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ABSTRACT 

A workshop was held in Paris from June 6 to 9th 2016. It was convened by Philippe Koubbi and 
Christophe Guinet. The main aim was to determine ecoregions in the Kerguelen oceanic zones to give 
orientations for extending the actual coastal natural reserve managed by the Terres Australes and 
Antarctiques Françaises. The workshop listed general conservation objectives to evaluate boundaries of 
ecoregions based on abiotic (geography, geomorphology and oceanography) and biotic features such as 
pelagic, benthic (including demersal ichthyofauna) and top predators species or assemblages. As 
biodiversity is not only species diversity, the workshop also considered the functional diversity (trophic 
web, essential habitats, life history traits,…). 

This report is a summary of the conclusions based on expert knowledge. It is divided into three 
parts: 

- A summary of the ecological characteristics of the Kerguelen oceanic zone; 

- The ecoregionalisation of the pelagic realm, the benthic realm and the top predators; 

- A final ecoregionalisation and recommendations for future works. 

The workshop determined 12 main pelagic ecoregions based on oceanographic processes, 
pelagic assemblages and on keystone species distribution such as mesopelagic fish. Four Important areas 
for top predators were defined and 8 benthic ecoregions were drawn from the coast to the limit of the 
Kerguelen EEZ. 

The experts found relevant to combine the pelagic and benthic ecoregions to obtain a global 
ecoregional map of 18 ecoregions based mainly on: 

- Habitat characteristics (bathymetry, oceanography, primary production, biogeochemical 
parameters, …), 

- Types of species assemblages with consideration of endemicity and conservation status, 

- Functionality (essential habitats such as spawning grounds, nursery grounds or foraging habitats, 
areas of high primary and secondary production or, structure of the habitat by benthic 
species,…). 

In this process, the workshop verified the superposition of the ecoregional synthetic map with 
specific habitats of species (birds and mammals distribution, essential fish habitats,...). It corrected some 
of the boundaries of ecoregions with these ecological parameters so that some essential species habitats 
are mainly within one region. For each of the final ecoregions, the workshop summarized the essential 
characteristics that support the creation of the ecoregion and estimated its ecological importance. 

To conclude, the workshop indicated the need to continue research and monitoring over this 
vast area and to identify special research zones such as observatories to: 

-       Study the impacts of global change, 

-       Minimize knowledge gaps in ecology and environment, 

-       Consider natural variability, 

-       Study the resistance and resilience towards potential human impacts. 
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1 Introduction 

A workshop was held in Paris from June 6 to 9th 2016 at the Université Pierre et Marie Curie with 
29 persons. The workshop was convened by Philippe Koubbi, professor at UPMC (UMR BOREA) and 
Christophe Guinet, Director of Research at CNRS (CEBC). 

The main aim of the week was to work on ecoregional process to: 
- Give orientations for extending the actual coastal natural reserve of Terres Australes Françaises 

(CCAMLR-XXVI/BG/21, 2007), 

- Evaluate if the process should be extended in the CCAMLR area in the planning domains 5 and 6. 

1.1 Background of the workshop 
Pr. Koubbi presented to the workshop the objectives of CCAMLR for defining a representative 

system of Marine Protected Areas in the Southern Ocean and recall paper SC-CAMLR-XXIX/13 (2010): 

“Contribution by France to work on bioregionalisation aimed at establishing marine protected areas in 

the CCAMLR area”. Following this paper, different actions were held by French scientists to contribute to 

CCAMLR objectives concerning MPAs in the subantarctic area. The first initiative was to co-organize the 

CCAMLR workshop on MPAs in 2011 in Brest (France) where different papers were presented on the 

Kerguelen and Crozet areas: 

- Améziane et al. (2011a). Estimating the biodiversity and distribution of the northern part of the 
Kerguelen Islands slope, shelf and shelf-break for ecoregionalisation: benthos and demersal fish. 
WS-PA11/09. 

- Améziane et al. (2011b). Biodiversity of the benthos off Kerguelen Islands: overview and 
perspectives. WS-MPA-11/P03. 

- Delord et al. (2011). Estimating the biodiversity of the subantarctic Indian part for the 
ecoregionalisation of CCAMLR areas 58.5.1 and 58.6: Part II. foraging habitats of top predators 
from French Antarctic Territories – areas of ecological significance in the Southern Ocean. WS-
MPA-11/08. 

- Duhamel et al. (2011a). Major fishery events in Kerguelen Islands: Notothenia rossii, 
Champsocephalus gunnari, Dissostichus eleginoides – current distribution and status of stocks. 
WS-MPA-11/P04. 

- Koubbi et al. (2011). Estimating the biodiversity of the subantarctic Indian part for 
ecoregionalisation: Part I. Pelagic realm of CCAMLR areas 58.5.1 and 58.6. WS-MPA-11/10. 

- Pruvost et al. (2011). PECHEKER-SIMPA – A tool for fisheries management and ecosystem 
modelling. WS-MPA-11/P02. 
The second initiative was the organization with South Africa in 2012 in St-Pierre (La Réunion 

islands, France) of the CCAMLR workshop on Planning Domain 5 (Koubbi et al., 2012 WG-EMM-12/33 

Rev.1) which gathered scientists from different countries. 

From 2009 to 2011, a research project was carried out to collect all scientific data to summarize 
the ecology of Kerguelen and Crozet areas. This project was held with the financial support of the French 
Marine Protected Areas agency and the National Natural Reserve of TAF. The data used for this project 
came from different international and French database including results from French national polar 
projects supported by IPEV, the French Polar Institute, or from the fisheries researches.  

Some of these data were transferred to biodiversity.aq and contributed to different chapters of 
the biogeographic atlas of the Southern Ocean (de Broyer et al., 2014). One of this chapter is the 
synthesis of Duhamel et al. (2014) on Fish. 
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1.2 Objectives of the workshop 

The workshop held in June 2016 is based on the « best available science » for these subantarctic 
areas considering data quality and publications of the participants. The workshop evaluated as in the 
Census of Marine Life what is “known, unknown and unknowable” for achieving its task on 
ecoregionalisation. 

The main objective was to determine ecoregions in both sectors. Ecoregions are the 
“assemblages of flora, fauna and the supporting geophysical environment contained within distinct but 
dynamic spatial boundaries” (Vierros et al., 2008). The result is a set of regions of distinct environmental 
conditions and species assemblages (Grant et al., 2006; Vierros et al., 2008; Koubbi et al., 2011). 

For achieving this task, we used criteria of the CBD as the first step for identifying priority areas 
for future MPAs. These criteria were: 

- Uniqueness / rarity; 

- Special for life history of species; 

- Importance for threatened, endangered or declining species / habitats; 

- Vulnerability, fragility, sensitivity or slow recovery; 

- Biological productivity; 

- Biological diversity; 

- Naturalness. 

