne County (Woods Harbour, Sandy Point, 
and Shelburne), Eastern Passage, and Ecum Secum are also part of the core group. There are 
also vessels that make less habitual use of the G M ,  with longline vessels from Smbro, 
Liverpool, the eastern shore, and from several ports in Sbelburne County fishing periodically 
in the GAA over the last six years, and vessels from other areas occasionally involved. Most 
trips are made during the spring and early summer; however, some vessels from Sambro 
make substantial catches in January and February (Tables 15 and 16). For the vessels that 
return to the Gully year after year, this area is a significant gound. 

4.2.4 Value of GAA catch 

In 2000, the value of halibut in the Scotia-Fundy fishery was $8.73ikilogram, based on DFO 
landing and value statistics averaged over the year. In 1999, the averaged value was 
$7.72/kilogram. Based on those values, the 2000 halibut catch of 39.2 tonnes from the GAA 
was worth $342,216 and the 1999 catch of 62.65 tonnes was worth $546,934. However, 

Note that this description is intended to illustrate the types of vessels fishing in the GAA in recent years and is 
not a reflection of how quota is allocated among the different vessel classes. 



these figures are based on average values and do not reflect tactics taken by fishermen to 
maximize the value of their catches. The price of halibut in the New England fresh fish 
market in January and February is higher than it is in June, and several Sambro vessels fish in 
the CAA at that time of year to take advantage of the higher prices. The average value of 
American imports of fresh Atlantic halibut in January-February 2000 was US 
% 12.331kilogram (c$ 17.7 likilogram). lo By July 2000, this value, as averaged over the year, 
had fallen to US $9.26ikilogram (Cs13.70). In Jmuary-February 1999, the value was US 
$9,39kilogram (6$14.27kilogram). By July 1999, the value as averaged over the year, had 
fallen to US$7.65ikilogram (C$11.3 llkilogram). This is the value as reported by importers 
and may represent the value paid to a fish buyer and not the amount paid directly to the 
fisherman. Nonetheless, the substantially higher per kilogram value earlier in the year 
indicates that the value averaged over the year does not necessarily reflect the value of all 
catches from the CAA. 

Net revenue is not a measure of true economic value and a full economic assessment would 
consider costs to fishermen in generating that income, as well as benefits for other sectors. 
Revenue generated by the halibut fishery leads to economic spin-offs in other areas. The 
extended value of fisheries varies and is dependent on local economic conditions. DFO's 
Scotia-Fundy groundfish management plan uses a multiplier of 2.1 ; for example, for every 
$1 million generated by fishing vessels and fish processors, another $2.1 million is generated 
in CDP (DFO 2002~). 

4.2.5 Incidental catches 

Other species are caught incidentally by longline vessels targetting halibut. A bycatch profile 
prepared for the halibut survey, based on the 1998 and 1999 surveys, showed that cusk 
(Brusme brusme), white hake (Urophyeis tenuis), cod, haddock, skates, dogfishes 
(Centroscytliumfabricii, Squatus acanthias), and wolffishes (Anarhichas spp.) were the most 
common species caught incidentally in the whole area of the survey, with many other species 
caught in very low numbers (Zwanenburg and Wilson 2000). Exmination of observer 
records from the CAA show that these species are also caught as bycatch within the CAA. In 
parlicular, large numbers of white hake and cusk have been caught by longliners in recent 
years. 

Longliners formerly directed for white hake and took most of the catches on the Scotian 
Shelf in the late 1990s (DFO 2001e). Between 1990 and 2000,73 percent of white hake was 
landed as main species in 4VS (DFO 20024. Fishermen are no longer supposed to direct for 
this species and DFO monitors levels of bycatches (DFO 2002d). Since 1996, catches of 
white hake in the GAA by longliners have ranged from a high of 19 tomes in 1998 to a low 
of 2 tonnes in 2000 (Table 7). This compares with catches of 64 tonnes of halibut in 1998 
and 39 tonnes of halibut in 2000. The catch of white hake from the GAA was just over 
1 1 percent of the total catch of the comparison area for the period from 1996-2001. As a 

10 Ex~hange values reflect the exchange rate during the month discussed and are taken from the Bank of Canada 
website, http://www.bankofcanada.ca/edexchange.htm. 



comparison, 25 percent of the total halibut catch in the comparison area came from the GAA 
during that period. 

There is presently no directed fishery for cusk and it was put under a bycatch limitation in 
1999 (DFO 2001b). There is concern about the state of the stock, as research vessel surveys 
show a collapse of the stock in 1992 and no indications of subsequent recovery (DFO 
2001b). Most of the cusk caught on the Scotian Shelf are caught on the southwestern part of 
the shelf and landings from 4VSW are very low in comparison (DFO 2001b). However, 
within 4VSW, the Gully and adjacent areas appear to be a key location for cusk (see Figure 
39). During the period 1996-2001,3 1 percent of the cusk caught by longliners in the 
comparison area came from the GAA (Table 7). In the early 1990s, the GAA was the source 
of much of the cusk bycatch for the large trawlers fishing within the comparison area 
(Table 6). 

4.3 Large Pelagies 

4.3.1 Swordfish (Xiphias gladius) 

Swordfish is caught by pelagic longliners all along the edge of the continental shelf fiom 
Georges Bank to the Grand Banks, including the mouth of the ~ u l l ~ . "  Quotas in this fishery 
have been steadily dropping and Canada's TAG for 2000,2001, and 2002 was set at 101 8 
tonnes per year (both longline and harpoon), about half of the 1991 and 1992 TACs and one- 
third of the 1990 TAC (see DFO n.d.). The Swordfish Integrated Fisheries Management Plan 
(DFO n.d.) describes the major management measures for this fishery. License conditions 
set out further details on how the fishery is to be conducted. 

The lines are set near the surface (see Figure A-1), suspended over depths greater than 150 
metres. This fishery involves very long lines, usually more than 3 nautical miles in length, 
and occasionally up to 40 nautical miles in length or more. The lines are not anchored and 
may drift from the oiginal setting location. Much of the fishery takes place seaward of the 
200-metre isobath, near the shelf edge and over the slope, and the selection of areas to fish is 
highly dependent on temperature. Swordfish are found in areas where waters are above 15" 
Celsius 

4.3.1.1 Catches and grounds Jished in the C;AA 

Because of the nature of this fishery - very long fines that drifi - it is not possible to hlly 
depict and assess the swordfish fishing activities in the Gully. Records from observers show 
the location of sets within the GAA; however, there are relatively few observer records from 
the area in the 1996-2001 period (Figure 40). Landings (ZIF) data have been used as a 
general guide to the location of the fishery in the GAA (Figure 41). The dots shown on the 
ZIF maps represent only a single location for the set, and sets - and thus, fishing activity - 

11 Many of the vessels involved in the halibut fishery in the GAA have harpoon licenses for swordfish; 
however, there have been no records of swordfish caught by harpoon in the GAA in the last 3 years. 



may cover a much greater distance than shown by the single dot on the map. According to 
the ZIF data, most of the activity in the GAA is at either side of the mouth of the canyon, 
where it meets the slope, although some swordfish are taken directly over the mouth of the 
canyon. Discussions with fishermen should establish if this is an accurate portrayal of the 
location of this fishery, or if this is an artifact of how catch locations are recorded and entered 
into the ZIF database. In general, the GAA is part of a continuum of swordfish fishing 
activity that occurs along the slope of the Scotian Shelf (Figure 42). 

