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1. Introduction   
 
The North Atlantic is characterized by relatively wide continental shelves, particularly in 
its northerly portions, with steep slopes to the abyssal plain1.  The width of the shelf 
decreases towards the south, with typical boundary current systems, characterized by 
strong seasonal upwelling, off the Iberian Peninsula and northwest Africa.  Two chains 
of volcanic islands, the Azores and the Canaries, are located in the east central North 
Atlantic, and a large number of islands of volcanic origin, many with associated warm 
water coral reefs, are found in the southwest portion of the North Atlantic.  In the far 
north of the region is the world’s largest island, Greenland, primarily of Precambrian 
origin, whereas Iceland and the Faroe Islands are of more recent volcanic origin. All have 
rugged coastlines with rich faunas.   

The biota of the North Atlantic is strongly influenced by both the warm Gulf Stream 
flowing north-eastward from the Gulf of Mexico and the Caribbean to northwest 
Europe, and the cold, fresh Labrador Current flowing south from the Canadian 
Archipelago and Greenland to the northeast coast of the United States.  Major 
oceanographic and associated biotic regime shifts have been documented in the North 
Atlantic, but not with the frequency or scale of the North Pacific. 

Around the coasts of the North Atlantic are a number of semi-enclosed seas.  These seas 
have distinct oceanographic and bath



periods of widespread overfishing in the twentieth century.  Industrialization developed 



this trend, the mean size of copepods decreased as their species diversity increased and 
SST increased (Beaugrand et al., 2010). 

 

2.2 Long-Term (multi-decadal) Trends and Pressures in Holoplankton 

2.2.1 Regime Shifts: Overfishing and Climate Change 

The primary pressures responsible for regime shifts in shelf ecosystems are overfishing 
and climate-driven changes (hydro-



McQuatters-Gollop et al., 2007). Mean phytoplankton chlorophyll levels peaked in 
1989 (Reid et al., 1998), and the new regime (1990 - 2003) maintained 13 per cent 
and 21 per cent higher chlorophyll concentrations in open and coastal waters, 
respectively (McQuatters-Gollop et al., 2007). The regime shift was also marked by 
increases in the abundance and diversity of dinoflagellates relative to diatoms, 
decreases in the abundance of Ceratium spp. (e.g., C. furca, C. fusus, C. horridum, C. 
tripos, C. lineatum), increases in diversity and abundance of warm water calanoid 
copepod species (e.g., Rhincalanus nasutus, Eucalanus crassus, Centropages typicus, 



of Finland. These species appear to have been introduced via ballast water.  The Pacific 
diatom Neodenticula seminae was transported into the Labrador Sea via the Canadian 
Arctic Archipelago in the late 1990s. It has since spread south to Georges Bank and 
further east, south of Iceland. The geographic expansion of this species portends of 
more trans-Arctic invasions from the Pacific Ocean as climate-driven Arctic ice melt 
continues.    

2.1.4 Jellyfish: Overfishing, Eutrophication and Climate Change 



2010), and the European Network of Excellence MarBEF (2004-2009). MarBEF was 
highly successful in compiling data on coastal benthos of the North-East Atlantic, and 
CoML captured many data of the deeper parts of the Atlantic in general. 

 

3.1 Coastal Benthos 

Within MarBEF, a large database (MacroBen), consisting of more than 460,000 
distribution records on the distribution of 7,203 taxa from almost 23,000 stations was 
compiled (Gage et al., 2004; Vanden Berghe et al., 2009). Data were collected between 
1972-2005 in the North-East Atlantic and adjacent semi-





Council, 2001), with the longest-lasting impacts on hard-bodied biogenic structures, 
such as corals and glass 







disrupting native fish communities (Whitfield et al., 2007; Muñoz et al., 2011).  Such 
changes would, in turn, have consequences much wider than the local scale of the 
impacts, given the important role of coastal systems as nursery habitats (Beck et al., 
2001; Persson et al., 2012).   