The workshop considered research and monitoring for identifying “special research zones” for 
long term ecological studies to understand impacts of climate change. 

The workshop listed general conservation objectives to evaluate boundaries of ecoregions based 
on abiotic (geography, geomorphology and oceanography) and biotic features such as pelagic, benthic 
(including demersal ichthyofauna) and top predators species or assemblages. As biodiversity is not only 
species diversity, the workshop also considered the functional diversity (trophic web, essential habitats, 
life history traits,…).  

The following general objectives for the workshop were to: 

- Define representative ecoregions from: 

 Biogeochemical and oceanographic provinces, frontal zones, retention areas,  

 Pelagic and benthic spatial distribution of species assemblages, 

- Identify species and habitats that are fragile, vulnerable or in danger, 

- Identify key habitats (important bird areas IBAs, spawning habitats, nursery grounds, areas of 
high productivity, …), 

- Identity special research zones for studying potential impacts of climate change and human 
activities. 

The first document (Part I) is a summary of the conclusions of the workshop on the Kerguelen 
oceanic zone based on expert knowledge. It is divided into three parts: 

- A summary of the ecological characteristics of the Kerguelen oceanic zone, 

- The ecoregionalisation based on expert knowledge of the pelagic realm, the benthic realm and 
the top predators, 

- A final ecoregionalisation and recommendations for future works.  

 The second document (Part II) is on the Crozet oceanic zone. 
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2 Ecological characteristics of the Kerguelen Islands oceanic zone 

The abiotic and species diversity of the Kerguelen areas were described for the CCAMLR 
workshop on MPAs in 2011 for the benthic realm and demersal fish (Améziane et al., 2011a WS-
MPA11/09 and 2011 b WS-MPA-11/P03; Duhamel et al., 2011a WS-MPA-11/P04), the pelagic realm 
(Koubbi et al., 2011 WS-MPA-11/10) and the top predators (Delord et al., 2011 WS-MPA-11/08). A new 
synthesis on top predators was published (Delord et al., 2013, background paper submitted to WG EMM, 
2016). Additional information can be found in the special volume of the 1st international Science 
Symposium on the Kerguelen Plateau (Duhamel and Welsford, 2011).   

2.1 Abiotic factors 

2.1.1 Bathymetry and geomorphology 

The Kerguelen Plateau separates the Enderby Basin and the Australian Antarctic Basin. It is one 
of the largest submarine mountain in the Southern Ocean and extends from 46°S to 62°S. It is divided 
into two parts by the Fawn Trough (sill depth: 2600 m; 56°S, 78°E). Further South, it is separated from 
the Antarctic continental shelf by the Princess Elizabeth Trough (sill depth: 3600 m; 64°S, 84°E) (Roquet 
et al., 2009). North of the Fawn Trough, the Plateau is subdivided into two main parts, the Kerguelen 
Islands shelf and the Heard islands shelf. 

The marine geography of the Kerguelen and Heard EEZ differs from the other subantarctic 
islands. Both islands shelves are the largest ones of the Indian part of the Southern Ocean. The Kerguelen 
islands shelf represent 20% of the Kerguelen EEZ which is larger than Heard (10% of its EEZ) and the 
other subantarctic islands such as Crozet, Marion and Prince Edward (less than 3%). Importantly, 70% of 
the bathymetric range from 0 to 500 m of the Kerguelen-Heard Plateau is within the Kerguelen EEZ, it 
also includes the vast seamount of Skiff which is located in the west of the Kerguelen islands shelf. 

The area between 500 and 1500 m represents 20% of the Kerguelen EEZ (Figure 1) which is also a 
large figure compared to other oceanic islands where this depth range represents only 5%. The deeper 
zone (> 1500 m) represents an area of 60% for Kerguelen towards, 65% for Heard and 95% for other 
subantarctic islands. 

 

Figure 1: Bathymetry of the Kerguelen Exclusive Economic zone (EEZ). 

2.1.2 Oceanography 

The Kerguelen Plateau influences the position of the major frontal zones. Oceanographic 
features are characterized by a well-developed horizontal spatial gradient with a succession of frontal 
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zones from the north to the south that were summarized by Park et al (2008) and Koubbi et al. (2011). 
The following fronts are observed: 

- The Subtropical Front (STF) which marks the northern limit of the Southern Ocean, 

- The Subantarctic Front (SAF), 

- The Antarctic Polar Front (PF) which is characterized by the northernmost position of the 
subsurface (200 m) temperature colder than 2 °C (Park et al., 1991, 1993; Orsi et al., 1995).  Park 
et al. (1998) showed a meandering of this front in the Kerguelen area. 

Between these fronts, large oceanographic regions are observed (Koubbi et al., 2011): 

- The subantarctic zone lies between the STF and the SAF but this region is very limited in the 
Kerguelen EEZ and is more spread in the rest of the 58.5.1 CCAMLR area. There is a narrow band 
of approximately 2 ° of latitude caused by the juxtaposition of the STF and the SAF (Gambéroni et 
al. 1982; Charriaud and Gamberoni 1987; Park et al., 1991 and 1993). This unusual hydrological 
region is named the Transition Frontal Zone (TFZ), 

-  The Polar Frontal Zone (PFZ) lies between the PF and the SAF. The PF is closer to the TFZ in the 
Kerguelen shelf area than it is in the Crozet area, 

- The Antarctic zone is located between the APF and the Southern Boundary of the Antarctic 
Circumpolar Current (ACC). It is at its largest extent south of Kerguelen with more than 15° in 
latitude, while in other sectors it extends only on few degrees.  

The Kerguelen plateau is a major barrier to the eastward circulation of the ACC (Roquet et al., 
2009). Most of the ACC transport in the region occurs either north of the Plateau along the SAF or 
through the Fawn Trough (close to Heard), but two other secondary branches cross the plateau (Figure 
2). The first branch follows the PF and flows through a passage between the Kerguelen and Heard islands 
shelf (just south of the Kerguelen Island shelf). It continues south eastwardly in the oceanic zone to a 
permanent meander constrained northerly by the Gallieni Spur. The second branch transports colder and 
saltier water, passing south of the Heard shelf before curling northwest along the eastern edge of the 
Plateau and then joining the other branch at the meander of the PF. These two secondary branches bring 
the High Nutrient Low Chlorophyll (HNLC) water to the east of Kerguelen where they are in contact with 
iron sources of the plateau. This allows recurrent phytoplankton bloom to occur during springtime. This 
bloom allows productive hotspots over both the northern and Southern shelves and in the open ocean 
with a dynamical area which extends east along the ACC to approximately up to 90E.  