Just under 32 percent of the comparison area's landings have been fiom the GAA over the 
past 6 years (Table 7). Catches from the GAA accounted for 10 percent of Canada's 
swordfish TAC of 101 8 tonnes in 2001. However, catches from the GAA appear to be 
highly variable. W i l e  102 tomes were landed from the GAA in 2001, only 28 tomes were 
taken in 1999 (Table 7) -just 2.5 percent of Canada's TAC of 1095 tonnes. Again, this 
apparent variability may be due to the nature of this fishery - it seeks out certain water 
temperatures and uses drifting lines - and how the location of catches are recorded. 

4.3.1.2 Vessels and communities involved 

Forty different longline vessels fished for swordfish in the GAA over the period 1996-2001. 
Not all vessels were involved every year. Seven of those vessels reported landings fiom the 
GAA in at least four of those six years and two others travelled to the Gully in three of the 
last four years; those vessels are considered the core users of the GAA for the purpose of this 
report. One of those vessels is not currently active. The eight active core vessels are based 
in several different ports along the south and eastern shores. The core group definition for 
swordfish is less stringent than that for halibut and there has generally been a greater turn- 
over in vessels using the CAA fi-om year to year. The core vessels accounted for 80 percent 
of the swordfish caught in the GAA in 2000, but only 38 percent in 2001 (Tables 17 and 18). 
A few of the swordfish vessels also participate in the halibut longline fishery; however, only 
one vessel fits the core vessel definition for both the halibut and swordfish fishery in the 
CAA. Tn recent years, most swordfish in the GA_A has been taken by small vessels, less than 
45 feet in length (Tables 19 and 20). 

Longline vessels based in Shelburne County (Woods Harbour, Sandy Point, Glarks Harbour, 
Jordan Falls, and Gunning Cove) are the major participants in the swordfish fishery in the 
GAA (Tables 21 and 22). However, large catches are also made by vessels kern West 
Dover, Port Med\vay, Smbro, Lower Argyle, and Eastern Passage. In this fishery, landings 

nities other than the home port fairly regularly. The cornunities of 
broods Harbour, Sambro, Sandy Point, and Shelburne reported the largest landings of 
swordfish fiom the GAA in 2000 and 2001 (Tables 23 and 24). 

Swordfish migrate north in the spring and summer, and south in the fall. The swordfish 
fishery occurs during the summer and early fall, when waters are warm and swordfish are 
present. Most landings from the GAA are taken in August (Tables 25 and 26). 



4.3.1'. 3 Value of G M  catch 

The average value of swordfish taken in the Scotia-Fundy fishery in 2000 was 
$8.18kilogram7 based on DFO landings and value statistics. In 1999, the average value was 
$7.5 lkilogram. Based on that, the value of the swordfish fishery in the GAA was $498,8 16 
in 2000 and $2 13,284 in 1999. As stated earlier, a full economic assessment would consider 
both operating costs and benefits. The direct revenue generated by catches of swordfish has 
economic spin-offs in other sectors. The extended value of the catch is related to economic 
conditions and the economic multiplier will vary according to those conditions. DFO uses a 
multiplier of 2.1 to calculate the extended value of groundfish fisheries. 

4.3.2 Albacore, bigeye and yellowfin tunas (Thunnus alalunna, I: obesus, I: albacares) 

There is a fishery for albacore, bigeye, and yellowfin tunas along the slope, including the 
area of the Gully (Figure 43). These tunas are commonly referred to as "other" tunas to 
distinguish this fishery from the fishery for bluefin tuna. The other tuna fishery is carried out 
by many of the same vessels involved in the swordfish fishery. Albacore, bigeye, and 
yellowfin tunas were caught only as bycatch in the swordfish and shark fisheries until the 
mid-1 990s, when some vessels began to direct for tunas (GTA Consultants 1999 ). The 
development of this fishery has been spurred by declining swordfish stocks. Most of the 
Scotia-Fundy fishery occurs on the southwestern part of the Scotian Shelf and the adjacent 
slope. Occurrence of these tunas on the eastern Scotian Shelf in general has been 
characterized as "incidental" (Stone 1998). Stone (1 998) reported that bycatch of tunas in 
the Gully in the mid- 1990s was Low compared with other areas of the shelf. GTA 
Consultants (1 998) reported that only modest amounts of tuna have been caught in the Gully. 
Detailed examination of recent landings confirms that the GAA continues to play a srnall role 
in the tuna fishery (Table 7). 

Landings of other tunas from within the GAA have been highly variable; however, very 
small nmbers are hvolved. The fishery in both the GAA and the comparison area is 
relatively minor compared to the western Scotian Shelf. A total of only 9.2 tomes of tunas 
were landed from the GAA during the entire period 1996-2001. Yellowfin tuna in particular 
has very low landings from the GAS\, and the eastern Scotim Shelf. 

In 1998 and 1999, catches of yellowfin, albacore, and bigeye tunas from the CAA were less 
than 5 percent of catches in the comparison area (Table 7). In 2000, catches from the GAA 
were 32 percent of catches in the comparison area and in 2001 they were 21 percent of 
catches in the comparison area. More than 50 percent of the catches of albacore tuna in the 
comparison area were fkom the GAA in both 2000 and 2001 ; again, relatively small numbers 
were involved. Very little yellowfin tuna has been caught in the GAA. 

About 23 longline vessels landed tuna from the GAA in 1996-2001. Many of those landed 
very small amounts and were catching tuna as bycatch while directing for swordfish. At 
most three or four vessels have directed for tuna in the CAA in the last few years. The 
fishery is still developing and preferred areas may change as more is known about fishing 



methods. The fishery occurs from May to November with most landings from the Gully area 
occurring in August. 

4.3.3 Sharks 

There has been a directed fishery for porbeagle (Lamna nasus) and blue shark (Prionace 
glauea) along the slope, including in the GAA, since the early 1990s (Figure 44). There are 
only 22 license holders in the porbeaglehlue shark fishery and two others who hold licenses 
solely for blue shark (DFO 1999b). The fishery is still developing and continues to be 
considered an exploratory fishery (DFO 1999b, GTA Consultants 1999). There is very little 
directed effort for blue shark (DFO 1999b). Catches of porbeagle in the GAA are a relatively 
small proportion of catches in the shark fishery and were less than 8 percent of the catches in 
the comparison area for the period 1996-2001 (Table 7). Short-fin rnako sharks are taken as 
bycatch in the porbeaglehlue shark fishery and all three shark species are taken as bycatch in 
the swordfish and the other tuna fisheries. 

About 40 longline vessels landed shark from the GAA in the period from 1996-2001. Most 
of these landings were very small amounts taken as bycatch in the swordfish fishery. Two 
large (over 100-foot) vessels have directed for porbeagle in the GAA almost every year for 
the past six years. Those two vessels account for most of the shark catch on the Scotian 
Shelf (GTA Consultants 1999). Several other vessels based in Sambro and in Shelburne 
County have licenses to fish for shark as well as halibut and swordfish. The amounts they 
landed from the GAA in the last five years were very small (Table 7). The fishery is carried 
out from April to October. 