Consequently, even if the overall trends in coastal fish communities cannot be 
quantified on the scale of the North Atlantic, the impacts of many pressures on these 
communities have been documented, as have the effects of larger-scale oceanographic 
and climatic drivers.  With the increase in intensity of human activities causing many of 
these pressures (Sections IV and V) and a background of a changing ocean climate, there 
is ample justification for attention to the conservation of these systems.  The evidence 
also indicates that appropriate management regimes need to be designed and 
implemented on local scales, to accommodate local communities and pressures, even if 
the overarching policies are developed at larger scales (sensu FAO Ecosystem Approach 
to Fishing (Staples and Funge-Smith, 2009)). 

 

4.2 Shelf Fish Communities 

A few studies have reconstructed fish communities and their variation over centuries 
into the past, albeit usually for just a few selected species and using catch records, 
sediment layers, or middens for local areas.  These studies have consistently shown 
major changes in the composition of the fish community over the full time series, 
sometimes in regime-like ways. Likely impacts of overfishing were already evident early 
in the second half of the previous millennium (Mackenzie et al., 2007; Poulsen et al., 
2007), but changes to the fish community associated with warmer and cooler periods of 
the North Atlantic are documented for the last several centuries (Enghof et al., 2007). 

The current status of shelf fish stocks is best evaluated by the assessments done by the 
major fisheries management authorities around the North Atlantic. When data are 
sufficient, assessments provide estimates of fishing mortality and biomass, and interpret 
these relative to sustainability benchmarks. The biomass benchmarks reflecting that a 
stock is not overfished vary among jurisdictions and often are based on data series that 
do not extend back to a time when the stocks were unexploited  (Lotze and Worm, 
2009; Greenstreet et al., 2012). Nevertheless, Table 36A.4 presents the evaluations for 
most of the major assessment jurisdictions. The general messages are clear: many 
stocks are overfished and/or experiencing current overfishing, based on their current 
status relative to their management benchmarks, and the status of a number of other 
exploited stocks is not known. However, that only reflects part of the picture. For a large 
fraction of these stocks, the severe overfishing occurred in the 1990s and 2000s, and 
their status is improving.   The improvement is consistently attributed to reductions in 
fishing effort (ICES and NOAA websites). 

Of course the status of exploited stocks is only part of the fish diversity of the North 
Atlantic shelf systems. Many studies have analysed trends in the properties of fish 
communities, but these studies have varied greatly in the time intervals used, the parts 
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of the North Atlantic examined, the metrics of community status quantified, and the 
species included in the metrics. Given that the results of community analyses are scale-
dependent (e.g., Gaertner et al., 2007), metrics are often partially redundant but not 
interchangeable (e.g., Greenstreet et al., 2012), and both fishing pressure and 



Bringing together the results of studies that look at how environmental drivers and 
fisheries have affected North Atlantic fish communities, the key messages include: 



The overall picture here indicates that surface-feeders (storm-petrels, gulls, terns) drive 
the negative NAFO trend, and diving auks (Dovekie Alle alle, Thick-billed Murre Uria 
lomvia, Common Murre Uria aalge) in Iceland drive the negative ICES trend, with the 
ICES decrease being six times greater than that reported for NAFO. 

Within regional trends considerable variation is observed (Table 36A.6), with different 
areas exhibiting increasing trends (E Baffin Island, Newfoundland/Labrador, E Canada + 
US, Faroes) or decreasing trends (W Greenland, Gulf of St. Lawrence, Caribbean, E 
Greenland, Iceland, Norwegian and North Seas).   

 
5.2 NAFO Area 

The negative trend in the NAFO Region is driven by surface-feeding species (gulls, terns, 
petrels) that are decreasing in eastern Canada (Cotter et al., 2012) and in the Caribbean 
(Bradley and Norton, 2009). The decline is also driven by an inferred decreasing trend in 
a diving planktivore (Dovekie) in Western Greenland based on North American 
Christmas Bird Counts (BirdLife International, 2014). Otherwise, divers are increasing in 
all regions, with the exception of the Caribbean, where a small population of Brown 
Pelicans (Pelecanus occidentalis) is declining (Bradley and Norton, 2009). Decreasing 
trends in surface-feeders and increasing trends in diving species are associated with 
fisheries closures in eastern Canada and the concurrent cessation of discards and gill-net 
removals (Bicknell et al., 2013; Regular et al., 2013). Surface-feeders are vulnerable to 
sea-surface temperature perturbations (Schreiber and Schreiber, 1984) and long-line 
fishing (Zydelis et al., 2009). Some ocean regions, notably the Gulf of Mexico, are data-
deficient.  

