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SEA OTTER FORAGING AND FOOD RESOURCE STATUS 
IN A SAMPLE AREA OF GLINKA BAY (MEDNY ISLAND, 

THE COMMANDER ISLANDS). 
 

A hydrobiological study was performed in a limited sample area (about .16 km2) 
populated by sea otters. Samples were collected from a depth of 4-12 m in different 
locations used by sea otters for intensive and occasional foraging. The study established 
the average biomass of the sea urchin Strongilocentrotus spp. – sea otters’ preferred prey 
– to be 671.1 g/m2 with the mean density of 132.0 ind./m2. Distribution of sea urchins 
over the studied area was irregular; locations with poor food resources were more used 
for foraging. The mean diameter of sea urchins in these sites was smaller than in lesser 
used locations. Sizes of sea urchins and other common sea otter prey species, such as 
Dermaturus mandtii, and Vilasina preudovernicosa are considered.  Possible causes of 
high foraging activity of sea otters is sites with least abundant food sources are discussed. 
It is proposed that the recent decrease in sea otter abundance on Medny Island is not 
connected to depletion of food resources. 

 
A Hydrobiological study of the benthos was conducted in a limited area of Glinka Bay 
(Medny Island in the Commander Archipelago) intensely used by foraging sea otters 
Enhydra lutris). The study was part of a large scale research of sea otters’ food resources 
as one of the possible factors affecting its abundance in the Commander islands 
(Zimenko et al., 1998). Our purpose was to study benthic communities in connection with 
sea otter foraging strategy in the area by conducting a small scale comparison of the 
benthos in different sites of the study area in relation to their selection by foraging sea 
otters. 
 
Materials and Methods 
 
Samples for the Hydrobiological study were collected between August 1 and 15, 1995, in 
Glinka Bay (Medny Island) from an area occupied by a group of sea otters. The otters 
had been monitored in previous years and shortly before the start of diving operations for 
the intensity of their foraging and the prey targeted in different sites of the sample area 
(Zimenko et al., 1998).  
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According to our observations, the otters preferred foraging along the outer periphery of 
kelp groves (Alaria Fitulosa). The interior part of the sample area – surrounded by alaria 
groves – was used less intensely. Individual foraging behavior was observed in the  
interior (limited use) zone of the study area. The total size of the study area was about 
0.16 km2 (0.35 km X 0.45 km). 
 
Samples were collected by scuba divers operating at selected sites (Figure 1). To evaluate 
benthic populations in zones of more or less active foraging by sea otters, samples were 
collected along the outer edge of alaria groves where most otters preferred to feed (sites 4 
– 8; 16 samples collected at a depth of 6 – 10 meters) and in the interior zone (sites 1 – 3 
and 9 – 14; 23 samples collected at a depth of 4 – 10 meters). These samples were 
referred to as “baseline”. Diving sites in the interior zone were selected at random. To 
compare the species and sizes of sea otter prey (according to data from visual 
observations of foraging activity) and potential prey species in the interior zone, 18 
additional samples were collected from the same sites with the focus on sea otters’ 
preferred prey (sea urchins). “Sea urchin” samples, as they were referred to, were 
collected at sites of their highest concentration. Sample plot size was 0.25 m2 in all cases. 
 
All samples were sorted by species or systematic group. The abundance and weight of 
each species or group was identified if possible.  
 
The fixed material and herbarium have been stored at the Kamchatka Institute Of 
Environmental Management of the Russian Academy of Sciences. 
 
To analyze size structure of specific prey communities, we measured shell diameters of 
all sea urchins occurring in the samples (1,622 oc. Strongilocentrotus polyacanthus and 
73 oc. S. pallidus) as well as valve lengths of bivalves Vilasina pseudovernicosa (total of 
1,354 oc.). The shell diameter and valve length measurements were accurate to 0.05 mm. 
To standardize the measurement error, all measurements were taken by the same person.  
 
To evaluate sea urchin nutritional value during the study period, we analyzed the gonad 
index of 213 sea urchins (mainly S. polyacanthus) from benthic samples. The gonad 
index was calculated as a ratio of the gonad mass to the total body mass of the animal.  
 