4.3.4 Incidental catches 

The fisheries for large pelagic species catch other, non-targetled pelagic species. There has 
been no analysis of bycatch t&en by pelagic fisheges within the GAA. However, Smith 
(2001) reported on incidental catch in large pelagic fisheries from the Canadian Atlantic in 
general, based on reports by fisheries observers. He found that the following non- 
comercial species had a catch rate greater than 0.511000 hooks in either 1999 or 2000:12 
0 lancetfish (Alepisaurus ferox) 

sea turtles (leatherbacks and loggerheads) 
* mahi-mahi (Coryphaena hl'ppurus, co on dolphinfish) 
0 pelagic stingray (Pteroplatytuygon violaeea). 

Bluefin tuna - a species commercially fished inshore - also had a catch rate higher than 
0.511000 hooks. As well, blue sharks, a species also fished co rcially, had one of the 
highest rates of capture - higher than either swordfish or the c ercially fished tunas for 
the two years analysed, 2000 and 2001 (Smith 2001). These sharks are caught incidentally 

" The commercially targetted swordfish had a catch rate of 7.0811000 hooks in 1999 and 8.9611000 hooks in 
2000, white the yellowfin tuna, also targetted, had a catch rate of 0.5711000 hooks in 1999 and 1.9111000 hooks 
in 2000. 



by swordfish and tuna fishermen as well as by shark fishermen. While many are released 
alive, their survivability afterwards is not known. There were infrequent reports of catches of 

als (e.g., pilot whales, and seals), and seabirds (e.g., Great Black-Backed 
Culls, Herring Gulls, and Shearwaters). 

4.4 Invertebrates 

4.4.1 Short-fin Squid (Illex illecebrosz~s') 

Squid was first caught in high numbers by foreign vessels during the early 1970s. After 
Canada extended its jurisdiction: Cuba, the USSR, Japan, and many European countries 
continued to catch high numbers of squid (Table 27). This fishery occurred along the 
continental slope during the summer and autumn when squid are present, including the sides 
of the Gully at its mouth (Figure 45). By the late 1880s and early l990s, squid was mainly 
taken by Cuba during their fishery for silver hake, in the same area as the silver hake fishery, 
with some catches made in the GAA by the USSR in the course of the silver hake fishery, 
and some by Japan (Figure 46). Cuba continued to make small catches of squid into the late 
1990s. 

Most of the squid caught in the domestic fishery is taken as bait. The domestic fishery 
generally occurs on the shelf itself, rather than the shelf edge or slope, and no landings fiom 
the GAA have been recorded in the last five years. 

4.4.2 Snow crab (Chionoecetes o~i l io )  

The fishery for snow crab on the Scotian Shelf is concentrated in the deep holes north of 
Banquereau and off Cape Breton. The crabs are caught using baited traps set on muddy or 
sandy bottom (DFO 2002b, GTA Consultants 1999). Only male crabs are kept in this 
fishery. The fishery is can-ied out from June or July to September. 

The Gully is not one of the traditional snow crab fishing areas and catches from within the 
GAA have been a very small percentage of catches within the comparison area (Table 7). 
However, the fishery has expanded to new areas, particularly since the late 1980s. The snow 
crab fishery is currently excluded frorn the Gully AOI, with fishing areas configured around 
its boundaries (M. Eagles pers. comm.). The first records of snow crab trips to the GAA are 
from 1998. There has been some effort concentrated in the trough north of Sable Island 
Bank, just outside the GAA, in snow crab fishing areas 23 and 24D (Figure 47). Most boats 
that have landed catches fiom the GAA are based in Glace Bay. Vessels from Petit de Grat, 
Louisbourg, Canso, Marie Joseph, and Port Bickerton have had landings from the Gully. 
Amounts are small and vessels taking catches from the GAA have changed each year. 



4.4.3 Norfhem Shrimp ((Pandalus borealis) 

GTA Consultants (1 999) reported that fishing for shrimp occurred in the Gully trough; 
however, no trips have been reported fkom the GAA in the last six years and few landings 
came &om nearby areas outside the GAA (Figure 48). It is possible that shallower areas of 
the GAA and adjacent areas of the trough may have co ercial concentrations of northern 
shrimp (see Tremblay 1998, GTA Consultants 1999). Most of the shrimp landed in the 
Scotia-Fundy region is taken from the holes north of Banquereau and Middle Bank and 
northeast of Misaine Bank. The fishery occurs in areas of cool water and muddy bottom 
below depths of 200 metres. 

4.4.4 Icelandic Scallop (Chlarnvs islandica) 

There is a relatively small fishery for Icelandic scallop f Chlumys islandiea) on Banquereau. 
The fishery generally takes place outside the GAA, There was some activity on the border of 
the GAA in 2000 and 2001, on the southwest peak of Banquereau (see Figures 49 and 50). 
The fishery is still in the exploratory phase and it is possible that commercial concentrations 
of Icelandic scallop could be found in some parts of the GAA. However, based on this 
species' habitat preferences, commercial quantities are not likely to be found within the 
Gully AOI. 

4.4.5 Stimpson's (Arctic) Surf Clam (Mactrorneris polynyrna) 

A fishery for Stimpson's (Arctic) surf clam began in the 1980s on Banquereau. Only three 
vessels are involved and catches are taken using hydraulic clam dredges. There is no fishing 
activity for this species within the Gully Assessment Area (Figure 5 1) and no future activity 
is likely. The species is generally found in depths of less than 100 metres. 

4.5 Potential fisheries 

There are many different fishes and invertebrates found in the Gully that are not currently of 
ercial interest. It is not known if they could be of commercial interest in the future. 

5.0 CONCLUSION AND SUMMARY 

5.1 Groundfish 

Before 1993, the GAA was fished for a variety of groundfish species, including cod, 
haddock, pollock, halibut and other flounders, redfish, and silver hake. Prior to 1977, both 
foreign and domestic vessels fished in the area. The vessels involved in the pre-1993 
groundfish fishery were large trawlers (greater than 65 feet in length) and longliners from all 



vessel classes, with the largest proportion of the catches made by large trawlers for most 
species. It was one of a number of important grounds on the eastern Scotian Shelf for large 
trawlers and longliners during the pre-1993 period. 

Although CTA Consultants (1 999) reported that before 1993, several hundred small and mid- 
size trawlers (less than 65 feet) fished in the area during the summer, the amounts landed by 
these vessels from the GAA were very small. It is likely that nearby areas outside the GAA 
were more important for the mid-size and small trawlers. 

The pre-1993 groundfish fishery took place along the sides of the canyon, on the small bank 
near the head of the canyon (Gilligan's Island), and on the southwest peak of Banquereau. 
For most groundfish species, the fishery took place at depths shallower than 200 metres, with 
occasional sets in deeper waters. Fisheries for halibut and redfish took place at depths below 
200 metres. Large trawlers (greater than 65 feet) fished for redfish along the sides of the 
canyon and at its mouth, generally between the 200 and 500 metre isobath. 