 
5.3 ICES Area 

The decreasing trend in the ICES Regions is overridden by the uncertain negative 
Icelandic estimates. Positive trends are reported for the Faroes Island 
(Denmark)/Western United Kingdom and for the Barents Sea (which is excluded from 
consideration as it is in 





 

7. Specific areas of the North Atlantic 
 

The predominance of semi-enclosed seas with characteristic biota around the North 
Atlantic, particularly the more southern and central portions of the region, and the 
concentration of human pressures around these seas, result in many important trends 
in biodiversity being observed most clearly at the scale of these seas.  Hence this 
chapter includes brief summaries of the main patterns of and pressures on biodiversity 
for a number of these regional seas. 
 
7.1 Black Sea 

The Black Sea is a very deep inland sea with an area of 432,000 km². The thin upper 
layer of marine water (up to 150 m) supports the unique biological life in the Black Sea 
ecosystem. The deeper and more dense water layers are saturated with hydrogen 
sulphide, that over thousands years, accumulated from decaying organic matter in the 
Black Sea. Due to the unique geomorphological structure and specific hydrochemical 
conditions, specific organisms, basically on the level of protozoa, bacteria, and some 
multi-cellular invertebrates inhabit the deep-sea waters. Knowledge about biological 
forms of life in the deep waters of the Black Sea is very limited. The disturbance of the 
natural balance between the two layers could trigger irreversible damage to the people 
and ecosystem of the Black Sea6. 

The recently published evidence raises the number of species, including supra-specific 
taxa, inhabiting the Black Sea to 5,000 (Gomoiu, 2012). 

The distribution diagram of different physiological types of species from the Black Sea 
fauna shows the coexistence of four categories of species, according to a salinity 
gradient: (1) marine species, (2) freshwater species, (3) brackish water species, and (4) 
Ponto-Caspian relic species (Skolka and Gomoiu, 2004). The Black Sea biota consist of 80 
per cent of Atlantic-Mediterranean origin species, and 10.4 per cent and 9.6 per cent of 
species of freshwater and Ponto-Caspian origin, respectively (Shiganova and Ozturk, 
2010). The eastern sector is one of the biologically richest regions on Earth and is 
recognized as a biodiversity hotspot, along with other parts of the Caucasus Biodiversity 
Hotspot Region (Kazanci et al., 2011). 

Genetic studies confirm the recent origin of many Black Sea marine taxa from the 
Mediterranean. The majority of these taxa most probably entered the Black Sea through 
the Marmara Sea and the Straits linking the Black Sea and the Marmara Sea after the 
last glacial maximum, when a connection between the Mediterranean and the Black Sea 
was re-established (Ryan et al., 1997). For this reason, these Black Sea populations are 
genetically similar to the Mediterranean ones, although in some cases they have already 
diverged, implying reduced genetic connectivity (e.g., Durand et al., 2013). There are 
also cases of Black Sea taxa, such as the copepod Calanus euxinus, to which the species 

6 http://www.blacksea-commission.org/_geography.asp 
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coriacea



richness of total, endemic and threatened coastal fish assemblages, as well as their 
functional and phylogenetic diversity, have been mapped and described as spatially 
mismatched between regions of the Mediterranean Sea (Mouillot et al., 2011). 

The Mediterranean Sea is also diverse in terms of habitats and ecosystem types, due to 
its unique biogeography (Bianchi et al., 2012). Although empirical data are insufficient to 
have a full representation of habitat types (Danovaro et al., 2010; Levin et al., in press) 
and are only fully available for some coastal habitats (Giakoumi et al., 2013), a series of 
surrogates or modelling techniques are used to characterize marine habitats in the 
whole Mediterranean basin (Micheli et al., 2013; Martin et al., 2014). 