 

Figure 2: Circulation and position of the PF in the northern part of the Kerguelen Plateau (from 
d’Ovidio et al. 2015, adapted from Park et al. 2014). 
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Figure 3: Average retention of eddy cores present in the region (in days) (d’Ovidio et al., 2013). 

The springtime distribution of bioavailable iron, the main limiting factor for primary production, 
is heavily preconditioned by this current system and retention (Figure 3). It is very low west of the 
Plateau, high over the Plateau, and then decreases monotonically eastward with the exception of an iron 
moderate low area in the middle of the permanent meander of the PF (d’Ovidio et al., 2015). 

2.2 Pelagic realm 

2.2.1 Primary production 
The Southern Ocean, South of the SAF is the largest HNLC area. This paradox is mainly due to the 

limitation of primary production by the low availability of micro-nutrients in Antarctic Surface Waters 
(notably dissolved iron) because of the distance from ice-free continents (Martin et al., 1990; Tagliabue 
et al., 2012). The Kerguelen region is one of the major exception, due to the input of iron and other trace 
metals from the island and from the shelf (Quéroué et al., 2015; van der Merwe, 2015). This induces a 
natural fertilization of Antarctic Surface Waters that promotes an important development of 
phytoplankton above the shelf and downstream (to the east) (Figure 4).  

 

Figure 4: Chlorophyll-a concentration (mg/m3) proxy for primary production) around the 
Kerguelen shelf (from d’Ovidio et al., 2015). 
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The fertilization of surface waters around Kerguelen is highly constrained by ocean dynamics 
(d’Ovidio et al., 2015). The waters to the north and to the west (upstream) of the shelf are generally poor 
in iron and chlorophyll-a. The western part of the shelf being fed by these HNLC waters, it is also 
characterized by a low primary production (with the exception of coastal waters). On the contrary, the 
eastern part of the shelf shows higher chlorophyll-a concentrations, notably northeast of Kerguelen 
Island (possibly due to enhanced terrestrial inputs in Hillsborough Bay). An intense bloom is also 
observed every year above the deep passage between Kerguelen and Heard, probably due to the 
resuspension of sediments forced by internal waves (Park et al., 2008). These waters enriched with iron 
are transported offshore to the east by the ACC, thus fertilizing a vast region downstream of the 
Kerguelen Plateau. The complex recirculation pattern east of the Kerguelen Plateau, generates 
heterogeneity in the distribution of iron, which structures the phytoplanktonic bloom in this region 
(d’Ovidio et al., 2015). Waters trapped in the center of the recirculation region (within the PF meander) 
are characterized by relatively low primary production (due to reduced iron availability), whereas the jets 
associated with the PF (notably north of the meander) allow for a fast delivery of iron downstream, thus 
limiting the loss of iron by scavenging during the transit. 

The phytoplanktonic bloom associated with the Kerguelen Plateau is observed every year in 
November and December (growing phase), and persists to a lower extent in January and February 
(declining phase) (Mongin et al., 2008). The duration of the bloom largely depends on ocean 
stratification in spring (caused by reduced winds and sea surface warming), and the availability of iron 
and silicate during summer. Brief events of destratification of the water column during summer (notably 
in response to summer storms) could also have a positive impact on primary production since it allows 
for the resupply of nutrients to the surface layer (including micro-nutrients recycled from biogenic 
matter synthesized during the growing season). The depletion of silicate and iron in surface waters, 
which characterises the decline of the bloom, is associated to a modification in the structure of the 
phytoplanktonic ecosystem (Mosseri et al., 2008 ; Lasbleiz et al., 2014) : during the growing phase, the 
bloom is dominated by heavily silicified diatoms, while smaller cells dominate the declining phase (small 
diatoms and nanoflagellates). The decline phase of the bloom is also associated with an increase in the 
abundance of grazers, which could be explain by linked to the quality of the phytoplanktonic resource 
since small organisms are more vulnerable to grazing than the large diatoms (Carlotti et al., 2015). 

2.2.2 Plankton and pelagic fish 

The biogeographic atlas of the Southern Ocean (de Broyer et al., 2014) gave synthesis on the 
presence of marine species including plankton (Kouwenberg et al., 2014 for copepods; Cuzin et al., 2014 
for Euphausiids, …), fish (Duhamel et al., 2014) or cephalopods (Rodhouse et al., 2014). The large scale 
biogeographic patterns of these groups are linked to the latitudinal zonation due to the position of the 
major frontal zones (Koubbi et al., 2014).  

In this context, the geographic position of the Kerguelen Islands in relation to these fronts 
induces high changes in pelagic assemblages over short distances. These assemblages are subtropical, 
linked to the Transition Frontal Zone, the Polar Frontal Zone or the Antarctic zone, respectively. The 
transition is not only latitudinal, it differs longitudinally because of the meandering of the PF around the 
Kerguelen island shelf. The spatial segregation of assemblages is also complex because of the 
juxtaposition of the SAF, the STF and in the eastern part the PF. Importantly, these fronts are at their 
most northern position in this area of the Indian part of the Southern Ocean. There is a pelagic diversity 
gradient that is observed for plankton (Koubbi et al., 2011), fish larvae (Koubbi et al. 1991; Koubbi, 1993) 
or pelagic fish (Duhamel et al., 1998 and 2014). We have demonstrated that the SAF is the main 
biogeographic barrier of Southern Ocean species whereas the PF is the main barrier to the subtropical 
fauna (Duhamel et al., 2014; Koubbi et al., 2014). This latitudinal pattern is not unique. There are also 
differences in species assemblages between subantarctic islands as these ones are located differently 
towards each major front. Crozet, for example, is well separated from the PF.  
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2.2.2.1 Plankton 

There are neritic and oceanic assemblages (Figure 5) but also differences between the northern 
and southeastern part where waters are colder. 

 

Figure 5: Proportion of copepods from the SKALP surveys (1987-88) in the oceanic zone of 
Kerguelen (Koubbi et al., 2011). 

The neritic zone of Kerguelen is characterized by the presence of the endemic copepod species, 
Drepanopus pectinatus, which is also observed around Crozet. In the coastal zone, this species is the 
most abundant, especially in the Morbihan Bay, the largest inner bay of the archipelago which is open to 
the ocean the east by the Royal Passage. In this area, D. pectinatus dominates at more than 99% the 
copepods. This species has four generations per year and supports foraging of planktivorous species in 
the coastal zone.  