While historically the GAA was important for many groundfish species, the only groundfish 
fished in any numbers at the present time is halibut. The Gully has long been an important 
halibut area and early records of the canyon come from the halibut fishermen of the late 
nineteenth century. The habitat within the Gully appears to be particularly appealing for 
halibut, and fishermen have travelled regularly to the Gully because of this. It is one of the 
two or three most important halibut fishing areas on the eastern Scotian Shelf. 
Halibut was and is fished by longline vessels to a depth of about 500 metres, with occasional 
sets in deeper water. Within the GAA, halibut fishing occurs along the western side of the 
canyon, in the feeder canyons, at the head of the canyon and in the trough, with some activity 
on the slope at the mouth of the canyon and on the southwest peak of Banquereau. 

There is a core group of ten active halibut longline vessels that have used the GAA regularly 
in the past few years. Most landings of halibut from the Gully are taken by vessels based in 
Sambro, with individual vessels from Shelburne County, Eastern Passage, and Ecum Secum 
also making large catches. For the halibut fishemen of Sambro and for the regular users 
from other ports who make up the core group, the Gully is an essential fishing area and 
changes in the management of fisheries in the area will have a direct irnpact on their regular 
activities. The TAC for the overall halibut fishery has been fairly stable over the last few 
years and the most recent update from the Fisheries Resource Conservation Council indicates 
that this fishery will continue with at least the same level of activity in the near future (FRCC 
2002). 

There is very little directed fishery for other species of groundfish in the GAA. Large 
trawlers have caught a relatively small amount of redfish in the CAA in the last few years, 
mainly at the mouth of the canyon between the 200 and 500 metre isobath. At present, there 
are relatively few large trawlers active on the eastern Scotian Shelf because of the 1993 
moratorium on cod and haddock. Contrary to suggestions in GTA Consultants (1999), the 
status of cod and haddock stocks on the eastern Scotian Shelf, including the Gully, continues 
to be poor. 



To sum up: 
* The Gully is currently one of a number of important fishing grounds on the Scotian Shelf. 
e The GAA was formerly an important gmund for large trawlers (greater than 65 feet) and 

longliners fishing for many different species of groundfish. Small and mid-size trawlers 
(less than 55 feet in length) fished in the CAA relatively little. 

e Since the 1993 moratorium on cod and haddock, the only important groundfish fishery in 
the GAA is the longline fishery for halibut. 

e Within the GAA, the halibut fishery is conducted along the western side of the canyon, in 
the feeder canyons, at the head of the canyon, and in the trough, with sorne activity on the 
slope at the mouth of the canyon and on the southwest peak of Banquereau. 
The GAA is an essential area for the ten active longline vessels that have regularly used 
the Gully over the past several years. 

* The status of the cod and haddock stocks on the eastern Scotian Shelf, including the 
GAA, continues to be poor. 

5.2 Large pelagies 

Swordfish has been fished along the edge of the Scotian Shelf and Slope since at least the 
1960s. Swordfish is fished regularly in the GAA; however, catches fiom the area are 
variable. In the year 2001, the catch fiom the GAA was 10 percent of Canada's TAC; in 
1999, the catch was less than 3 percent of the TAC. This variation is perhaps due to the 
habitat preferences of swordfish. Swordfish are highly mobile, migratory animals that are 
distributed along the edge and slope of the continental shelf, where waters are above 15" 
Celsius. The variability may also be due to how location data is recorded for this fishery and 
entered into the ZIF database. 

Because of the high catches in sorne years, the GAA appears to be a somewhat important 
area for this fishery. However, TACs in this fishery have been steadily declining and 
longline fisheries have been initiated for other large pelagic species, such as sharks and 
yellowfin, albacore and bigeye tunas. Neither the shark nor the tuna fisheries catch 
simificant amounts in the GAA as compared with other areas. The eastern Scotian Shelf as a 
whole is of minor importance for albacore, bigeye, and yellowfin tunas. 

Vessels involved in the swordfish and the other tuna fisheries in the GAA are based in ports 
along the south and eastern shores, with highest representation from Shelburne County ports, 
and significant catches landed in the Sfrelburne County ports and Sambro. Nine core vessels 
have travelled regularly to the GAA to fish for swordfish in the last six years; eight of those 
vessels are currently active. The swordfish core p u p  is more loosely defined than the 
halibut fishery core group and large swordfish catches are frequently made by non-core 
vessels within the CAA. 

The fishery for large pelagics within the GAA appears to be concentrated around the slope of 
the Scotian Shelf, at either side of the mouth of the Gully. According to the ZIF data, there 
are fewer sets over the deep central part of the canyon. The reason for this gear setting 
pattern should be discussed in more detail with fishermen. 



To sum up: 
o Landings from the GAA are variable for undetermined reasons and the GAA is an 

important location for the swordfish fishery in some years. 
Swordfish and the swordfish fishery are distributed in a continuum along the slope and 
edge of the Scotian Shelf and further east. 

e Within the GAA, the swordfish fishery appears to be concentrated around the slope of the 
Scotian Shelf at the mouth of the Gully. 

e There is a core group of eight active swordfish vessels that use the GAA regularly. 
o Catches of other commercial large pelagic species (sharks and albacore, yellowfin, and 

bigeye tunas) are minor compared with the western Scotian Shelf. 

5.3 Invertebrate fisheries 

The GAA is currently of little importance for invertebrate fisheries. The report by GTA 
Consultants (1999) noted that the Gully was used by shrimp fishermen. However, landings 
data do not show use of the study area by shnmp fishermen. The activities reported by GTA 
Consultants appear to fall outside the assessment area defined in the present report. Reported 
snow crab landings within the GAA are very low. 

To sum up: 
o The GAA is currently of little importance for invertebrate fisheries. 

5.4 Potential Fisheries 

The GAA is home to many species that are not currently exploited. Their future potential for 
ercial fisheries is not known. 
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Appendix 1: Description of Bottom Longlining 

Bottom longline gear consists of a long mainline, or "groundline," with other lines branching 
from it (Figure A-1). These branches are called gangions. At the end of each gangion is a 
baited hook. The mainline is anchored to the bottom at either end and there are often weights 
attached at intervals to keep the line near the bottom. Buoys mark the end of the line. 

The baited lines are coiled in tubs and several tubs of gear are usually linked to make one 
"string," although patterns vary widely among fishermen (Kenchington and Halliday 1994). 
Several strings are usually set. Fishermen have remarked that they vary the length of their 
strings according to the grounds, available bottom, and personal preference (Kenchington 
and Halliday 1994). For example, shorter strings are used in areas of rough bottom and the 
length of the strings will often match the size of the area of bottom being targeted. The 
number of hooks per line and the total length of groundline set are also variable, depending 
on species targeted, size of vessel, and area fished (see Kenchington and Halliday 1994). The 
length of strings may vary from a few hundred metres to several kilometres, and the number 
of hooks from less than a hundred to more than a thousand. After set in the water, gear could 
be left to "soak" (fish) for up to one day, or for less than six hours. 





