9. Biological resources in the northern part of theDreki Area

No islands or skerries are found in the sea inDheki area. Living organisms are therefore
primarily found in the sea, although birds probalgquent the area when migrating or in search
for food. Exploited living resources in the area fissh stocks, mainly of pelagic species.

9.1. Marine biota and exploited fish stocks

It is important to consider marine biota and exgldifish stocks when oil prospecting starts in a
new area. Ship traffic, acoustic surveying and|spil pollutants during drilling and then
production can have negative effects on the bi@tae can minimize these effects by detailed
planning and careful conduct and it is in the hapidhe government to set rules and codes for
the operations. Rational measures to secure mingmakonmental effects can though not be
implemented without sound knowledge in one hanthefoil prospecting and drilling operations
and on the other hand the marine biota and itsevability towards disturbances caused by the
operations.

This chapter describes the characteristics of thena biota and fish stocks in the oil prospect
area south of Jan Mayen on the basis of currenivlatlye and available data. Emphasis is on
species and exploited fish stocks potentially egdoso threats from oil prospecting and
production operations, how they are affected anethdr certain areas or seasons are more
important than others in that respect. Also an wetan of what kind of observations and
monitoring of biological parameters are necessawvy 6il prospecting and production.
Furthermore it is considered what information seevand what kind of inspection is needed and
the respective role of governmental institutionpavate companies.

9.1.1. Marine chemistry

The concentration of nutrients in seawater at tiek & winter is influenced by thickness of the
mixed layer in winter. The depth of the mixed lajeedependent upon climatic conditions and is
considerably less in the Iceland Sea north of hgkthan in the Atlantic waters west of Iceland.
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Figure 9.1 Hydrographic sampling stations in Iceland Seasprged in the database of Marine Research
Institute in Reykjavik, each point often represemdse than one sample (Marine Research Institu@20



The nutrient concentration in the surface waterissequently lower in the north. The plankton
production potential is affected by nitrate avaliabin the surface layers.

9.1.2. Phytoplankton

Results show that the primary production in the aeand Iceland is highly variable between
areas and between years. In the offshore area abltieland the primary production is generally
lower than in the area south and west of Icelamd Jpecies diversity seems to be rather low in
the area nearby the Dreki area. Studies in theancdelSea also have shown that the species
composition is quite different from the specieshie Atlantic water of the south and the west
coast. Frequent and extensive cloud cover in thea anakes it difficult to monitor the
phytoplankton growth on regular basis. By combinatigavailable satellite images for a certain
period it is possible to obtain a rough estimat¢hef phytoplankton biomass for that period. On
the bases of the satellite images and knowleddkeotiepth distribution of phytoplankton in the
area it is possible to model the annual cycle whary production in the area (Fig. 9.2).

Figure 9.2 Satellite image of phytoplankton distribut{gmdicated by concentrations of chlorophyll) at
sea surface in the waters around Iceland in lateyM@03 (at the time maximum biomass in the area
south of Jan Mayen). Black areas are land or cloilge is sea surface without vegetation; greeniih
low biomass and yellow and red show areas of higtigplankton biomass. Red ellipse encircles the
island of Jan Mayen (http://oceancolor.gsfc.nasalggi/level3.pl).

9.1.3. Zooplankton

It can be said that there already exists sufficierdwledge of zooplankton to describe the main
features of the Dreki area as regards to biomasspecies composition as well as for long term
variations in these parameters. In general the &snof zooplankton is high in the area in
comparison with other areas around Iceland. Amtid polar species are dominant and therefore
plans for further studies on those parameters ateproposed in connection with the oll
prospecting and production in the area.

Most zooplankton species have little or no pogsigd of moving in the water column and drift
passively with currents. In the open sea currerdy ©arry the plankton long distances and
therefore the zooplankton is not suitable for mumnily local effects of pollution. Many
zooplankton species are, however, relatively seesio oil pollution and especially to exposure
to oil derivatives such as PAH’s



The zooplanktons take in these substances dirattgn dissolved in seawater, as part of their
food or they may swallow small oil particles of dan size as their food. The effects of the
PAH’s on the zooplankton are dependent of their ceatrations. Moderate effects are
physiological disturbances, abnormal behaviour areabolic disorder, as well as effects on
growth and development and reproduction. High cotraéons can be lethal.