Figure 1. Study area chart indicating location of diving sites (1 – 14).  
A – left side of the chart. B –right side of the chart. Б – the charts’ connecting line. 1-18 – 
numbers of horizontal strata starting from the shore. I – weed free areas; II – occasional 
alaria beds; III – alaria groves of average density; IV – dense alaria groves; V – rocks.    
   

RESULTS 
 
A brief description of benthic biotopes and associations within the sample area 
sublittoral. The area of study appeared to have an extremely divergent population with a 
motley collection of communities.  
 



The near-shore interior zone had a sandy bottom. Sandy ocean floor also extended 
beyond the belt of brown algae Alfaria Fistulosa, which defined the outer boundary of 
the bay. Most of the sea floor in the study area was rocky. The bay’s interior had a very 
uneven relief of the bottom with piles of boulders 2 – 3 meters high and large crevices 
between them or between the boulders and rock face. The boulders were mostly jagged. 
Negatively sloping cliffs were common. The surface of the rock face was jagged but had 
almost no crevices. Small canyons about 2 meters deep occurred in the bedrock. That 
meant that one diving site could have depth variations of up to 3 meters with benthic 
communities differing greatly between the top of a bolder and its bottom.  
 
Interior zone. Benthic associations consisted mostly of kelp groves of Laminaria 
dentigera species. The density of its growth varied from 1 to 20 plants per square meter 
with 3 – 5 plants per square meter on the average. The kelp grew particularly densely on 
boulders forming a continuous dense cover. Boulders at shallow depths were covered 
with Laminaria Longipes. The species can form thick mats on the seabed with a high 
biomass (up to 2.8 kg/ m2).   
 
Mats of Alaria marginata could also be occurring on boulders with density as high as 10 
plants per square meter.  But on the whole, that species was not baseline. Another species 
of the same genus – A. fistulosa – was much more ubiquitous.  
 
The density of Alaria fistulosa at the periphery of its groves surrounding the bay’s 
interior zone was 1 – 4 plants per square meter. Deeper inside, the growth would become 
thicker and concentrated in bunches consisting of 5 – 10 plants. The density of young 
shoots could be up to 100 plants per square meter. Alaria plants grew on the bedrock and 
boulders as well on apparently dead crusts of the encrusting red algae (Clathromorhpum 
nereostratum).  No benthic organisms were associated with the Alaria rhizoids. If 
abundant, Alaria would cluster over a small area (5X5 – 10X10 cm) leaving the rest of 
the surface unoccupied. In the center of the interior zone of the bay Alaria plants did not 
occur at all, or if it did, its density did not exceed 1 plant per 5 – 10 m2.   
 
The other brown algae typical for the sublittoral zone of Medny Island – Agarum 
clathratum and Thalassiophyllum clathrus – rarely occurred in the area under study and 
were occasional formed no groves. Occasionally in forests of L. dentigera in the interior 
zone, we encountered small patches of Cymathere Clathrus, but its abundance and 
density was low. There were also sections with no brown algae cover at all.  
 
The second layer of seaweed vegetation was made up of the red algae, mostly sea ferns 
Neoptilota asplenioides. The species formed patches 2 X 2 meters in size. There were 
also occasional patches of Constantinea sppю and Turnerella mertensiana.  Sponges 
covered the bedrock in patches ranging in size from 1 X 1 or 1.5 X 1.5 m to tiny little 
spots, each representing one or several species. There were also many ascidias, stars, sea 
anemones, and polychaetes (including colonies of Sabellidae and Crucigera zygophora). 
All those organisms created a motley and colorful mosaic of the sea bed making it 
difficult to single out one baseline species or provide a general description of the seabed 
community.  



 
Encrusting calcareous red algae Clathromorhpum nereostratum was an important 
component of the benthos. Projective cover of this species reached 100% in places, but 
there were also areas with no growth at all. The thickness of the crust varied between 
several mm and 7 – 9 cm. The clathromorphum, in its turn, created a kind of biotope 
inhabited by various specific fauna. Living within the algal crusts and cavities were 
Hiatella arctica bivalves, sipunculoid worms, phoronida, and certain types of polychaetes. 
The cavities were inhabited by Myxilla incrustans sponges, sea anemones, brittle stars, 
small sea urchins and other vagile organisms. Chitons and the Abietiharia variabilis 
hydroids were usually associated with the surface of the crusts. The infauna biomass 
could reach substantial amounts. We did not notice any direct correlation between the 
crusts’ thickness and the abundance of infauna.  
 