Table 2. Reported catches from 4VSW, 1961-1965, excluding Canada (Source: NAFO) 

2d. Catches ofunspecified redfishes (tons) from 4VSW, 1961-1965, excluding Canada I 
I 

1961 1962 1963 1964 1965 



Table 3. Reported catches from 4VSW, 1972-1976, excluding Canada (Source: NAFO) 

3c. Pollock catches (tons) from 4VSW, 1972-1976, excluding Canada 
1972 1973 1974 1975 1976 





Table 4. Reported catches by Canada from 4VsW, 1969-1992 (Source: NAFO) 
4a. Reported catches by Canada from 4VSW, 1969-76 

I I I I I 

"ns means species not specified. 





4c. Reported catches by Canada from 4VSW, 1985-1992 



Table 5. Catches by Foreign Countries in 4VSW, 1980-1985 

5a. Atlantic cod landi 

5b. Silver hake landin 

5c. Redfish landings ( 

5d. Pollock landings ( 

5e. Haddock landing 
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Table 6. Catches in the Gully Assessment Area and Comparison Area by Canadian mobile gear vessels,  1990-1995, from 

Swordfish iongl~ne - - _ - I I 1 1528 32719 4 6 7  
-.-- 

total sharks - -. - - -- I - .- - I .- - 

Snow Crab I I I 
GAA=Gully Assessment Area CA=Cornpar~son Area ( I V S c  4VSe 4 iYf  3VlG ~ n c l ~ c ~ n a  G&I 

I .  
% of catch=% of catch from the comparison area (CA) that was iaken in the GAA 

- 
* Records of groundfish caught from longiine vessels for this period are not readily available at the data resolution needed to compare areas. 
Based on the breakdown of catches from the larger NAFO sub-unit, if longline records were readily available for the GAA, totals of halibut, cusk, 
and white hake would be many times higher, cod and haddock totals would be significantiy higher, and flounders, redfish, and pdlock tdals would 
only be slightly higher. ** "Flounders" includes yellowtail flounder, witch flounder, American plaice, and unspecified flounders. 



Table 6. (cont.) 

!Cod trawl >65 1323 10539 12.55 
,Cod trawl <65 -~ 0 0 0  24 761 000  -- 0 05 -- -- - - - 
lCod seine >65 000  000 nla 0 00 0 001nFc-- 0 27 -- 
]Cod seine <65 000 '  3401 0 00 0 0 0 ~  043' 0 00 5 16 

Specieslgear type 

total cod / :323 3 3 9 ~ 1  364  :Fr539 3451 4133391 31273951 

-- - - -- - - - -- 
~Haddock trawl >65 
Haddock trawl ~ 6 5  
Haddock seine >65 

1 Haddock seine c65 

GAA CA % o f  
1994 1994 catch 

1994 

total haddock 1 6 93 24 17 28.671 4 99 29 70 16.801 1029 431 4383 - 251 . - - - - 23.491 - - 

total - tunas .. . -. -. - . . / . 0 0 5  , 5 0 5  0311 04: 2571 1591 0 

GAA CA % o f  
1995 1995 catch 

1995 

*** Note that porbeagle sharks are also mackerel sharks but shark f~shermen report porbeagle as porbeagle and short-ftn mako as mackerel Other 
fishermen who get porbeagle as bycatch may report it as mackerel (S Campana, pers comm ) 
"*** Averages for swordf~sh, tunas, sharks, and snow crab are for available years 

Total 
GAAcatch 
1990-1995 

Total 
CA catch 
1990-1995 

YO 
of catch 

1990-1995"** 



Swordfish longi~ne"'" - _ I 25 22 _ :_39 91  18.74 37 " 5  "25 '0 29.70 _ 82 32-_ ' 9 8  46 4l32 - 23 40 21933  11.39 I I I I 

Snow Crab 
GAA=GLIIY P.ssessment Area CA=Comparison Arca (4VSc 4 J S ~  i;!f. 4WG lnci-slng G M i  
% of catch=% o i  catch from the comparison area (CA) that was taken in the GAA 

Pollock, redfish, halibut, and white hake totals do not include the amount caught by seiners. However, the total amount o i  these species caught 
by seiners in the entire comparison area between 1996 and 2001 was negligible (0.38 tonnes pollock, 0.93 tonnes redfish, 0.15 tonnes halibut, and 
0.01 tonnes white hake). 
** Halibut commercial survey and fixed survey were not separated in 1998. They are listed together under commercial survey (species: halibut, 
white hake, cusk). 



'Albacore - tuna 
, Bigeye tuna 
Fellowiin tuna 
;Tunas total 
I 

 beagle shark 
1 Mako (mackerel)***"" 

Snow Crab 1 60 59 2441 12 2 481 61 77 3220 31 2 0'1 6132 071 _ 2 241 

*** Cusk total does noi ~nclude amount caught by small trawlers However, the total amount of cusk caught by small trawlers in the entire 
comparison area (4VSc, 4VSe, 4Wf, and 4Wg) between 1996 and 2001 was negligible (0 19 tonnes) 
**** Swordfish harpoon is not included because the amount caught in 4VSc, 4VSe, 4Wf and 4Wg between 1996 and 2001 was very smal ( I  29 
tomes) 
**"*" Note that porbeagle sharks are also mackerel sharks but shark f~shermen report porbeagle as porbeagle and short-fin mako as mackerel 
Other fishermen who gei porbeagie as bycatch may report II as mackerel (S Campana, pers comm ) 



Table 8. Groundfish landed values, GAA, 1990-1991 (values from Statistical Services 2001) 
1 s e l - ~ o m  Species 

*GAA Catch is mobile gear catch only 

Table 9. Halibut Catches (longline) from GAA, Catches by core vs. 
non-core vessels. 2000 

1 Vessel group j % of catch 
1 "Core" vessels (vessels with catches from the GAA in at i 54.60 
1 least 4 of the years from 1996-2001 or 3 of the last 3 years) / I 

1 Non-core vessels 45.40 / 

Table 10. Halibut Catches (longline) from GAA, Catches by core vs. 
non-core vessels, 2001 
Vessel group / % of catch 1 
"Core" vessels (vessels with catches from the GAA in at 60.55 

1 over 65 feet 26.58 ] 
*This tabie is meant to convey the types of vessels involved in the fishery In the GAA in recent 

least 4 of the years from 1996-2001 or 3 of the last 3 years) 
Non-core vessels 

Table 11. Halibut Catches (longline) from GAA by Vessel Size, 2000* 

years Note that each vessel class is not managed the same way and they are not shar~ng the 
same quota for the GAA in some cases, different vessels may be used by the same fisherman 

I 
39.45 i 

Vessel size 
less than 45 feet 
45 to 65 feet 

Table 12. Halibut Catches (tongline) from GAA by Vessel Size, 2001 

% of catch 1 
52.72 / 
20.7 1 

years. Note that each vessefclass;s not managed the same way and they are not sharing the 
same quota for the GAA. In some cases, different vessels may be used by the same fisherman 

1 Vessel Size / % of catch 

Table 13. Halibut Catches (longline) from GAA by Home Port, 2000 

less than 45 feet 
45 to 65 feet 

[ over 65 feet 

/ Sambro 65.9 1 

38.45 
35.66 
25.88 

^This table is meant to convey the t v ~ e s  of vessels involved In the fishery in the GAA in recent 