In open ocean extensive distribution and high ghowdte along with relatively fast water
replacement by currents usually mean that zooptenkecovers relatively fast after an oil
pollution. The PAH’s on the other hand tend to aeclate in marine organisms especially at
higher levels in the food chain. The Dreki aregast of the feeding grounds for capelin and
herring that feed on zooplankton. PAH-substancatale taken in by zooplankton are therefore
likely to be transferred to these species, preyinghe zooplankton. Before starting oil drilling
and production in the area it is important to irigege the background concentrations of these
substances in the Dreki area. After productiontstdre concentrations of PAH’s in marine
organisms should be monitored.

To obtain baseline levels it is proposed that cotreéions of PAH’s be measured in the
following key-zooplankton species, all abundanttlie Dreki-area:Calanus finmarchcius, C.
hyperboreus, Oithongpp, Thysanoessa longicaudata, Parathemisto libellula.

9.1.4. Benthos

A few samples of benthic organisms have been takéme Dreki area and these show enormous
variations in species composition mainly accordimgubstrate type. The conservational values
of benthic communities have been assessed accotairgyeness of species, sensitivity of the

habitats towards disturbance and the time they takecover. Examples of sensitive benthic

habitats in deep waters in Nordic waters are thewater coral reefs, build up by the stony coral

Lophelia pertusa

According to International agreements (e.g. EE®)8PAR) Icelanders are expected to avoid
disturbing certain marine habitat types and speofesonservational value. Amongst benthic
species at high northern latitudes there are mangitive sessile species. To evaluate the risk of
disturbing or destroying sensitive species andththin the area it is proposed that habitat maps
are made for areas likely to be affected by themed oil drilling and production in the Dreki
area. This incorporates making of detailed topdgamaps for use in the context of the habitat
mapping where ROV’s and benthic sampling gear rhastised. Similar procedures have been
successfully used for seafloor habitat mappingmumber of places.

9.1.5. Fish stocks

There is no information available regarding denldiish species in the Dreki area neither in the
MRI’s database nor elsewhere. This does not neglyssean that there is no fish in the area but
only that they have not been the subject of ingasiton in the area. South of Iceland areas within
similar depth range and topography are known térdspuented by various exploitable stocks of
deepwater fish. It should though be kept in mirat tiear bottom temperatures are considerably
lower in the Dreki area than at similar depthstb# south coast of Iceland and therefore any
potential resources are likely to be smaller. Nénedess deep water redfishgbastes marinyss
currently being fished in the Norwegian Sea notffam the area and it therefore it can not be
excluded that demersal fish species may be fourdpioitable quantities in the Dreki area.



Three large pelagic fish stocks are found in tleaarorth of Iceland, capelin, herring and blue
whiting. Of these species capelin and especiallyirige are known to frequent the Dreki area.
Blue whiting has on the other hand a more souttestnibution i.e. on the Icelandic continental
shelf south of the area.

Figure 9.3 Distribution of capelin catches in theays 1992 to 2005. No capelin catches occurretién t
northern part of the Dreki area during this peri@arine Research Institute 2007).



9.1.5.1. Capelin

During the 80’s of the last century capelin freqieenthe area between Iceland and Jan Mayen
for summer feeding. For a number of years durirag geriod capelin was caught near the Dreki
area in late summer and in autumn. There is, howewedence indicating that the capelin has
changed its migration pattern during the last decaad that it is now more or less confined to
the western part of the Iceland Sea and in the Rékstrait far to the west of the oil prospect
area. The reasons for these changes in behavieumoaknown and it is impossible to tell if they
are temporary or permanent, nor can one tell winétigecapelin will change to former migration
pattern if the situation changes again or a corayetifferent pattern will arise. Capelin is one of
the most important commercial fish stocks thatosnd in the Iceland Sea. In addition to its
commercial importance it is a very important prgedes forming the dietary basis for many
other fish species, birds and mammals. It is tleeefimportant to prevent anthropogenic
deterioration of the environmental conditions tthat capelin or its fisheries depends on.