The Kerguelen coastal zone is quite unique as there are a high numbers of bays of different sizes 
and fjords where other pelagic assemblages are observed. There are high seasonality in the plankton or 
the ichthyoplanktonic assemblages within the Morbihan Bay or in the other coastal areas (Koubbi, 1992; 
Koubbi et al., 2001) 

The amphipod Themisto gaudichaudii or the euphausiid Euphausia vallentini are also distributed 
in the coastal zone and the oceanic zone where they can be very abundant as shown by recent results 
with the continuous plankton recorder (Figure 6). They are keystone species as they are the main preys 
of planktivorous species including seabird and fish. 

 

Figure 6: Abundance of Euphausiids collected by the CPR during summers 2013, 2014 and 2015 
from the R/V “Marion Dufresne”. 
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2.2.2.2 Mesopelagic fish 

Myctophid fish larvae dominated the oceanic zone with mainly Krefftichthys anderssoni, 
Gymnoscopelus sp. and Protomyctophum sp. larvae (Koubbi et al., 1991). Nototheniids larvae occur over 
the island shelves whereas myctophid larvae are mainly found in the oceanic zone but also over the 
shelf.  The larval taxonomic richness increased to the north in the TFZ and is greatest in the Agulhas 
Front region (Koubbi, 1993; Koubbi et al, 2011).  

K. anderssoni larvae were the most abundant in the epipelagic zone, and are present throughout 
the year with maximal abundances observed during winter (Koubbi et al., 1991). Koubbi et al. (2003) 
showed that distribution is age dependent. The small larvae distribution might indicate an essential 
habitat (either hatching area and/or nursery area) in the meander of the PF in the east of the Kerguelen 
shelf. 

In terms of their species richness, biomass and abundance, lantern fishes (family Myctophidae) 
are the dominant Fish in the mesopelagic and bathypelagic zones of the subantarctic Indian Ocean 
(Duhamel & Hulley, 1993; Duhamel et al., 2005).  Adult specimens generally occur offshore of the 200m 
continental shelf-break around the island systems. With the exception of K. anderssoni and the 
bathypelagic species Gymnoscopelus opisthopterus and Nannobrachium achirus, all mesopelagic 
myctophids undertake diel vertical migration (Duhamel et al., 2014; Koubbi et al., 2011).  About 26 
species of lantern Fish are now known from the Crozet and Kerguelen regions (Hulley, 1990; Duhamel 
and Hulley, 1993).  There are no endemic or rare species of lantern Fish either at Crozet or at Kerguelen.  
Here, the myctophid ichthyofauna is dominated by Antarctic (66%) and subantarctic species (34%), but 
convergence and bi-temperate species do occur (Koubbi et al., 2011). Habitat modelling showed the 
Kerguelen area host one of the most northern extent of Antarctic species such as E. antarctica (Figures 7 
and 8). This is specially observed in the meander of the PF east of the shelf. Recent samplings realized in 
this region reported a high diversity of Fish, particularly myctophids, in the PF area. 

 

Figure 7: Potential habitat of Electrona antarctica estimated with Boosted Regression Trees 
(adapted from Duhamel et al., 2014). 
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Figure 8: Modelled abundances of Electrona antarctica in the Kerguelen oceanic zone showing 
areas of high concentration (in dark brown) in the eastern part of the area in the oceanic zone. This 
species does not occur over shelves (yellow) (Loots et al., 2007). 

2.2.2.3 Secondary production 
Synoptic views of the secondary pelagic production at the large regional scale of Kerguelen EEZ 

can be explored through ecosystem modelling. One model of lower and mid-trophic functional groups of 
the ocean ecosystem (Lehodey et al 2010; 2015) provides predicted distributions of biomass for one 
group of zooplankton and 6 groups of micronektonic organisms (~1-20 cm in size) defined according to 
their nycthemeral vertical behaviour between surface and ~1000 m depth. The vertical dimension is 
simplified with three layers: the epipelagic layer (~0-150m), and the upper- (~150-400m) and lower- 
(~400-1000 m) mesopelagic layers. The model is forced by water temperature, horizontal currents and 
primary production (based on satellite ocean colour data). It provides hindcast simulations at resolution 
of ¼ to 1/12°. The dynamics is based on functional relationships between the time of development of the 
organisms and their ambient temperature.  During their development the organisms are redistributed by 
the currents and a diffusion coefficient representing their own random movements.  

The differences in temperature and circulation combined with these times of developments 
produce quite different biomass distributions according to the layer and group considered (Figure 9). 
Following the spring bloom of productivity in the eastern Kerguelen EEZ region, the zooplankton peak of 
productivity is predicted to occur in Dec-Mar period in the eastern region also. However the dynamics is 
quite different for the deep micronekton group that is less impacted by seasonality due to a longer 
lifespan and show high concentration on the western edge of the plateau. If the model predictions 
capture the key patterns of the small pelagic organisms dynamics, they should match predators overall 
distributions according to their targeted prey. It is for instance interesting to note that the distribution of 
observed sperm whales around Kerguelen (see section below) shows higher density along the west coast 
coinciding with high predicted biomass of deep potential prey species. 
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 Figure 9: Predicted monthly biomass distribution (g of wet weight per m2) of zooplankton and 
the lower mesopelagic micronekton group in the Kerguelen region from Model Seapodym (Lehodey, 
pers. comm).  

2.3 Seabirds and marine mammals 

The Kerguelen archipelago hosts one of the diverse and abundant marine birds and mammals 
populations of the Indian sector of the Southern Ocean. The Kerguelen Islands is the site of reproduction 
of 29 seabird with several of them classified as vulnerable or near threatened by IUCN. Some species are 
strictly endemic to the Kerguelen Islands. Three species of pinnipeds, the subantarctic fur seal and the 
Southern elephant seal reproduce at Kerguelen. The marine area of these islands is essential for all these 
species as it provides essential foraging areas especially during the reproductive period. However, some 
species forage all year long in the coastal zone (Kerguelen shag, gentoo penguin, kelp gull Larus 
dominicanus judithae and the Kerguelen tern Sterna virgata).  

The seabird and pinnipeds community of Kerguelen constitutes, after South Georgia, the second 
consuming biomass of the Southern ocean in terms of prey caught per year. The waters off Kerguelen 
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are also the foraging habitat of different species of cetaceans (odontoceti : sperm whale, killer whale, 
long-finned pilot whale, Commerson dolphin, southern right whale dolphin, Hourglass dolphin and 
beaked whale) and mysticeti (humpback whale, fin whale, blue whale (pygmy), fin whale, southern right 
whale).  Historically, the waters of Kerguelen were an important area of foraging of cetaceans which 
were exploited at the whaling station of Port Jeanne d’Arc in the Morbihan Bay and afterwards from 
whaling vessels until the middle of the 1970’s. This has considerably reduced their number and these 
species were threatened of extinction in the area. Similarly, the king penguins and subantarctic fur seals 
populations were also heavily exploited during the 19th century and almost disappeared from the area, 
but the population have recovered since then. 