Sea urchins concentrated primarily in nooks and crannies between boulders and in 
crevices in the rock face. They also hid under Laminaria longipes rhizomas and under 
Clathromorhpum nereostratum crusts. Still, there were areas where sea urchins would sit 
openly on the surface of the rock or in small indentations in it. During diving operations 
we encountered two small areas of what we called “sea urchin flats”. They were flat 
rocky plates (about 10 X 0.5 m) densely crowded with relatively large sea urchins (at 
least 350 animals per m2). The plates were covered with a thin crust of Clathromorhpum, 
and had no other benthic inhabitants or any alaria vegetation to camouflage them from 
above.  
 
Outer zone 
 
The density of Alaria fistulosa beds along the outer periphery of the alaria belt averaged 
10 plants per square meter, although it could reach 20 or 25 plants per square meter. On 
the other hand, in some sections there was no alaria growth at all.   
 
Laminaria dentigera occurred in patches with the average density at 2 -3 plants per 
square meter, although some patches had much thicker growth (up to 20 plants per square 
meter). 
 
Just like in the interior zone, the abundance of Agarym clathratum and Thalassiophyllum 
clathrus brown algae here was fairly low. Their density did not exceed 1 – 2 plants per 
square meter. But unlike the interior zone, this area had rather large patches of Cymathere 
triplicata. Its beds were extremely poor in benthic population both from the point of view 
of abundance and special variety.  
 
We found rather large beds of the red algae: Ptilota spp. and representatives of the 
Delessericaeae family in this zone. In fact, these algae appeared to be the only growth on 
otherwise empty expanses of the seafloor with hardly any noticeable presence of other 
benthic organisms. Monodominant communities of the Constantinea spp. red algae could 
also cover large areas. But generally, here, like in the interior zone, the second algal layer 
was made up predominantly of the Neoptilota asplenioides, though its abundance was 
lower.  



 
There were colonies of sedentary marine polychaetes of the Sabellidae family occurring 
in large patches. These were overgrown with sponges and ascidiae with a few sea urchins 
hiding underneath. Just like in the interior zone of the bay, large sections of the surface 
could be covered with patches of various sponges (up to 1 square meter in area) and 
ascidiae.  Projective cover of Clathromorhpum nereostratum fluctuated between 0% and 
70 - 80%, averaging around 40%. Here the crusts were no more than 2 – 3 cm thick with 
little infauna. Sea urchins would be hiding in the crevices forming no agglomerations. In 
beds of Constantinea spp., sea urchins would hide under its blades in clusters of 5 or 6. 
As was mentioned earlier, individual sea urchins could also find shelter under colonies of 
Sabellidae polychaetes.  
 
On the whole, benthic population of the external periphery of alaria groves was 
distributed in larger patches and did not form the same fine mosaics as in the interior 
zone. It also appeared more monotonous and represented by fewer species than that of the 
interior.  
 
Prey composition and distribution.  According to observations of sea otter foraging in 
the interior zone of alaria forests, sea urchins were the most popular prey (Zimenko et al., 
1998). Therefore, we made them the focus of our study of benthic communities. 
Additionally, an analysis of sea otter feces (Zimenko et al., 1998) revealed a total of 39 
different food sources, which included crustaceans (Dermaturus mandtii, Idothea spp.) 
and bivalves (Vilasina pseudovernicosa and Hiatella arctica) in addition to sea urchins.  
 
Figure 2. Mean biomass, density and diameter of sea urchins (with average error) from 
different zones of the study area. 
 
Left vertical axis:      Biomass (g/m2) and density (ind./m2) 
Right vertical axis:    Shell diameter (mm) 
Horizontal axis:         “sea urchin” samples from interior zone 
                                   baseline samples from interior zone 
                                   exterior zone samples 
Legend: White rectangle – biomass 
              Striped rectangle – diameter 
              Dotted rectangle - density 
 
Figure 3. Size structure: A – sea urchin colonies in different zones of the sample area 
(diver studies); Б – sea urchins eaten by sea otters (visual observations and scatological 
analysis). 
Vertical axis: frequency of occurrence (%) 
Horizontal axis: Shell diameter (mm) 
 
A -               “sea urchin” samples from interior zone 
                     baseline samples from interior zone 
                     exterior zone samples 
 