Temporal trends have indicated that overexploitation of some fish and macro-
invertebrates and habitat loss have been the main human driver



The Baltic Sea phytoplankton community is a diverse mixture of microscopic algae 
representing several taxonomic groups, with more than 1,700 species recorded.  The 
species composition of the phytoplankton depends on local nutrients and salinity levels 
and changes gradually from the southwest to the northeast. Primary production exhibits 
large seasonal and interannual variability (Helcom, 2002). In the southern and western 
parts, the spring bloom is dominated by diatoms, and by dinoflagellates in the central 
and northern parts (Helcom, 2002, 2009a).  

Cyanobacteria are a natural component of the phytoplankton community in most parts 
of the Baltic Sea area. They usually dominate in summer in the coastal and open areas of 
most sub-basins of the Baltic Sea, with the exception of the Belt Sea and the Kattegat.  





Melanogrammus aeglefinus, the whiting Merlangius merlangus, and the saithe 
Pollachius virens; the main flatfish species are the common dab Limanda limanda, the 
plaice Pleuronectes platessa, the long rough dab 







associations between the abundance of some small copepod species, the young stages 
of larger species and feeding by young fish. In the Gulf, all copepods seem to have 
increased around 2005, but the abundance of the key species Calanus finmarchicus has 
been below average since 2009 (DFO, 2013). Although there are important uncertainties 
about total biomass and trend, high concentrations of krill (Euphausiids) are found at 
specific sites and large numbers of blue whales from the Northwest Atlantic population 
migrate to the Gulf to feed (Gagné et al., 2013). At least 12 species of whales migrate to 
the Gulf every year, which makes the G



The Chesapeake Bay estuarine system7 supports more than 3,000 species of plants and 
animals (Table 36A.7). A subset of species has been identified as being ecologically 
valuable8 (Table 36A.8), based on their importance in (1) regulating the flow of carbon 
through the food web, (2) providing habitat, and/or (3) supporting ecosystem services 
(Baird and Ulanowicz, 1989; Costanza et al., 1997; 



tidal marshes support high species diversity (Heck and Orth, 1980; Orth et al., 1985; 
Newell, 1988; Chambers et al., 1999; Coen et al., 1999; Jackson et al., 2001; Wyda et al., 
2002; USACE, 2009; Philine et al., 2012). During the course of the twentieth century, the 
spatial extent of these habitats declined significantly: oyster reefs by 92 per cent 
(USACE, 2009; Wilberg et al., 2011), submerged vascular plants by 65 per cent (Kemp et 
al., 1983, 2005; Orth and Moore, 1983, 1984) and marshes by 60 per cent.14  

Sea level rise is expected to result in even greater losses of marshes, putting hundreds 
of species of fish, invertebrates and birds at risk (Titus and Strange, 2008), and estuarine 
acidification poses a significant threat to oyster restoration efforts in the Bay (USACE, 
2009; Waldbusser et al., 2011; Sanford et al., 2014). Loss of these habitats exacerbates 
the impacts of overfishing and is one of the main pressures on species richness, often 
leading to species extirpation (Orth and Moore, 1983, 1984; Ruiz et al., 1993; 



pressures, all of the estuaries of the Virginian Province18 (Hale et al., 2002) are likely to 
exhibit similar trends in their capacity to support species diversity. 

 

7.7 Caribbean Sea 

The Caribbean is the most biologically diverse area of the Atlantic Ocean, hosting 
approximately 10 per cent of the world’s coral reefs, including the Mesoamerican 
Barrier Reef System; extensive coastal mangroves and shallow banks with seagrass 
communities; as well as sandy beaches, rocky shores and many bays, lagoons and 
brackish estuaries.  The Caribbean also has open-ocean and lesser-known deep-sea 
environments, and has been listed as a global-scale hotspot of marine biodiversity 
(Roberts et al., 2002).   