Liverpool 12.4 

I 
Shelburne 1 9.54 
Woods Harbour 
Eastern Passage 
Ecum Secum 

5.56 
3.51 
3.1 



Table 14. Halibut Catches (longline) from GAA by Home Port, 2001 
Home Port / % of catch 

., - 1 Sandy Po~nt 2.88 1 

Sam bro 
Ecum Secum 
Shelburne 
Eastern Passaae 

1 1  2.75 
/ Woods Harbour 1 2.42 1 

69.12 
8.26 
6.88 
6.79 

1 Louisbourg 0.76 
1 Marie Joseph 0.14 

Table 15. Halibut Catches from GAA, Catches by month, 2000 
1 % of catch 

. y"' I "."" 
1 Mav 18.97 1 

February 

1 Auaust 1 0.47 / 

7.89 

~.September I 
October 
November 
December 

I March 0.96 
/ Anril n sf; 

Table 16. Halibut Catches from GAA, Catches by month, 2001 
1 Month / % of catch 
1 January 10.36 , 

i July 20.84 / 
1 August 6.71 j 
1 Sentember 

Novem ber 

1.4 1 

0.44 

Table 17. Swordfish Catches (longline) from GAA, Catches by core vs. 
non-core vessels, 2000 
I Vessel group / % of catch 

"Core" vessels (vessels with catches from the GAA rn at 
i 

80.38 
least 3 of the years from 1996-2001) I 
Non-core vessels 

December 

19.62 

0.94 



Table 18. Swordfish Catches (longline) from GAA, Catches by core vs. 
non-core vessels, 2001 
Vessel group / % of catch 
"Core" vessels lvessels with catches from the GAA in at 37.6 
least 3 of the years from 1996-2001) 
Non-core vessels - - 62.4 

Table 19. Swordfish Catches (longline) from GAA by Vessel Size, 2000* 
I Vessel size 1 Oh of catch 

the GAA and IS not meant to portray the allocation of quota In this fishery. 

less than 45 feet 72.1 1 

Table 22. Swordfish Catches (longline) from GAA by Home Port, 2001 
1 I 

Table 20. Swordfish Catches (longline) from GAA by Vessel Size, 2001 

45 to 65 feet 

Vessel Size 
less than 45 feet 
45 to 65 feet 

27.89 

% of catch 
78.84 
21.16 

Home Port - 

Woods Harbour 
Clarks Harbour 
Gunning Cove 
Sambro 

*This table is meant to convey the types of vessels active in ihis fishery in 

*This table is meant to convey the types of vessels active in this fishery in 
the GAA and is not meant to portray the allocation of quota in this fishery. 

% of catch - 

14.82 
1 14.78 

13.42 
13.34 

Pubnico .-j.- 8.81 1 
Truro 
Eastern Passage 
West Dover 
Jordan Falls 
Liverpool 5.4 

6.82 
5.93 
5.53 
5.44 

Port Medway 
I Lower Argyle 
1 S h ~ l h ~ i r n ~  

3 

2.65 
1.69 
1.36 



Table 23. Swordfish Catches (longl&ne) from GAA by Landing Port, 2000 

" 1 Lower East Pubnico 2.6 1 

Table 24. Swordfish Catches Ilonaline) from GAA bv Landina Port. 2001 . - ,  - 
! Home Port 1 O h  of catch 
1 Woods Harbour 23.87 ] 

Sandy Point 20.82 1 
Sambro 19.65 1 

1 ~helburne" ..-. 1.37 
/ Lower West Pubnico 0.77 

March 
April 
Mav 1 

Table 25. Swordfish Catches from GAA, Catches by month, 2000 

1 June 

1 Month 
January 

. Februarv 

% of catch 

July 

1 December 

11.27 I 

1 September 

Table 26. Swordfish Catches from GAA. Catches bv month. 2001 

j October 

/ Month 1 % of catch 1 

1 Januaiy i 

Auaust 

- - 

88.73 

1 November - I 

November 
December 

/ February I 

/ March 



Table 27. Squid catches by foreign countries, 1975-83, 1984-1992, 1993-2000 (Source: NAFO) 



Northern BoMlenose 'Male Habitat 
DFO Whale SanGtlizry 

Figure I .  Locatioi~ offhe Gully @om Fenton et. al2001) 

44"30' Guliy Asssssn?ent Area - 

59"30' 59" 58-30' 
Figz~re 2. Fisheries Otwview Bour?dauy, called the Gully Assessnzent Ar.ea (outer bozlndary tnarked 
on map). 1998 Gzrlly Area of Interest Bozindary (inner bounclnryl is also show?. 



63" 5Qa 58" 57" 56" 55" 54" 53" 

gure 3. Bozindaries of the conlyurison area (4VSc, 4VSe, 4Wj and 4Wd ai~d the Gully Asses 
-ea (GAA). 

63 60 57' 

Figure 4. Position o f  the GAA within iVAFO Divisions 4VSFV. 



LEGEND 011 fields 

Figzrre 5. Fisheries and oil andgas activities in the area of the Gully fGTA Consznltants 1999). 

Figzrre 6. Chart showing The Gully, ''best ground", for halibzrt.fishing (Collins and Xathbztn 188 7). 

5 7 



Figure 7. May of halibut productionfi-0112 international szrbareas froir~z iMcKEnzie 1946). One 
hzmdred%t,eight (cwt.) eqzrals 112 poznrds (English system). Fisheries.for halibzrt were carried out in 
this area year-round (McKenzie 1946a). 

Figtire 8. It,tportant izalibutfihing grounds of 1953-1954 denoted by cross-hatclzing (McCrzrcken 
1958). 



Figure 9. Places most freqzrently.fisI7ed for haddock by the Canadian o$Jfihor.ejshennen, indicated by 
lines Gfvom McKenzie 1946b). 

ij S S R ,  Spain 
r r i d o c r ~ r e l  S~lrer rijtt, Squd, Cod 

.- *A 

--___---- i - - a  - 
C F '  C$ * i d "  53 - 

Figtire 10. Location of rnajor offshore$sheries on the Scotian Shelf 
1974-1976 Gfrorn Hare 1977). 

'~2nd Gtrlfof Maine d~tring winter, 



Figure 11. Location of nlujor oflshoreJisheries on the Scotian Shelfand GzrIfof Maine dzrring spring, 
19 74- 1976 @om Hare 19 77). 

Figure 12. Distribzition ofs~,ord$sh along the US.  and Canadian Atlantic coasts, @om reported 
Canadian catches, 1959-1 970 @or71 Hare 1977). 

60 



4VS 4W JAN-DEC 1987-1985, Observer Data Fishing Tracks 

All Gear Classes 
COD, HADDOCK, 
CANADA 
All Tonnage Class 

POLL 

es 

trips 

59' 30' 58; 3 5  

Figzrre 13. Tr@s to the GAA by Canadian vessels with observers, showing track tnade by fishing 
vessels, 1981 -1 985. 

4VS 4VV JAN-DEC 1988-1 992, Obselver Data Fishing Tracks 

All Gear Classes 
Cod, Haddock, Polloc 
CANADA 
All Tonnage Classes 

59' 30' 58; 30' 
Figure 14. Trips to the GAA by Canadian vessels with observers, s 
vessels, 1988-1 992. 

owing frack made bj 



F?gztre 15. Location offatlrres in the Gully, including ~anles  used by fishermen. 