Б -                by excrements 
                     by observations 
 



Figure 4. Sea urchin gonad index in the sample area of Glinka Bay 
Vertical axis: gonad index (%) 
Horizontal axis: Shell diameter (mm) 
 
Figure 5. Average biomass and population density of Dermaturus mandtii (with the error 
of the median) from different zones of the sample area. 
Vertical axis:      Biomass (g/m2) and density (ind./m2) 
Horizontal axis:         exterior zone samples  
                                   “sea urchin” samples from interior zone 
                                   baseline samples from interior zone 
Legend: shaded rectangle – biomass 
              white rectangle – density                                   
 
Diver studies in the sample area identified the following potential sea otter prey species 
among benthic communities: 
 

• Phylum Sipuncula: Phascolosoma japonica. 
 
• Phylum Annelida. Class Polychaeta: Crucigera zygophora, Nereis spp. Sabellidae. 
• Phylum Mollusca. Class Gastropoda: Colisella spp., Fusitriton oregonense, 

Nucella lima. Class Loricata: Cryptochiton stellery, Placiphorella borealis, 
Tonicella beringiensis beringiensis. Class Bivalvia: Hiatella arctica, Kellia 
commandorica, Modiolus kurilensis, Monia macroschizma, Musculus sp., 
Pholadidae, Protothaca staminea, Vilasina pseudovernicosa.  

  
• Phylum Anthropoda. Class Crustacea: Dermaturus mandtii, Hapalogaster 

grebnitzkii, Isopoda, Macrura, Oregonia gracilis, Pagurus undosus, Pugettia 
gracilis, Semibalanus cariosus, Telmessus cheiragonus. 

 
• Phylum Echinodermata. Class Asteroidea: Crossaster papposus, Evasterias 

retifera, Henricia spp., Leptasterias spp., Lethasterias nanimiensis chelifera, 
Solaster spp., Stehpanasterias albula; Class Echinoidea: Strongylocentrotus 
pallidus, S. polyacanthus; Class Ophiuroidea: Ophiopholis aculeata. 

 
• Phylum Bryozoa: Flustrellidra spp. 

 
• Phylum Chordata. Class Ascidiacea: Aplidium dubitum, Aplidium translucidum, 

Aplidium spitzbergense, Ascidia callosa, Dendrodoa aggregate, Styela clavata.  
 
Sea urchins. Two species of radially symmetric sea urchins were encountered in the 
study area: Strongylocentrotus polyacanthus and S. pallidus. Representatives of the 
second species were rare and rather small. Therefore we decided to combine the data for 
both species when analyzing sea urchin colonies in the area. We were also guided by the 
assumption that hunting sea otters did not discriminate between the two species and 
instead selected their prey by size alone.  
 



We found the greatest abundance of sea urchins (both in terms of biomass and density) in 
the interior zone of the study area where dissected topography of the sea bottom provided 
shelter in the form of crevices and caverns between the rock and boulders, as well on 
what we called “sea urchin flats” described above. The large biomass of sea urchins in 
such biotopes was largely due to their higher density compared to other sections of the 
study area (it was 4 times higher than the density in baseline samples from the interior 
zone, and almost 7 times higher than that of the outer perimeter of alaria groves. The 
average diameter of individual sea urchins also appeared to be somewhat larger here than 
in other zones, but the difference was not significant (Figure 2). The average bio mass of 
sea urchins for the entire study area was 671.1 ± 133.5 g/m2. The average density was 
132.0 ± 19.0 ind./m2. 
 
All the above-listed indices were lower in the baseline sections of the interior zone 
compared to areas of sea urchin concentration. But both the biomass and density of sea 
urchins in the interior zone were still higher than those along the outer perimeter of alaria 
groves (Figure 2).  
 
Analysis of size distribution revealed that the exterior zone along the outer perimeter of 
alaria groves contained a lot more small-size sea urchins (about 20 mm in diameter) than 
any other site of the study area, while in sea urchin concentrations animals of larger size 
appeared to predominate. Interior baseline sites occupied the intermediary position 
(Figure 3). 
 
The average gonad index during the study period was 8.71 ± 0.28. No correlation 
between gonad index and shell diameter or species was established (Figure 4).  
 