Most of these species exploit a vast at-sea gradient of habitats from the coastal zone to the 
oceanic province, from the surface to the deep oceanic zones. The marine birds and mammals 
communities have various trophic niches characterized by crustaceans, mesopelagic and benthic fish and 
calmar (with various proportions of these different preys in their diet). 

Information on the at-sea distribution of these species are from two sources. First, the telemetric 
tagging realised by CEBC-CNRS over the past 20 years, these data are accessible in the database of the 
UMS PELAGIS. The tracking allows the determination of the movements of different species between the 
colonies and the feeding zones, and thus to identify and characterize preferential foraging habitats 
(Figures 10 to 12). However, these data are biased as only individuals of some colonies are tracked and 
mostly during the breeding season. The second source of information is from at-sea observations from 
fishing vessels (database PêcheKer-MNHN) and from observations conducted from the R/V « Marion 
Dufresne » (at-sea survey database from CEBC-UMS-PELAGIS) (Figures 10 and 11). The third source of 
information is from the staff of the national natural reserve, especially in the Morbihan Bay. Observation 
data do not allow to know the origin of the birds and marine mammals that are observed but give a 
comprehensive synoptic vision of the distribution of these species for sectors that are regularly visited by 
vessels.  

 

Figure 10: Standardised time spent per square from Wandering albatross Diomedea exulans 
tracking data. Contours of the Kerguelen/Heard Plateau, colony (green point), exclusive economic zones 
(solid lines) and fronts (PF Polar Front, SAF SubAntarctic Front, STSF southern Subtropical Front) (dashed 
lines) are represented (Thiers et al. 2016). Their at sea distribution shows that they are selecting the 
slopes of the Plateau and the PF meander. 
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Figure 11: Standardized time spent per square for King penguins from the Ratmanoff colony in 
the eastern part of Kerguelen. Their at-sea distribution shows that they are selecting the PF meander and 
the cold water coming from the Fawn Trough (Thiers et al. 2016, Bost et al.2009). 

Important at-sea habitat 

The identification of important marine mammals habitats is either linked to one of these various 
types of information (at sea observations for cetaceans) or a combination of information of them 
(wandering albatross, black-browed albatross, white-chinned petrel) (Figures 12 to 14). 

 

Figure 12: Standardised time spent per square from Antarctic fur seal Arctocephalus gazella 
tracking data. Contours of the Kerguelen/Heard Plateau, colonies (green dots), exclusive economic zones 
(solid lines) and fronts (PF Polar Front, SAF Subantarctic Front, STSF southern Subtropical Front) (dashed 
lines) are represented (Thiers et al. 2016). Their at -sea distribution shows that they are selecting the PF 
meander and the cold water coming from the Fawn Trough. 
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Figure 13: Mean number (on a 0.2° grid basis) of subantarctic fur seals by observation made by 
observer on board fishing vessels (PecheKer database). 

 

Figure 14: Mean number (on a 0.2° grid basis) of sperm whales by observation made by observer 
on board fishing vessels (PecheKer database). 

 

This information allows identifying important habitats for a great number of species within the 
Kerguelen EEZ but also outside in the CCAMLR and in the subtropical areas (Figure 15) (Delord et al. 
2013, 2014). Some species forage all year long in the Kerguelen EEZ, others forage only during part of the 
year (during the reproductive period) and some only partially.  

 

Figure 15: Map of locations in Indian Ocean of breeding and non-breeding seabirds (green: 
albatrosses and petrels, skuas; orange: seals; blue: penguins). The CCAMLR (Commission for the 
Conservation of Antarctic Marine Living Resources) statistical divisions (blue lines) and EEZs (red lines) 
are shown (Delord et al. 2013, CEBC-CNRS database). 
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The criteria for characterizing important habitats were also linked to other factors such as 
endemism (mainly the coastal and neritic zone), multispecific use of an area, the vulnerability of species 
and the diversity of ecological habitats that are used by marine birds and mammals.  

2.4 Benthic realm 

2.4.1 Littoral and nearshore areas 
The coastal benthic zone is here considered between the supratidal domain and 100 m depth. It 

includes various patchy habitats and ecosystems, which are unique to the Kerguelen Islands in this part 
of the ocean (e.g. deep and blocking mussel-beds) but also globally (numerous fjords with entrance sills). 
Since 2011, the IPEV program n° 1044 PROTEKER, carried out thanks to a partnership with the TAF 
national natural reserve, aims at setting up a nearshore long-term sub-marine observatory for the 
inventory of the Kerguelen Islands coastal marine species and ecosystems and the monitoring of coastal 
biodiversity facing the impacts of environmental changes related to global warming. For this purpose, 
nine different stations were defined in contrasting areas, which are representative of the diversity of 
coastal habitats: kelp forest zones, habitats with sponges and fjords. These sites were also instrumented 
with temperature recorders and colonisation plates to study benthic assemblage dynamics.  

2.4.2 Neritic zone and shelf break – VME indicators 
The benthic Kerguelen populations can be characterized spatially following the distribution of 

indicator taxa of vulnerable marine ecosystems (VME) (Figure 16). These taxa were defined according to 
the CCAMLR VME’s protocol with consideration of the patrimonial aspect, the role in structuring the 
habitat, if the taxon is a bioindicator of the existence of a remarkable benthic ecosystem or if the taxon is 
sensitive to human pressure.  

Over the Kerguelen shelf, the geographic distribution of sampled VME indicator taxa by the 
POKER surveys were used for modelling potential habitats of these taxa by using ecological niche 
modelling based on catch data POKER campaigns. These distributions highlight contrasting and 
complementary patterns. The study area can thus be divided into sectors that can be attached specific 
conservation issues that will be described in chapter 3. 

 

Figure 16: Some distributions of vulnerable marine ecosystems (VME) benthic taxa used for our 
analysis. 
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2.4.3 Demersal fish 
Our knowledge on demersal fish of the Kerguelen Islands shelf and the surrounding deep areas is 

based on historic dataset among which: 

- Oceanographic surveys on the R/V « Marion-Dufresne » MD03 and MD04 during the 70’, 
- Coastal surveys with “La Japonaise” and “La Curieuse” during the 80’ and the 90’, 
- Fisheries surveys in the neritic zone (SKALP in 1987/1988, Poker 1 in 2006, POKER 2 in 2011, 

POKER 3 in 2013 and PIGE in 2015) restricted to the 100-1000 m bathymetric range, 
- Our knowledge of the bathyal domain is mainly derived from fisheries monitoring (dataset 

PECHEKER).  
Duhamel (1987), Koubbi (1992), Duhamel et al. (2005), Koubbi et al. (2000, 2001 and 2009) 

described the life cycles of the main fish species of the coastal and neritic zone. These studies identify 
functional areas such as position of spawning grounds, larval concentrations or nursery grounds which 
are important to consider for conservation. Life stages spatial segregations are observed for some 
species with ontogenic migrations from the spawning grounds to the nursery areas. The species trophic 
level needs to be particularly considered throughout the life stages of Fish underlining the strong 
zooplanktonic dependence of many neritic shelf species. 