9.1.5.2. Herring

The atlanto-scandian herring has feeding migratiotasthe Dreki area and has been caught there
for a number of years. It seems likely that themmetential disturbance concerning fish would
be from seismic or acoustic devises used duringpmbkpecting and from oil spills during
experimental drilling and production related ac¢ies. On the other hand there is no evidence to
show that acoustic or seismic operations duringpodispecting have had any effects on fish
stocks. Oil and oil derivatives are known to affésh larvae and fry that drift with currents but
these products are not known to affect mature fildture herring is found in the Dreki area on
feeding migrations at least during some years thist unlikely that larvae or fry of herring drift
into the area as spawning grounds are far awayreTisetherefore no reason to fear that oil
prospecting and production will affect the migratend survival of herring in the area.



Figure 9.4 Distribution of catches of the Atlargcandian herring during the years 1994 to 2006,
according to log books of herring boats. In soméeke years a moderate amount of herring was daugh
in the northern part of the Dreki area (Marine Rassh Institute 2007).



9.1.6. Whales

Knowledge about possible effects of oil exploratiand production on cetaceans (whales,
dolphins and porpoises) is incomplete. It seemikelyl that there are severe direct effects of oll
pollution on cetaceans like those shown for featiesr furry animals. Indirect effects such as
consumption of polluted prey or declining food nes®s are more uncertain. There are
indications of severe physical damage of the im@@rof whales caused by noise from military
sonar exercises at sea. Noise from air guns usedll forospecting or oil drilling has been shown
to disturb whales at up to 20 km distance from gbend source and drive them away. These
indications of possible disturbing effects of aibppecting give a reason to monitor and study the
effects of oil exploration on whales in the Dretea

The sea around Jan Mayen is generally rich in vehddat the density during the summer is a
little less in the Dreki area than elsewhere inrfggon especially to the west and the north of Jan
Mayen. The most common species in the area aredtibern bottlenose whalélyperoodon
ampullatu3, fin whale Balaenoptera physalysind killer whale Qrcinus orca.

Very little is known about the winter distributiasf North Atlantic whales but generally it is
thought that the larger whales (baleen whales pedrs whale) migrate to the northern seas for
feeding during May till October and back againke south for the winter although individuals of
most species have been observed in Icelandic wistevgter. It is clear that extensive surveys
like the North Atlantic Sightings Surveys (NASSdnducted at approximately 6 years intervals
are not suited for detecting changes in whaleiligion due to disturbance from oil activities in
a small area such as the Dreki area. For suchnvaioon a much denser grid and more frequent
surveys are needed. Probably the best method &gl surveys but it is equally advisable to
use the opportunity of ship observations if thererasearch ships monitoring in the area. At the
same time skin biopsy samples could be collectediémetic analysis to shed some light on the
stock structure of the whales in the area.

9.1.7. Summary and conclusions

Marked changes have taken place in the environmentaditions in Iceland Sea in the last
decades. The changes are due to shifting balamsed® cold polar water coming from the north
and warm Atlantic water flowing to the area northlceland from the south, past the NW
peninsula of Iceland. These changes are mirrorechanges that have been observed in the
distribution and migration pattern of the Atlantaadian herring in 1965 to 1970 and
furthermore in changes that seem to being takiagepin the migration pattern of the capelin
during the last few years.

There is limited knowledge on the hydrography andents in the Dreki area. The limited
information available is derived from indirect esiite of density gradients and satellite
altimetry, and computer modelling work based on Iba@asets. Direct current measurements
are badly missing from the area.

Biomass of zooplankton is higher in the Dreki atkan in most other areas around Iceland
although production is generally low. The areansiraportant feeding area for planktivorous
species like pelagic fish, especially herring aapetin but also for baleen whales.

A few samples of benthic animals are available frin@ Dreki area. These are from diverse
benthic substrates and show a great variation im@mce and diversity. Amongst benthic
animals inhabiting the Nordic seas there are sévmportant structure forming species that are
slow growing and sensitive to disturbance. It i®réiore important to map the benthic



communities and habitats in areas where there tenpal danger of disturbance from oll
prospecting and production. There is no informatonthe occurrence of demersal fish in the
area. It is, however, possible that the area hasbseparate deep-sea fish stocks but this remains
to be studied. Such stocks have been discoversihitar physical environmental conditions to
the outside of the continental shelf south and wasticeland but at somewhat higher
temperatures.

Due to the relatively small size of the Dreki atba ongoing North Atlantic whale sightings

program undertaken by MRI and other institutes @ hkely to show changes in whale

distribution due to disturbance from oil activitiéor that a more intensive monitoring program
with both aerial and shipboard observations is aded the area.