Observations of individual sea otter foraging behavior revealed that the average diameter 
of sea urchins caught and eaten by otters was almost two times larger than that of animals 
in benthic samples (Zimenko et al., 1998). Only a few of sea urchins found in the benthic 
samples had the shell diameter larger than 40mm, whereas in sea otters’ diet the share of 
such animals was over 40%. Two sea urchins measured nearly 80 mm in diameter 
(Figure 3). 
 
At the same time results of scatological tests (Zimenko et al., 1998) showed that size 
distribution of sea urchins eaten by otters was very similar to that of sea urchin 
congregations in the benthos (collected in “sea urchin samples” from the interior zone) 
(Figure 3).  
 
Crustaceans. Although we never actually observed sea otters feeding on crustaceans, the 
results of the feces analyses (Zimenko et al., 1998) indicated that one type of most 
frequently consumed prey was a small crab Dermaturus mandtii. 
   
According to Figure 5, the biomass and density of this crab in the exterior zone is lower 
than in the interior, its abundance being the highest in baseline samples from the interior 
zone. The differences between extreme values are statistically valid.  
 



There were few or no other crustaceans in our samples of sea otter prey.  
 
Bivalves. We knew from previous research that sea otters actively fed on the Vilasina 
pseudovernicosa bivalve. Therefore we analyzed this bivalve’s size composition and 
abundance in various sections of the study area. No statistically valid differences between 
the interior and exterior zones were observed for the average biomass, density, or size of 
this species (Figure 6). However we found a small area in the outer periphery of alaria 
groves overgrown with red algae of the Ptilota sp. where the bivalve occurred in large 
numbers (samples 41 and 42 of the diagram). The density of Vilasina pseudovernicosa in 
those communities was at least 10 times higher than in other areas, but due to the 
abundance of juveniles, the average size was smaller, and the biomass much higher than 
elsewhere. Bivalve size distribution in Ptilota beds was different from that of other areas, 
both interior and exterior (Figure 7). Apparently, this alga constitutes a better substrate 
for juveniles than the dominant red alga Neoptilota asplenioides.  
 
According to scatological test results (Zimenko et al., 1998), another important bivalve in 
the sea otter diet might be Hiatella arctica, which populates the crusts and cavities of the 
calcareous coralline red alga Clathromorphum nereostratum. According to our 
observations, the correlation between the hiatella’s abundance and the algal mass was not 
uniquely defined and therefore could not yet be interpreted.  
 

DISCUSSION 
 
The data we received on the abundance of prey species in various zones of the study area 
turned out quite unexpected even for ourselves. We had assumed that sea otters’ preferred 
foraging locations would coincide with those of largest concentrations of prey species. 
The latter were found in the interior zone of the bay where the broken relief of the seabed 
created favorable conditions for sea urchin concentrations. The exterior zone, on the other 
hand, had a rather subdued floor relief and fewer sea urchins of smaller average sizes  
compared to the interior. The interior zone also had more crabs. But it was precisely in 
the exterior zone that we had observed 86% of all sea otter foraging activities before the 
start of our hydrobiological study (Zimenko et al., 1998).     
 
Theoretically, the following explanation could be offered for such a situation. 
 
1. The low abundance of prey in the exterior zone was the result of active foraging by sea 
otters. 
 
Such an explanation would be self evident for a large-scale research. But in our case sea 
otters foraged in nutritionally depleted areas with much more abundantly populated sites 
literally adjacent to them.  
 
2. When conducting observations in the exterior zone, we failed to notice local 
concentrations of sea urchins or other prey species. It had been proven earlier that sea 
otters could be actively collecting bivalves in areas where divers had failed to find them 
(Riedman, Estes, 1990).  



But in our case that is hardly probable. True, plots for benthic sample collection in the 
interior zone were selected at random, but sea urchin concentrations could not fail to 
catch the eye of a diver whenever they were within visibility range. The exterior zone 
appeared to be sparsely populated in every sense. The seabed landscape looked 
monotonous as far as the diver could see. Even though the divers were no match for sea 
otters in terms of capabilities for spotting prey, it would be hard to miss concentrations of 
sea urchins similar to those in the interior zone.  
 
3. Sea urchins from the interior zone were poor in nutrients.  
 
That is not true, because the average gonad index of the see urchins was fairly high 
(8.7%), reaching 25% in some individuals (Figure 4). It must be noted that for the 
resource to be commercial, the gonad index must be at least 8%. Therefore, low gonad 
content could not have been the reason why the sea otters preferred foraging in the 
exterior zone of the bay.  
 
