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Background 
 Wanted to look at examples of closed areas in other 

quota-managed fisheries to inform the CATT process 
 Temperate zones, similar species, habitats, and gears 
 Chose four case studies 

 Iceland 
 Scotian Shelf 
 The North Sea “Plaice Box” 
 British Columbia 

Presenter
Presentation Notes
First, a little background for this presentation.  Andy was interested in investigating examples of closed areas in other quota-managed fisheries, in order to inform the analyses of the CATT.  In looking for appropriate case studies, I tried to choose fisheries in temperate zones, that target similar species, in similar habitats, and/or with similar gear types.  So far, I’ve investigated four case studies, in Iceland, the Scotian Shelf, in the North Sea, and off of British Columbia.I’m also doing write-ups for these case studies, which are in various stages of completion, but I have copies of one here, for Iceland, if you’re interested.  The write-ups will have a slightly more in-depth description and explanation of each case study.



Structure 
 Purpose 

 What was the closed area(s) designed to do? 
 Outcome 

 What did the closed area(s) actually do, relative to the 
original purpose and/or ancillary effects? 

 Context 
 Why was the outcome observed? 

 Closed area attributes, e.g. number, size, spacing 
 Other factors, including management, stock status, ecosystem 

change 

Presenter
Presentation Notes
For each case study, I’ll lay out the purpose, outcome, and context. Purpose and outcome refer to the closed area or areas themselves, in terms of what they were originally designed to do and any measures of what they actually did in terms of performance relative to their purpose, along with any ancillary effects on other species.  Then I’ll try to provide some short context for each, because as I’ve learned, these closed areas are not isolated entities, and they coexist with other management measures such as gear restrictions, other spatial management, and larger ecosystem dynamics.  Some of these contextual comments are meant to help answer the “why?” of the closed area outcomes.  After this one summary slide for each case study, I’ll show one or two representative images or graphs that illustrate some of the outcomes or context.  I tried to make this presentation as succinct as possible, but I can try to answer any of your questions that go beyond the scope of this summary if I can.For both outcomes and context, I tried to pick out the most important pieces for such a short time, but a more complete review of my research will be in the write-ups.



Iceland 
 Purpose 

 Network of seasonal, year-round, and “real-time” closures, 
mostly to protect spawning and/or juvenile areas 

 Outcome 
 For two areas closed year-round in 1993, significant and rapid 

increases relative to the open areas for larger size classes of 
cod and haddock were observed 

 One area was reopened in 1997, and effects were quickly 
reversed to pre-closure state 

 Context 
 Closures instituted at a time of low SSB, and TAC was reduced 

42% between 1992 and 1995 
 Combination of ITQs and spatial management network has 

contributed to the highest estimate of stock size in three 
decades 

Presenter
Presentation Notes
The first case study I investigated was Iceland.  Iceland has a network of many different types of closures, from seasonal spawning closures to year-round bottom trawling closures to a system of “real-time” juvenile closures.  For the most part, the majority of the closures were designed to protect spawning areas for different species and/or protect juveniles, goals similar to the ones the CATT is pursuing.One evaluation of a couple of the year-round juvenile closures that were put in place in 1993 found that there were significant and rapid increases relative to the open areas for the larger size classes of cod and haddock.  One of the areas was reopened to fishing after four years (I still haven’t figured out what the rationale for that reopening was), and the effects of the closure were essentially reversed.Some context for Iceland: The closures, including both the seasonal and year-round closures, were instituted at a time of relatively low, and while they were being implemented, the TAC was reduced as well, for example by 42% for cod over three years.  However, since the institution of ITQs in 1990, combined with the creation of the spatial management network, many stocks such as cod have improved dramatically, and recent estimates place the current stock size at larger than at any time in the last three decades.
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The network of closed areas in Iceland.  The year-round closed areas for cod nursery protection that forbid trawling and longlining are notated with violet stripes. Also notated in this map are gear modification areas (blue stripes), areas closed only to trawling (black stripes), areas closed only to longline fishing (red shading), and seasonal or temporal bottom trawl bans (blue shading). Seasonal spawning closures not shown.  Source: www.fisheries.is



X-axis: Length(cm) 
Y-axis: Difference between protected and 
reference areas (log fish/tow) before the closure 
(solid line), after the closure (dashed line) and 
after reopening (dotted line). 