4VS 4W JAN-DEC 1981-:985, Observer Data Fishing Tracks 

All Gear Classes 
coo HADDOCK POLLOCK trips 
CANACA 
Pli Tonnage Classes 

62- 614 60" 59- 58" 57" 

Figtire 16. Trips to 4 VSW by Canadian vessels with observers, showing tracks ~nade byfishing 
1-essels. 1981 - 1985. 



4VS 4W JAN-DEC 1968-1932, Observer Data Ftshtng Tracks 

All Gear Classes 
COD HADDOCK, POLLOCK trips 
CANADA 
All Toritiage Classes 

52" 51" 60" 59" 58" 57" 

Figure 17. Trips to 4 VSW by Canadian vesseIs with observers, showing tracks made byJishing 
vessels, 1988-1 992. 

4VS 4W JAN-DEC 1983-3985. Observer Data Fishing Tracks 

Ail Gear Classes 
COD, HADDOCK, POLLOCK 
PORTUGAL 
All Tonnage Classes 

trips 

59" 30' 59" 58" 30' 
Figure 18. Observer map, 1983-1985, cod trips by Portziguese vessels to the GAA. 



4VSc 4VSe 4bVf 4Wg Cod, Haddock. Landed Jan-Dec 1995-2001 
Live_'@& (Ail Regions) from ZIF Data 

Ail Gear Types 
All Tonnage Classes 
737 subtrips 
88 Metric tonnes shovin 

Metric tonnes . 0.15 

a 0.38 

0 0.75 

1 minute sq. aggregation 
59" 30' 59" 58" 30' 

727 Metric toitnes Overall (including data with no lat Ion) 

Figure 19. Cod and haddock landedpom the GAA, all vessels 1996-2001. 

4VSW Haddock 
SUPdIIIWIEF? Stfairfied Random 1997-2001 Avg Adj TofWgt 

59) 58" 30' 
1 minute sq, aggregation 

555 sets selected 

Figure 20. Summer research vessel trawl sztwey, haddock, 1997-2001. 
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4VSW Cod(btiantic) 
SUMMER Stralrfied Random 1997-2001 Avg. Ad), TotWgt 

5Q0 30' 59" 
1 minute sq. aggregation 

Figure 21. Szrnz~ner research vessel trawl survey, cod, 1997-2001. 

4\15 4W Greysole, Plaice, Unspecified fiounder; Yeliowtail. Landed Jan-Dec 1980-1995 
L!ve-iM (All Regions) from ZiF Data 

All Gear Types 
All Tonnage Classes 
17494 subtrlps 
12f 96 Metric tonoes shovin 

'I minute sa. aaareoaiioii 
a u.4 * 

59" 58O 57" 
17775 Metric tonnes Overail {rncllidt~~g data wtth no lat !on) 

Figtire 22. Catches oJflozin&rs in the GAA and Banqzrereau, 1990-1955. 



4VS 4W JAN-DEC 1987-1935, Ohsewer Data Ftfhing Tracks 

All Gear Classes 
FLATFISH irtps 
CANADA 
Ail Tonnage Classes 

59" 58" 57" 
Figure 23. Obsewer records, jlounder trips, Canada, 198 7-1 995. 

9%-2001 4VS 4W Gfeysofe, Plaice. Unspecified flounder, Yellc;%fi~? turra, Laiided Jan-Dec 1 ,, 
Live-iW (AlI Regiorlsj from ZIF Data 

All 

2938 subtrips 
3682 Metric ioniles showil 

Melrrc tonnes 

e 1 5  

@ 3 8  

6 7 5  + 15 
0 

. - -  - 
59O 58' 57" 

4832 Metnc tonrles Overall (~ncfitdmg data with no Iat ion) 

Figure 24. Catches offlozrnde~s irz the GAA and Bnizyuerenzr, 1996-2001. 



4VS 4W JAN-DEC 1978-1985, Observer Data Fishing Tracks 

I All Gear Classes 
Redfish trips 
JAPAN 
USSR 
USA 
Ail Tonnage Classes 

59' 30' 59" 58" 30' 

Figure 25. Observer map, 1978-1985, redjsh trips by French, Japanese, Soviet, and American 
vessels to the GAA. 

4VS 4W JAN-DEC 1988-1992, Obseiver Data Fishing Tracks 

44" 35 All Gear Classes 
REDFISH trips 
CANADA 
AII Tonnage 

59; 30' 590 58' 30' 
Figure 26. Observer map, 1988-92, redJish trks by Canadian vessels to the GAA. 



dVS 4W Redfish, Landed Jan-Dec 1996-2004 
L~ve VJI (AH Reqions) from ZiF Data 

All 

151 2 subtrips 
6819 Metric tonnes s3owfi 

Metric tonnes 

e 7.5 
@ 28.8 * 37.5 

59" 58e 57* 
15129 Metr~c tonnes Overall (includ~ng data v ~ ~ t h  no lat Ion) 

;gure 27. Catch of redJish by Canadinn vessels, 1996-2001, GAA and Banquereazi. 

272 subtrips 
166 Metric tonnes shown 

4VSc 4VSe 4VW 4Wg Redf~sh, Lartded Jan-Dec 1996-2001 
Live-&? (All Regions) from ZIF Data 

Metric tonnes 

e 5.75 

@ 1.9 

3.8 

I 
'30' 1 

1 minute sq. aqgregation 

All 

. - -  - 
59" 30' 59" 58" 30' 

11346 Metric tonnes Overall (including data with no iat Ion) 

Figure 28. Catch andefort ??lap for redfish, 1996-2001 (Canada), GAA. 



4VS 4W JAN-DEC 1977-1979, Observer Data Fishing Tracks 

All Gear Classes I SILVER HAKE trips 
CUBA 
USSR 
All Tonnage Classes 

59" 30' 59" 58' 30' 
Figure 29. Observer map, 1977-79, silver hake trips (USSR and Czrba), GAA. 

4VS 4W JAN-DEC 3996-2001, Observer Data Fishing Tracks 

All Gear Classes I SILVER HAKE trips 
CANADA 
CUBA 
USSR 
All Tonnage Classes 

59' 30' 58' 30' 
Figzire 30. Observer. map, 1996-2001, silver hake trips (USSR, Cuba, and Carzada), GAA. 



4VS 4W S~lver hake, Landed Jan-Dec 1996-2001 
L~ve-Wt (All Reg~ons) from ZIF Data 
- -- - - -- - - - - - --- ; All 

44" 30' 1 
12 subtrips 
1589 Kg. shown 

-100 m 
200 m 
500 m 
1000 m 
2000 m 
3000 m 

1 minute sq. aqqreqation - -  . 
59" 30" 59" 5gC 30' 

74126 Metric tonnes Overall (including data with no lat Ion) 

Figure 31. Catch ofsilver hake by Canadian vessels, 1996-2001, GAA. 