The Caribbean Sea receives primarily oligotrophic, high-salinity North Atlantic water 
from the North Equatorial Current, but it also receives South Atlantic water entrained in 
North Brazil Current rings which transport water from the Amazon into the Caribbean 
basin via the Guiana Current (Cowen et al., 2003). The persistent through-flow of the 
warm Caribbean Current is modulated by a highly complex and variable pattern of 
mesoscale eddies (Lin et al., 2012) and upwelling along the South American coastline. 
Two significant South American rivers, the Orinoco and the Magdalena, also discharge 
directly into the southern Caribbean. The considerable spatial heterogeneity of physical 
environments and habitats across the Caribbean Sea influences the distribution, 
population connectivity and biodiversity of marine organisms found there. Several 
significant barriers to gene flow in Caribbean reef populations have been recognized 
(Cowen et al., 2006). This has led to relatively high levels of endemism. Miloslavich et al. 
(2010) estimate a value of 25.6 per cent regional endemism across 21 of 78 marine taxa 
examined in the Caribbean, with values ranging from 45 per cent for fish, 26 per cent for 
molluscs and 2 per cent for copepods. They also summarize the diversity, distribution 
and key threats to marine biota in the Caribbean and conclude that the 12,046 species 
currently reported is a gross underestimation, considering that the marine biota is far 
from well known in this area. 





Seagrass communities occur throughout the Caribbean and support a high diversity of 
epiphytic and other species (van Tussenbroek et al., 2010).  Seven native seagrass 
species are known from the region; two (Halophila engelmanni and H. baillonii) are 
considered to be near-threatened and vulnerable, respectively. A recently introduced 
species, Halophila stipulacea, is spreading rapidly through the Lesser Antilles (Willette et 
al., 



Biologically, the shallow waters of the northern Gulf are warm-temperate (Carolinian 



areas and are taken only by recreational fishers, sometimes under strict regulations 
(Tunnell et al., 2007).  

The Gulf-wide bottlenose dolphin (Tursiops truncatus) is probably the single most 
recognizable Gulf species by the public, as it is abundant in coastal bays and estuaries, 
as well as offshore in the northern Gulf (Wursig et al., 2000). 

Gulf-wide biodiversity patterns cannot be completely explained, for lack of complete 
information, although we do know that the Gulf of Mexico exhibits great habitat 
complexity that probably supports high levels of biodiversity due to both endemic and 
cosmopolitan species (Rabalais et al., 1999). Linkage to the Caribbean Sea with large-
scale circulation provides the southern and eastern Gulf with a distinct Caribbean biota. 
However, strong regional endemism appears to exist, as demonstrated in large-scale 
studies across the entire northern Gulf (Rabalais et al., 1999; Harper, 1991; Carney et al., 
1993). Eventual analysis of databases from the Biodiversity of the Gulf of Mexico Project 
on GulfBase will provide considerable insight into the spatial distribution of species. Of 
the 15,419 species found, 1,511 (10 per cent) are endemic to the Gulf of Mexico and 
341 (2 per cent) are non-indigenous (Felder and Camp, 2009). The most diverse taxa 
include crustaceans (2,579 species), mollusks (2,455), and vertebrates (1,975), and the 
least diverse include kinorhynchs (2 species), entoprocts (2), priapulids (1), 
hemichordates (5), and cephalochordates (5). In addition, other taxa are known to exist 
in the Gulf of Mexico (placozoans, orthonectids, loriciferans, and pogonophorans), but 
representatives have not yet been identified (Felder and Camp, 2009; Fautin et al., 
2010). 

A recent ecosystem status report for the Gulf of Mexico, utilizing the DPSER (Drivers, 
Pressures, States, Ecosystem Services, Responses) conceptual modelling framework, 
gives a high-level overview of the state of the Gulf (Karnauskas et al., 2013). Major, 
large-scale climatic drivers include the Atlantic Multidecadal Oscillation, Atlantic Warm 
Pool, sea surface temperature, Loop Current, and geostrophic transport in the Yucatan 
Channel and Florida Current. Long-term trends or changes in these drivers in turn cause 
fluctuations or changes in selected pressures, such as hurricanes or hypoxic zones. 
Other pressures include contamination by pollution (e.g., mercury, cadmium), oil and 
gas exploration and production (including major oil spills, such as Ixtoc I in 1979 and 
Deepwater Horizon in 2010), bacterial water quality problems, and habitat destruction, 
mainly caused by coastal development. Harmful algal blooms (HABs), such as red tide 
and brown tide, are well documented in the Gulf, as are some invasive species (Tunnell, 
2009; Fautin et al., 2010; Karnauskas et al., 2013).  