Cod and Haddock in Breiddalsgrunn 

Presenter
Presentation Notes
This figure shows a result for cod and haddock from the area that was closed for four years from 1993-1997 and then reopened.  On the x-axis is fish length in cm and on the y-axis is the mean difference between the closed and open areas for each size class (i.e. if it is above the zero line, there is a higher abundance of that size class in the closed area versus outside).  The solid line is for before the institution of the closure, the dashed line is during the closure period, and the dotted line is after reopening.  As you can see, for the larger or marketable size classes of cod and haddock in this area, there were significant abundance increases relative to open area as a result of the closure.  However, after the reopening, the size frequency reverted to basically a pre-closure state.



Scotian Shelf 
 Purpose 

 Emerald/Western Bank closed to mobile groundfish gear in 
1987 to protect juvenile haddock from discarding 

 Outcome 
 No effect on recruitment, and juvenile survival decreased, 

comparing before (1970-1986) and after (1987-1994) closure 
 Some species saw large increases, including herring, winter 

flounder, redfish 
 Context 

 Whole area under moratorium for cod and haddock since 
1994 

 Not fully closed (fixed gear, scallop dredging) and only a 
single closed area 

 Species “center of abundance” shift 
 Overall stock productivity declines 

Presenter
Presentation Notes
The next case study was the Scotian Shelf, which has one large closed area in the vicinity of Emerald and Western Banks.  It was closed in 1987 to protect juvenile haddock from discarding.  One study that compared before and after the closure found that it had had no effect on haddock recruitment, and that juvenile survival had decreased.  However, another study noted that some species had seen large abundance increases in the closed area, including herring, winter flounder, and redfish.  One thing to note is that the data in both papers evaluating this closed area only went up to the year 2000, so they haven’t been evaluated in more than 10 years.  The overall haddock stock has increased relative to the 1990s in recent years.As far as context for the Scotian Shelf, the entire management area has been under moratorium for cod and haddock fishing since five years after the institution of the closure.  Also, the area was not fully closed.  Fixed gear was allowed until 1993, and scallop dredging continues in the area.  Also, in comparing this case study to Iceland, Iceland has a network of multiple year-round and seasonal spawning closures, while the Scotian Shelf only has the one.  Finally, two larger ecosystem shifts on the Scotian Shelf included a shift in the center of abundance of juvenile haddock on the shelf over the decade after the institution of the closure, so the closure was no longer protecting as large a percentage of the juveniles.  Moreover, there has been an overall decrease in the growth rate of haddock, measured primarily by length-at-age, which has the potential to mask some of the effects of the closed area.



Species abundance anomalies in the closed area 
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Presentation Notes
This graphic shows, in general, some species responses to the closed area.  The darker colors indicate a higher annual abundance estimate within the closed area relative to their 1970-1986, or pre-closure average.  The highest species on the list like winter flounder, herring, and redfish, saw the greatest increases, while the species towards the bottom like cod, cusk, and thorny skate, experienced negligible or negative abundance changes since the closures.



TOP: Predicted 
weight (g/10) of a 
45 cm fish as an index 
of condition from the 
July research vessel 
survey 
 
BOTTOM: Mean 
length at age 7 (solid 
line) and at 50% 
maturity for females 
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This graphic illustrates the decreased growth rate of haddock on the Scotian Shelf over time.  The top graph shows the predicted weight of a 45 cm fish as an index of condition.  The bottom graph shows both the mean length at age 7, and the length at 50% maturity for females, over the time period from 1970 to 1996.  As you can see, both of these metrics have decreased over time.



The Plaice Box 
 Purpose 

 Area closed in SE North Sea in 1989 to reduce discards of 
undersized European plaice on their nursery grounds 

 Outcome 
 Abundance of marketable size classes increased 
 Increase in abundance of non-target species 
 Overall yield and SSB have decreased substantially 

 Context 
 Only closed to the largest boats (>300 hp), and 1989-1994 

only closed seasonally 
 Single closure, not part of network 
 Overall decreased growth rate of plaice 
 Spatial shift in stock, in response to elevated water 

temperatures 

Presenter
Presentation Notes
The third case study is the Plaice Box, which is a large area in the southeastern North Sea closed in 1989 to some boats in order to reduce discards of undersized European plaice.  Studies of the plaice box have shown that although there has been an increase in the abundance of marketable size classes of plaice, and an increase in abundance of non-target species within the closed area, the overall yield and SSB have decreased substantially for the stock as a whole.As far as context, an important note is that only the largest boats, greater than 300 hp, were excluded from the area, and for awhile the area was only closed seasonally, so there is still a decent amount of effort within the closed area.  Also, like the Scotian Shelf, the Plaice Box is a single closure, and not part of a network like Iceland’s.  Also, very similar to the Scotian Shelf, there has been an overall decreased growth rate of plaice over time, and a spatial shift of the stock offshore, presumably in response to elevated water temperatures over time, both of which have decreased the expected effects of the closed area.
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Presentation Notes
Here are two descriptive graphics for the two effects I just mentioned.  On the left is a schematic of the plaice box and the effects of different processes on the outcomes of the closed area.  In this case, a slowed growth rate over time has presumably led to higher natural mortality and discard mortality in exempted fisheries of the plaice, before they reach a marketable size.  The image on the right shows the shift of the plaice stock towards offshore waters over time, for two size classes, 15-19 and 20-29 cm fish.  As you can see, over time, the stock has sort of spread out to the north and west, coming somewhat out of the area of the Plaice Box and diluting its effect further.