4. The otters were hunting something else due to a seasonal arrival of another type of 
prey, for instance, sand lance (Ammodytes sp.). The divers did see them catching sea 
lances in the exterior zone (Zimenko et al., 1998).  Besides? They could also be preying 
on burrowing bivalves that inhabited sandy expances outside the alaria belt.  
Since we did not sample the sand areas, and since visual observations at such distances 
did not allow us to identify the prey (except sea lances) we could be definite on the 
matter.  
 
5. The distribution of sea otters through the sample area at the time of our study was 
aberrant.  
 
The sea otters could have redistributed shortly before the beginning of our diving 
operations due to the noise from a poacher boat, which spent many hours trawling the 
near-shore waters on the first day of our observations (July 21). During the second 
observation period (a month after the trawling operations) the distribution of sea otters 
began returning to what we had expected it to be, and what was observed back in 1993, 
when foraging activities concentrated in the interior zone of the bay (Zimenko et al., 
1998).   
 
Interestingly enough, sea otters fed on much larger sea urchins in the interior zone than 
those we collected during underwater sampling (Figure 3). The same pattern in selecting 
prey for size was recorded in the American sector of their range (Riedman, Ester, 1990; 
Estes, Duggins, 1995). 
 
On the other hand, size distribution data obtained from scatological analyses (Zimenko et 
al., 1998) corresponded to those from sea urchin concentrations in the interior zone of 
Glinka Bay (Figure 3). That could be due to the fact that the scat collected for analysis 
had been left in the spring and/or during a storm when otters were foraging near the shore 
and were thus unable to select their prey.  
 



Still, whatever made the otters stay in the outer periphery of the bay during our study 
period, our data demonstrated that the interior zone was quite abundant in food resources 
and could sustain the population.  
 
Another important fact was the very presence of large concentrations of sea urchins and 
other prey species in areas that had long been used by sea otters for foraging with no 
visible signs of resource depletion compared to 1972 (Shitikov, 1973 annual report, 
KamchatNIRO). According to Shitikov, in 1972, sea urchins’ average biomass was 217.5 
g/m2. Our data has the biomass at 671.1 g/m2. The average biomass of crustaceans (D. 
mandtii only) was 17.63 g/m2 compared to the current 10.44 g/m2. And the average mass 
of bivalves is 11.01 g/m2 and 52.78 g/m2 accordingly. Unfortunately a more detailed 
comparison of our data to Shitikov’s is rather problematical for two reasons: 1) we do not 
know which species (groups) were included in the biomass estimate in 1972; 2) different 
sampling methods were used. 
 
In addition, the average biomass of sea urchins in the study area significantly exceeded 
the species’ average biomass for the entire Medny Island (at depths of 5 -10 meters) as 
measured in 1986 (Oshurkov et al., 1989, 1991) and in 1992 (our unpublished data). On 
the other hand, sea otter predation has been reliably demonstrated to reduce the 
abundance and sizes of sea urchins and other prey species (Shitikov, 1971; Shitikov, 
Lukin, 1977; Estes, Palmisano, 1974; Estes et al., 1978; Simenstad et al., 1978; Zorin, 
1984; Sidorov, Burdin, 1986; Sidorov et al., 1987; Burdin , Sevostyanov, 1987; 
Sevostyanov, Burdin, 1987; Estes, Harrols, 1988; Riedman, Estes, 1988, 1990; Oshurkov 
et al., 1989, 1991; Estes, Duggins, 1995). The unexpected divergence of our results can 
probably be explained by the fact that they were obtained in a detailed study of a small 
sample area, whereas all other data resulted from large scale hydrobiological sampling. 
The latter, while providing an accurate general picture of benthic population’s 
distribution and tendencies, may underestimate resources of specific benthic organisms in 
particular places. 
 

GENERAL CONCLUSION 
 
We believe that although predation by sea otters has a considerable effect on the 
qualitative and quantitative composition of benthic communities, their condition on 
Medny Island is hardly critical and is unlikely to have caused the changes in sea otter 
abundance on the island. Availability of food resources does not appear to be a 
determining factor of the sea otter population structure in the Commander Islands.  
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