About 20 demersal species from the neritic to the deep zone are included in the 
ecoregionalisation process. It includes commercial species (Mackerel Icefish Champsocephalus gunnari, 
Grey Notothen Lepidonotothen squamifrons, Marbled Notothen Notothenia rossii, Patagonian Toothfish 
Dissostichus eleginoides, Bigeye Grenadier Macrourus carinatus and Skates Bathyraja spp.). Potential 
habitats of these species were calculated using Boosted Regression Trees (Duhamel et al., 2014).  

3 Ecoregionalisation 

3.1 Pelagic ecoregions  

 

Figure 17: Map of the pelagic ecoregions. 
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The workshop determined 12 main pelagic ecoregions (P1 to P12) based on expert knowledge on 
oceanographic processes, pelagic assemblages and on keystone species distribution such as mesopelagic 
fish (Figure 17). The main conclusions are:  

1.    The Kerguelen EEZ lays south of the SAF. 

There is only a small area north of the Kerguelen EEZ that is subantarctic (P1). Even if it is 
unique, the subantarctic area will be more representative in the rest of the CCAMLR 58.5.1. 
rectangle. The SAF is known to be a biogeographic barrier for pelagic faunas and the 
subantarctic zone is where Antarctic, subantarctic and subtropical faunas (plankton and 
mesopelagic fish) can be found. 

However, the oceanic zone north of the island shelf break (P2) is important because it is 
characterised by the maximal intensity of the ACC which brings high energy in this area. The 
ACC also influence the northern shelf break. 

This northern area is low in silicates. 

2.    The Polar Front and its meander 

The main feature explaining the pelagic regionalisation of this zone is the PF. In the 
Kerguelen oceanic area, this front is constrained by the topography of the Kerguelen shelf. 
The PF seems more spatially stable in this area than in other sectors of the Southern Ocean. 
It is associated with a jet which transports water through a canyon located in the 
southwestern part of the deep passage between the islands shelves of Kerguelen and Heard 
(P12). After running along the southern Kerguelen shelf break, the PF is continuing along the 
eastern shelf break and meanders afterwards following the Gallieni Spur. The meander 
creates a retention of waters in subsurface which favours pelagic productivity and 
subsequently provides favourable foraging areas to marine birds and mammals (P6). One has 
to notice that the PF is not constrained by the topography in the southeastern part of the 
area meaning that it can fluctuates spatially according mesoscale activity and cannot be 
considered as a fixed boundary. For the ecoregionalisation process, the PF in the 
southwestern area is included in one region (P5) because of its possible variability and is the 
boundary between regions in the rest of the area where it is constrained by topography. 

In the ecoregionalisation process, the area (P6) where the PF meander is an area of average 
production. High concentrations of larvae and juveniles are observed (mesopelagic fish, 
Muraenolepididae, …). It is a unique zone of recirculation which has a key role for the life 
cycle of different fish. K. anderssoni, a myctophid has high young larvae concentrations 
indicating a possible spawning in this area. This area is also an Area of Ecological Significance 
because of the northernmost extent of cold waters. 

3.       Iron enrichment 

A west/east axis is observed. The waters coming from the southwest are limited in iron, they 
get enriched with arriving towards the Plateau and crossing the passage between the island 
shelves of Kerguelen and Heard (P12 and P8). It is the reason why the P8 area gets richer in 
iron which favours planktonic production and, ultimately, concentration of marine birds and 
mammals. 

4.    Areas of high biological productivity. 

The northeastern shelf off the Baleiniers Gulf (P7) is a possible retention zone for pelagic 
organisms and is one of the most regularly productive zone in the area. Different fish have 
their larval development in this area among which C. gunnari as this species spawns in the 
canyon of the Baleiniers Gulf or L. squamifrons for which this area is a nursery ground. 

The other highly productive area is the southern Plateau south of the Kerguelen Island shelf 
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(P8) with parts over the Heard islands shelf. It is one of the most productive area of the 
POOZ (Permanent Open Ocean Zone) of the Indian part of the Southern Ocean. 

The third area (P9) is located just south of the meander where cold waters are brought 
towards the subsurface, structuring mid- to high trophic organisms and their interactions, 
i.e. favours the accessibility of mesopelagic fish for top predators such as the King penguins. 

5.       South and western shelf areas 

The southern shelf area is between the Pf and the coast (P10). P11 lies in the western part of 
the shelf. 

6.       Skiff bank (P4) 

There is a bank effect linked to the presence of this large seamount with the PF at its 
southern limit. Fish larvae are very abundant. 

6.    HNLC and western oceanic zone 

Most of the western oceanic zone beside the Skiff bank is influenced by Antarctic waters and 
are considered being HNLC (High Nutrient Low Chlorophyll) areas (P3). The biological 
production is slow because the waters are limited in iron. 

3.2 Top predators ecoregionalisation  

 

Figure 18: Important bird areas (in dotted lines) overlaid on the pelagic ecoregions. 

Among the different species of top predators occurring in the oceanic zone of the Kerguelen 
Islands, not all of them have the same level of conservation (status of conservation, rarity, vulnerability 
…). One should consider the responsibility of the Kerguelen EEZ in maintaining these populations of 
marine birds and mammals. 

Among all species, species requesting priorities are procellariiforms: wandering albatross, black-
browed albatross, white-chinned petrel and grey petrel (vulnerability criteria and importance of the 
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Kerguelen population relatively to the world population). Then we find rockhopper and macaroni 
penguins because of their IUCN status of consideration. The Commerson dolphin is another example 
because it is endemic. Elephant seals appeared to be very important in terms of number of individuals 
compared to the world population.  

The Important areas for top predators (TP 1 to 4, Figure 18) can be determined as following: 

1.       PF meander (TP1) 

This area has a horseshoe shape and is a highly important area for the foraging of various 
species. Penguins forage in this area because of the accessibility and abundance of preys 
and also because of predictable trophic resources. It is the case of the macaroni and 
rockhopper penguins, species with a high patrimonial value in Kerguelen but also the King 
penguin. The wandering albatross also have a high patrimonial value for Kerguelen; 
individuals for the Courbet colony in the eastern part of the islands are using this PF 
meander. The black-browed albatross is also observed. 