The recent Deepwater Horizon oil spill prompted a study of the ecosystem services of 
the Gulf of Mexico by a leadership committee of the United States National Research 
Council (NRC). This comprehensive report utilizes the ecosystem services approach and 
frames for the first time the goods and services provided by the Gulf for an economically 
and ecologically healthy ecosystem (NRC, 2013). 
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by overfishing in both the Northeast and Northwest Atlantic have shown increasing 
trends in abundance and recovery of range when unsustainable levels of fishing effort 
have been reduced (Table 36A.4).  Efforts to control pollution and nutrient inputs, 
driven by the EU Water Framework Directive and the United States Environmental 
Protection Act, have led to reduction in these pressures and in many cases to the 
commencement of the recovery of benthic communities (EEA, 2012).  Coastal habitat 
restoration activities have also shown clear benefits in improved environmental quality 
and biodiversity measures in many coastal areas around the North Atlantic (Pendleton, 
2010).  All of these improvements have come with at least short-term costs, which are 
sometimes large, such as displaced or reduced fishing opportunity (see Part IV), the 
costs of pollution control and nutrient management in coastal areas and watersheds 
(costs summarized in the chapters of Part V), and the direct costs of habitat restoration, 
which may run to the millions of dollars for restoration projects of even moderate scale 
(Diefenderfer et al., 2011; Kroeger and Guennel, 2014).  

In summary, the North Atlantic presents examples of both the extent to which 
unsustainable actions can adversely affect biodiversity and the benefits that can accrue 
from policies and programmes that are well developed, adequately resourced, and 
effectively implemented.  The best examples of effective policies and programmes have 
been designed to address the dominant pressures from the twentieth century: 
overharvesting of living marine resources and pollution and excessive nutrient inputs 
from coastal and land-based sources.  In the twenty-first century, additional pressures 
are growing, particularly climate change, invasive species (both responding to changing 
environmental conditions and transported by shipping), and in many areas, particularly 
at lower latitudes, ocean-based tourism.  Lessons learned from dealing successfully with 
the earlier pressures, if applied proactively, may help safeguard biodiversity from 
unsustainable impacts, and result in healthy ecosystems producing many ecosystem 
services of value to the circum-Atlantic human populations. 
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Table 1. Abundant phytoplankton species of selected taxa (based on abundance and number of genera 
represented) in coastal and shelf waters of the western North Atlantic  
(* produce mucilage and foam, ** potentially toxic species). 
Domain Location Division No. Abundant Species 

Coastal 
& Shelf 

Gulf of 
Maine19 

Heterokontophyta 
(Diatoms) 

386 Chaetoceros spp., Navicula spp., Nitzschia spp., 
Rhizosolenia hebetata, Coscinodiscus spp., 
Pleurosigma spp., Thalassiosira spp., Gyrosigma 
spp., Phaeoceros spp. 

Alveolata 
(Dinoflagellates) 

151 Peridinium spp., Alexandrium spp.**, Amphidinium 
spp., Ceratium spp. 

Haptophyta 31 Chrysochromulina spp.**, Diacronema spp., 

Emiliania huxleyi, Pavlova spp., Prymnesium spp. 

Cyanophyta 22 Synechococcus spp. 

Chlorophyta 20 Halosphaera viridia, Micromonas pusilla, 
Ostreococcus sp., Pycnococcus provasolii, 
Tetraselmis spp. 