British Columbia 
 Purpose 

 “Freezing the footprint” of the groundfish trawl fishery, primarily to 
protect coral and sponge areas and to reduce habitat impacts, 
including representative habitats of all types, through an agreement 
between industry and conservation groups 

 Many other closures, including 164 inshore Rockfish Conservation 
Areas, seasonal spawning closures, and traditional First Nations 
fishing areas 

 Context 
 ITQs since 1997, after a period of continual TAC overruns, large 

amounts of discarding 
 100% at-sea and dockside monitoring 
 Sponge and coral bycatch limits and allocation 
 Besides a couple of rockfish species, most species in B.C. are not 

overfished 

Presenter
Presentation Notes
This last case study I’m still researching, but I thought it would be interesting and relevant to bring up.  The groundfish trawl industry in British Columbia, in coordination with a collection of non-government groups, formulated a “groundfish trawl footprint” that was this year accepted into the groundfish management plan.  The plan is meant to protect representative habitats and vulnerable species like their glass sponge reefs.  Similar to Iceland, British Columbia has a network of year-round and seasonal closures.  For the industry, this trawl footprint agreement is also an economic move to support their move towards some sort of eco-certification.  Interestingly, this new footprint was put in place at a time when the fishery is relatively healthy, with few overfished species.
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This is the footprint.  On top of this are the Rockfish Conservation Areas, mostly inshore, and various seasonal spawning closures.  This closure, for example, is to protect Pacific Cod spawning, and is in effect from the beginning of January to the end of April.  There are many other seasonal and year-round closures that are not shown on this map.



Summary 
 Purpose of closures 

 Protection of juveniles, usually from discarding, not juvenile habitats 
per se 

 Seasonal spawning closures 
 Closures protecting vulnerable, unique, or representative habitats 

 Outcomes 
 Some closures did not lead to stock rebuilding 
 In almost all cases, saw increases for marketable sizes of target species 

in year-round closures 
 In all cases, ancillary effects on other, non-target species 

 Context 
 Areas with a network of spawning and juvenile areas (Iceland) seemed 

to perform better than single areas (Plaice box, Scotian Shelf) 
 Factors outside of closed areas were identified as important in 

evaluation, especially changing stock productivity (e.g. growth) and 
changing environmental factors leading to species shifts 
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So here’s a very generalized summary of the case studies I’ve researched.  Many of the closed areas were set up to protect juveniles from discarding, not necessarily to protect juvenile habitats, as is one of the groundfish goals for the Council.  On top of juvenile areas, Iceland and British Columbia have a series of seasonal spawning closures for various species.  Finally, there are some closures set up to protect vulnerable and/or unique habitats, including some coral areas in Iceland and glass sponge reefs in British Columbia.As far as outcomes, some closures did not lead directly to overall stock rebuilding, especially in the cases of the Scotian Shelf and the Plaice Box.  However, in almost all cases there were increases in abundance of marketable sizes of target species within the year-round closures, including cod and haddock in Iceland and plaice in the Plaice Box.  Moreover, in all the case studies I examined, there were beneficial effects of closure on non-target species, regardless of the species the original closure was designed for.Finally, as has probably been evident throughout this presentation, interpretation and evaluation of these closed areas requires a consideration of the context of the fishery outside of the closed areas themselves.  One important result, obviously with a tiny sample size, is that Iceland, with its large network of year-round closures combined with seasonal spawning closures, seemed to perform better than the single year-round areas on the Scotian Shelf and in the North Sea for stock rebuilding.  Also, larger environmental variables and stock productivity changes had important implications for how the evaluations of the closed areas were interpreted.  For examples, in both the Scotian Shelf case and the Plaice Box case, reduced growth rates and species’ spatial abundance shifts, presumably driven by climate, negated or diminished the effects of the closed areas.As I mentioned at the beginning, I am working on slightly more detailed write-ups of some of these case studies, and I have copies of my first, for Iceland, if anyone wants one.Questions?
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