4VSc 4VSe 4Wf 4Wg Halibut, Landed Jar]-Dec 1996-2001 
Live-Wt (All Regions) from ZIF Data 

All 

971 subtrips 
421 Metric tonnes shown 

100 m 
200 m 
500 m 
1000 m 
2000 m 
3000 m 

I minute sq. aggregation 

1030 Metric tonnes Overall (including data with no lat Ion) 
Figzrre 32. Ccstches qqj'hnlihut (fiznndcg, 1096-2001, GAA. Ccztchesfu.om the hcllil>zrt J ' L I I ' V ~ ~  are not inc(z(ded. 





Halibut Survev 

59" 30' 5S0 58" 30' 
I minute square aggregation 

850 sets selected, 154 visible 
Figure 34. Comrner.ciul in& undfixed survey, 1998, halibzrt, GAA. 

Halibut Survey 

I Avg "L 

max = 654 

59" 30' 59" 5 %  30' 
1 minute square aggregation 

388 sets selected, 202 visible 

Figure 35. Conzngerciul index survey, 1999, hulibut, GAA. 



Haiibut Survev 

I Avg VAL 

59" 58" 30' 
1 minute square aggregation 

529 sets selected, 299 visible 

Figtire 36. Commercial index survey, 2000, halibut, GAA. 

Halibut Survey 

100 

250 

0 500 

.loo0 

max = 945 

44" 304 
I Avg VAL 

59" 30' 59" 58" 30' 
1 minute square aggregation 

488 sets selected, 182 visible 

Figure 37. Conzmercial index survey, 2001, halib~rt, GAA. 

max = 803 



4VS 4W Halibut, Landed Jan-Dec 1395-2001 
Llve-\/;A (All Reg~ons) from ZIF Data 

Ail 

3683 subtrips 
1285 Metric tonnes showrl 

62" 61" 60' 59" 58O 57" 
2141 fdetrrc tonnes Overall j~ncluding data w:th no tat Ion) 

Figztve 38. Catches of halibut on the eastern Scotian SheEJ; 1996-2001. Cutches 
strrvey uare plot included. 

4VS 4W Ctisk, Larlded jag]-Dec 1956-2001 
Lwe-\nR (All Regions) irom f If Data 

All 

1 mrnule sq aggregation 

from the halibut 

1840 subtrips 
214 Metric tonnes sSuwrt 

Kg. 

+ 100 

1) 253 

1) 500 

@ I oao 
0 

1 minute sq. aggregatron 
59' 58 

327 Metric tannes Overall (including data vwth no lat ion) 

Figure 39. Catches of cusk in the GAA and Bungz~ereatr, 1996-2001. 
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4'JS 4VI: Swordfish, Landed Jan-Dec 1996-2003 
Lrve-'M (All Rqions) horn ZIF Data 

31 38 sutjtrips 
1658 Fvtetric tonnes shown 

62" 61' 60- 59' 58" 57" 
2160 r~leiric tannfs Overall (~ncluding data with no lat Ion) 

Figure 42. Sword$sh landings (Canada), 1996-2001, eastern Scotian She@ 

4VSc 4VSe 4W 4\hfg Albacore tuna, B~geye tuna Yellovifin tuna, Landed Jan-Dec 1996-2001 
Live-Wt (All Regions) from ZIF Data 

-- - - - - All 
4dC 30' a 

193 subtrips 
13 r~letric tor 

I minute so. . -- - 
59" 30' 5QC 55'30' 

61 Metrlc tonnes Overall (rncludlng data with no lat Ion) 

Figure 43. Bigeye, albacore, nnd yelloir$r? tzrna landings, 1996-2001, GAA. 



4VSc 4VSe 4Wf 4Wg Shark, porbeagle, Landed Jan-Dec 1996-2001 
Live-V\A (Ail Regions) from ZIF Data 

All 

21 3 stlbtrips 
276 Metric tonnes shown 

Metric tonnes 

0 0.75 

0 1.9 

3.8 

0 7.5 

1 minute sq. aggregation 

1076 Metric tonnes Overall (including data with no lat Ion) 

Figure 44. Porbeagle shark landings, 1996-2001, GAA. 

4VS 4W SHORT-FIN, JAN-DEC 1996-2001, Observer Data Fishing Tracks 

All Gear Classes I SQUID trips 
S. HAKE, SQUID, ARGENTINE tr 
CUBA 
RUSSIA 
All Tonnage Classes 

59' 30' 59" 58; 30' 
Figtlre 45. Obsewer map, 1977-81, squid (foreign cozrntries fisted in Table 9), GAA 



4VS 4W SHORT-FIN, JAN-DEC 1996-2001, Observer Data Fishing Tracks 

59; 30' 590 58' 30' 

Figure 46. Observer map, 1996-2001, squid (Czrba and Russia), GAA. 

4VSc 4VSe 4Wf 4Wg Snow crab (queen), Landed Jan-Dec 1998. 
Live-Wt (All Regions) from ZIF Data 

59" 30' 59" 58" 30' 
5887 Metric tonnes Overall (including data with no lat Ion) 

Figure 47. Snow crab landings, 1999-2001, GAA. 

All Gear Classes 
SQUID trips 
S. HAKE, SQUID, ARGEI 
CUBA 
RUSSIA 
All Tonnage Classes 

All 

768 subtrips 
1888 Metric tonnes shown 

Metric tonnes 

1 minute sq. aggregation 

rips 



4VSc 4VSe 4VVf 4Wg Shrrmp, Shrimp pand borealis, Landed Jan-Dec 1996-2001 
L~ve-VVt (All Regions) from ZIF Data 
- -- - -- -- - - - - - -- - - - - - - 

All 

@ 7 subtnps 

1 minute s a  

mnes shown 

. aaareaation r -- .' 
59" 30' 59" 58" 30' 

6888 Metric tonnes Overall (including data with no lat Ion) 

Figzire 48. Shrimp landings, 1996-2001, GAA. 

Figzire 49. Locution ofIcelandic scaliopJrishery on the Scotian Shelf; 2000 (yrovided by G. Robert, 
Invertebrate Fisheries Division, Fisheries and Oceans Canada). 



Figzrre 50. Location of Icelandic scallopJishe~y on the Scotian ShelJ; 2001 (provided by G. Robert, 
Invertebrate Fisheries Division, Fisheries and Oceans Canada). 

4VSc 4VSe 4 W  4Wg Stimpson surf clam, Landed Jan-Dec 1996. 
Live Wt (All Reaionsf from ZIF Data 

Ail 

I 1678 subtr!ps 
6.0829 Metric tonnes shown 

Metric iannes 

@ 25 
@ 62.5 

rl) $25 

@ 250 

1 minute sq. aggregation 
59" 30' 59" 58" 30' 

73965 Metric tonnes Overall (including data with no lat Ion) 

Figzrre 51. May of S t i~yson 's  (Arctic) surfclarn landings, 1994-2001, GAA. 



t- Buoy tine \ 
Anchar 

Mainline I 

I Mainline ) Weights 1- Buoy Line I 

Figure A-1. Diagram showit7g longline gear, both bottoifz longline, used for 17aIibut (top diagranv 
aridpelagic lorzgline, used for swordfish arid fzrnas (botfonz diagmr??) (zised with permission o f  
Nutional At-Sea Fisheries Observer Program, DFO). 