TOTAL 665  

Gulf of 
Maine & 
N



- Peridinium depressum 

Coastal 



Alveolata 
(Dinoflagellates) 

28 Prorocentrum spp.** 



Table 3. Abundant mesozooplankton species for selected taxa (based on abundance, number of genera 
represented and their importance as indicators of climate-driven changes in hydro-climate) in coastal and 
shelf regions of the North Atlantic (NE – British Isles, Baltic and North Seas; SE - Bay of Biscay, Iberian 
coast, west Africa; North – Labrador and Norwegian Seas, Greenland and Iceland; NW – New York Bight, 
Gulf of Maine, Newfoundland and Scotian Shelves; SW – Caribbean Sea, Gulf of Mexico, South Atlantic 
Bight). 
Location Taxa No. Abundant Species 

NE North 
Atlantic



NW North 
Atlantic1,2,30 

Calanoida 204 Acartia spp., Calanus finmarchicus, Calanus glacialis, 
Calanus hyperboreus, Centropages spp., Labidocera 
aestiva, Metridia lucens,  Para-Pseudocalanus spp., 
Pseudocalanus spp., Clausocalanus arcuicornis, 
Paracalanus spp., Temora longicornis, Tortanus 
discaudatus  

Cyclopoida - Oithona spp. 

Cladocera - Evadne spp., Podon spp., Penilia spp. 

Thecosomomata - Limacina retroversa, Limacina spp. 

Copepod Total 261  

SW North 
Atlantic2,31 

Calanoida 553 Acartia spp., Calanus tenuicornis, Centropages spp., 
Clausocalanus spp., Corycaeus spp., Eucalanus spp.,  
Euchaeta spp., Haloptilus longicornis, Labidocera 
aestiva, Lucicutia flavicornis, Paracalanus crassirostris, 
Paracalanus parvus, Parvocalanus spp., Pleuromamma 
gracilis, Nannocalanus minor, Temora spp.  

Cyclopoida  Oncaea venusta, Corycaeus amazonicus, Oithona 
brevicornis, Oithona nana, Oithona plumifera, Oithona 
simplex 

Cladocera  Evadne sp. 

Thecosomomata  Limacina trochiformis 

Copepod Total 715  

 
Table 4. Tabulation of conclusions of assessment authorities on stock status.  Each authority has its own 
standards for benchmarking status.  Where quantitative reference points are not estimated, a stock was 
counted as “healthy or cautious” if abundance was reported as average or high, or as increasing if below 
average.  Stocks reported as depleted or low and 



 
Table 5. Tabulation of a number of primary publications documenting status and trends in fish community 
metrics for areas in the North Atlantic.  

A large number of community metrics were used, and have been grouped into several categories: “size” 
includes metrics of body size; “diversity” includes any of the typical indices of species diversity; “richness” 
and “evenness” include numbers of species recorded and how numbers were distributed among species; 
“dominance” includes measures of how much the abundance of the few most common species in a 
community comprised of all the individuals in the community; “N” includes measures of total abundance 



Canary 
Islands 

Diversity nt, 
richness nt 

1990s Large changes w/o 
trend in species 
composition 

Uiblein et al. 
1996 

Baltic and 
Kattegat 

Richness +, N nt 1990 - 
2008 

Difference in 
connectance not a 
factor 

Hiddink and 
Coleby 2012 

West of 
Scotland 

Richness - 1997-2008 F stayed high ter Hofstede et 
al. 2010 

North Sea Richness+  “ Southern species 
incursions 

“ 

Celtic Sea Richness+ “    “ “ 

Iceland Richness +, 
diversity nt 

1996-2007 Warming Steffansdottir 
et al. 2010 

Iceland Species 
Composition 

1970s-
2010s 

Warming Valdimarsson 
et al. 2012 

Dogger Bank Diversity-, 
dominance + 

1991 - 
2010 

Warming, and 
common species 
increased 

Sonnewald and 
Turkay 2012 

NE Shelf Richness+, 
Diversity+ 

1980 - 
2008 



Medit. and 



France, Iberia, Azores ? ? ? 

a – not included 

 
Table 7. 







 
Figure 2bis. Bathymetric chart of the Gulf of St. Lawrence in eastern Canada. Cabot Strait in the southeast 
and the Strait of Belle Isle in the northeast connect the Gulf to th
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Figure 3. Changes in species abundance and/or biomass and food web structure and functioning  
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