This area is also where there is a high concentration of sperm whales along the eastern part 
of the archipelago. Fur seals which reproduce in the Courbet peninsula also forage 
preferentially in this area. Historically, fur seals colonies were the most important in the NE 
sector of the Courbet Peninsula because of their proximity with this sector. 

2.       NW and north shelf break (TP2) 

This region gathers high concentrations of teutophageous species. The wandering albatross 
coming from Crozet occur in this area such as the black-browed albatross, sperm whales 
which also forage on Patagonian toothfish and pilot whale. 

3.    West shelf break and northern Skiff seamounts (TP3) 

This area, over the northern part, has the same ecological function as the NW and western 
part of the shelf; the same species are found. The southern edge of the area is influenced by 
the PF which attracts fur seals. 

4.    SW passage of the Plateau (TP4) 

This area is located between the island shelves of Kerguelen and Heard. High concentrations 
of fur seals are observed such as diving petrels and black-browed albatross along the 
external border of the shelf. An important concentration of males of elephant seals is 
observed. They forage on benthic preys. This area is probably important for the feeding of 
Macaroni penguins and white-chinned petrel which are two species with a high patrimonial 
value for Kerguelen. 

5.       Coastal zone (TP5) 

We observe an assemblage of species that are strictly dependant of the coastal zone. Most 
of them are ichthyophagous (Kerguelen shag, gentoo penguin, Commerson dolphin present 
all year long) but some are planctophagous like Prion sp. which occurs in the area only 
seasonally. Historically, this zone had high concentrations of whales (humpback and southern 
right whales). 
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3.3 Benthic and demersal fish ecoregionalisation 

 

Figure 19: Map of the benthic ecoregions. 

The ecoregionalisation of the benthic realm (Figure 19) is linked to depth and nature of 
substrate, which are the dominant factors controlling benthic biodiversity patterns. Benthic ecoregions 
(B1 to B8) were defined from the coast to the limit of the Kerguelen EEZ. Some of these areas were 
subdivided to represent main benthic and demersal fish assemblages. 

1.    The coastal zone (B1) 

It is located from the shoreline to 100 m depth and includes high water wracks made up of 
marine debris (mostly kelp), the intertidal zone, kelp forests (subdivided into the Durvillea 
antarctica sub-zone and the Macrocystis pyrifera sub-zone), fjords (occurrence of entrance 
sills towards the open sea), several open bays and an emblematic large basin with an 
entrance sill (the Morbihan Bay) (Arnaud 1974, Delépine 1976). The Kerguelen archipelago is 
characterized by numerous islands and islets of various sizes. For this report, there is no 
geographic subdivision of the area as a specific working group will meet soon. The identified 
coastal habitats are very patchy and diversified within the archipelago; they are differently 
exposed to the diverse influences of the open sea (swell, winds and storms) and of the land 
(water runoff from rivers and melting glaciers). The coastal zone hosts different species, 
some of them being endemic as for some benthic invertebrates and fish, and plays a major 
functional role in the life cycle of different species. One example is the critical ecological part 
the macroalgae Macrocystis pyrifera plays for numerous invertebrates, fish and mammals 
(e.g. Commerson’s dolphin). Another emblematic example is provided by L. squamifrons, a 
fish which has one spawning ground in the northern fjord and possibly another one in one 
fjord of the Morbihan bay beside the ones observed in the southern shelf break or in the 
Kerguelen-Heard seamounts. 
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2.       The shelf (100 to 200m)  

It is divided into three zones: the northeastern shelf (B3), the southwestern shelf (B4) and 
the southern shelf (B2). The NE and SW shelves are very different in their topography and 
present specific benthic assemblages of VME taxa. The NE shelf presents high abundances of 
benthos and demersal fish. The abundances in the SW shelf seem less important but it 
gathers the highest diversity of VMEs (red corals and Euryalidae (ophiuroids). The southern 
shelf is less specific compared to the other ones. 

3.    The shelf break (200 to 500m) (B5) 

There is less information on this area which is known to be important for commercial species 
as different spawning grounds are observed. 

4.    The deep zone (500 to 2000m) (B6) 

There is an important change of fauna at 500 m, depth where deep fish were observed such 
as grenadier and antimora. There are very few information on this large area for benthos and 
cephalopods for which we assume high concentrations in the western part because of the 
importance of top predators feeding on them. 

5.    Abyssal zone 

These areas are not known and need to be investigated. 

6.    Skiff Seamount (B7) 

It is the only seamount disconnected from the shelf. It is very important biogeographically as 
it indicates potential connectivity between islands shelves like for the lithod Paralomis 
aculeata. Benthic abundances are lower than over the NE shelf but the species diversity is 
larger. Spawning grounds are observed for two fish, C. gunnari over the seamount and 
Patagonian toothfish in the deeper zone. However, there is no specific fish assemblage over 
this seamount. 

7.    Kerguelen-Heard seamounts (B8) 

This area is less known. There is a spawning ground of L. squamifrons. 

The shelf and the shelf break can be considered as important areas for different demersal fish 
species with high abundances over the NE shelf. They are spawning grounds for Channichthys 
rhinoceratus, Zanchlorhynchus spinifer, C. gunnari with one of its major spawning ground in the 
Baleiniers Gulf. L. squamifrons and N. rossii also have spawning grounds in the southern and eastern 
shelf break respectively. In the deeper zone, in the west of the shelf, we find the unique spawning 
ground of Patagonian toothfish of the Kerguelen Plateau. This one seems to be quite spread in depths 
ranging from 800 to 1100m and seems to surround the Skiff seamounts. 

4 Synthesis and recommendations 

Synthetic maps were produced by different experts of the workshop on the pelagic environment, 
the benthic environment including demersal fish and invertebrates and for the birds and marine 
mammals. These maps show several ecoregions identified by major characteristics and specificities 
compared to the rest of the Indian part of the Southern Ocean (Indian side). 

The experts found relevant to combine the pelagic and benthic ecoregions to obtain a global 
ecoregional map (Figure 20) with 18 ecoregions (E1 to 18) based mainly on: 

-        Habitat characteristics (bathymetry, oceanography, primary production …), 

-        Types of species assemblages with consideration of endemicity and conservation status, 

-   Functionality (essential habitats such as spawning grounds, nursery grounds or foraging 
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habitats, areas of high primary and secondary production or, structure of the habitat by 
benthic species,…). 

 

Figure 20: Ecoregional map combining the benthic, pelagic and top predators regionalisation. 

In this process, the workshop verified the superposition of the ecoregional synthetic map (Figure 
20) with specific habitats of species (birds and mammals distribution, essential fish habitats ...)(Figures 
18 and 21). It corrected some of the boundaries of ecoregions with these ecological parameters so that 
some essential species habitats are mainly within one region. For example, the northern region was 
modified to better integrate top predators distribution and was mainly limited to the shelf break. 

 

Figure 21: Essential Fish Habitats (spawning grounds and nursery areas) of the most dominant 
neritic species. 
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For the coastal zone, the workshop proposed to include the entire coastal area to the limit of the 
100 m isobaths. Differentiation of coastal areas depending on kelp forest distribution, hydrology and 
geographic features (bays, inner shelf canyons and fjords) will complete this approach. 

For each of the main final ecoregions, the workshop summarized the essential characteristics 
that support the creation of the ecoregion and estimated the ecological importance of it with a grade 
from 0 (non particular), 1 for low importance to 3 high ecological value (Figure 22). 

The workshop consider that region 16 should be looked at a broader scale by combining the 
oceanography of the area which shows high numbers of eddies with top predator distribution such as 
elephant seals. 

The process of extending the national natural reserve off the 12 nautical miles in the Kerguelen 
EEZ will now add to this approach the analysis of fisheries and other human activities. 

The workshop indicated the need to continue research and monitoring over this vast area and to 
identify special research zones such as observatories to: 

-          Study the impacts of global change; 

-          Minimize knowledge gaps in ecology and environment; 

-          Consider natural variability; 

-          Study the resistance and resilience towards potential human impacts. 

 

Figure 22: Priority areas based on ecological particularities. 0 (yellow): non particular, 1 (light 
orange): low, 2 (orange): medium and 3 (red): high ecological value. 
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Ecoregion Essential characteristic of the ecoregion Ecological Importance 
0 non particular 

1 low, 2 medium, 3 high 
ecological value 

E1. Northern 
shelf-break 

It is the northernmost area of the Indian part of the 
Southern Ocean and for CCAMLR. It is south of the 
SAF with high intensity of the ACC. A retention 
zone is observed in the central part of the 
ecoregion. 
The north western and south-eastern parts of the 
ecoregion are areas of high abundance and 
biodiversity for birds and marine mammals that 
rely on the available squids. 
It is also an area of high diversity and abundance of 
demersal fish including endemic species found over 
the shelf break. 
This area gathers species with high heritage issues. 

3 

E2. Western 
oceanic zone 

This area is outside the island shelf over the 
Kerguelen Plateau. 

0 

E3. Skiff bank This ecoregion includes the Skiff bank and the 
surrounding southern oceanic zone to gather the 
entire bathymetric gradient from the top of the 
bank to the deep areas. The Skiff bank is the largest 
bank in the area. 
The Skiff bank is an essential area for fish with a 
spawning ground for icefish. It is important for 
Patagonian toothfish. This ecoregion extends to 
include part of the PF in its southern part. 
There is a high diversity of indicator taxa that are 
specific to VMEs. 

3 

E4. South West 
oceanic zone 

This area is very deep and outside the island shelf. 0 

E5. Polar Front 
meander 

It is the northernmost area of the PF in the Indian 
part of the Southern Ocean and also the 
northernmost distribution of species assemblages 
with Antarctic affinity. Iron fertilization is observed. 
It is the major region of foraging activity of marine 
birds and mammals consuming mesopelagic 
resources. 
The western part of the area is very stable from 
one year to another promoting foreseeable fishing 
habitat for top predators. 
Historic hunting of the pygmy blue whale occurred. 

3 
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Ecoregion Essential characteristic of the ecoregion Ecological Importance 
0 non particular 

1 low, 2 medium, 3 high 
ecological value 

E6. Cold water 
incursion 

It is the northernmost distribution of Antarctic 
waters in subsurface, structuring the vertical 
distribution of micronekton and making 
mesopelagic preys more accessible to top 
predators. 
Historic hunting of the pygmy blue whale occurred. 

3 

E7. North 
western shelf 
and western 
shelf-break 

Neritic zone with the particularity of the presence 
of a spawning ground for Z. spinifer. 

1 

E8. North Eastern 
Shelf Productive 
area 

This area is characterised by the high 
phytoplanktonic biomass. 
There is a high biomass and diversity of VME 
indicators taxa. 
The Commerson's dolphins are present and 
macaroni penguins rely on this habitat in summer. 

2 

E9. North neritic 
zone 

Neritic area. 0 

E10. Western 
shelf 

This ecoregion shows high taxa diversity of VME 
indicators. 
It is a spawning ground of G. acuta. 

2 

E11. Southern 
shelf 

Neritic area. 1 

E12. Coastal zone The coastal environment is characterized by 
various habitats such as fjords, bays of various sizes 
and kelp forests. The coastal zone is highly 
influenced by freshwater runoff from rivers. 
Among these areas, the Morbihan Bay is one of the 
largest bay with numerous islands and islets. It is 
also the coastal marine area with the best scientific 
knowledge due to long term studies and also a key 
breeding and feeding area for many seabird  
The northern areas are characterized by the 
presence of fjords, bays and islands of various sizes. 
The bay of Baleiniers is a nursery ground for larval 
fish. Some fjords show spawning grounds for L. 
squamifrons. 
 

3 
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Ecoregion Essential characteristic of the ecoregion Ecological Importance 
0 non particular 

1 low, 2 medium, 3 high 
ecological value 

 All the coastal area is a spawning ground for coastal 
fish, some of them being endemic. They also are 
nurseries for neritic fish such as N. rossii. 
Commerson dolphin occurs; they are in high 
concentration in the Morbihan Bay. 
The coastal zone shows presence of VME taxa. 
Coastal zones are historic areas showing high 
concentration of humpback whales. 

 

E13. Kerguelen-
Heard passage 

Deep zone between the Kerguelen island shelf and 
Heard island shelf. 

0 

E14. Productive 
Southern area 

This area between the Kerguelen and Heard island 
shelf show high phytoplankton production. It is a 
fishing area for fur seals and king-macaroni 
penguins. 

1 

E15. Kerguelen-
Heard 
seamounts 

This area gathers the Kerguelen-Heard seamounts 
and is at the border with the Australian EEZ. It is 
facing some of the HIMI MPA. 
These habitats are covered with mud. 
It also covers the prime foraging habitat of juvenile 
males of elephant seals. 
L. squamifrons has one of its spawning grounds 
over one of the seamount. 

3 

E16. Eastern 
oceanic zone 

This area extent largely in 58.5.1. It is a highly 
dynamic productive area linked to the Kerguelen 
panache. It is an important zone for elephant seals, 
rockhopper penguins and petrels. 

3 

E17. Southern 
shelf break 

It is a spawning of L. squamifrons and N. rossii. 3 

E18. Northern 
oceanic zone 

It is the oceanic area between the shelf break and 
the SAF. 

0 
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