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Abstract

The Inner Hebrides is renowned for its diversity and abundance of marine wildlife.
Unfortunately this means that it is extremely vulnerable to the threat of a wildlife
emergency such as an oil spill. Action therefore needs to be taken to protect this wildlife
and in order to do this a response plan should be drawn up. Before this can be fulfilled a
set of guidelines detailing important points that should feature in the response plan
should be written. These guidelines outline primary considerations such as the species
of seabird, otter, seal and cetaceans found in the area, the effects that oil will have on
them and their vulnerability and how to establish the priorities for protection. Current
rescue and rehabilitation techniques for these species have been outlined and
recommendations made based on past mistakes from previous wildlife rescue efforts.
Most importantly local facilities, personnel, equipment and other logistics for effective
response decisions have been identified as vital for a rescue effort and an attempt has

been made to fill in some of this information.




I ntroduction

When ail spills occur, it is highly probable that the oil will contaminate areas inhabited
by wildlife and have devastating effects on a variety of species. Action therefore needs
to be taken to protect wildlife resources. The only real way to save wildlife and their
habitats is to prevent oil spills, but no matter how much effort is put into prevention,
with the increase in shipping traffic, an oil spill is an inevitable consequence. Great
emphasis should ideally be given to cleaning up oil before it reaches the coast, but even
then the risk still exists that it will wash up on shore. The best thing then is to plan
ahead to minimise the damage.

Do we need a plan?

Many studies have looked at the impacts of oil spills. A report by SEEEC (1998)
showed that large numbers of marine organisms such as limpets and barnacles were
killed and populations of amphipods wiped out of certain areas. Birds have also been
shown to be at risk. Those birds that spent the majority of their time on the sea surface
such as the common scoter, guillemots, razorbills and divers were particularly
vulnerable to oil spills.

Although the oil from the Sea Empress killed large numbers of marine mammals and
several thousand birds, SEEEC (1998) concluded that the spill had remarkably little
long term impact on the coastal environment and resources of South -West Wales and
the conclusion to these studies was that:

1. There appeared to be no impacts on mammals. Fish and mammals appeared to be
able to avoid the worst of the ail.

2. Although tissue concentrations of oil components increased temporarily in some
fish species, very few were affected.

3. Several important populations of seabirds were not significantly affected and there
was no evidence of any effects on seabird breeding success.

4. Rare plantsin the areawere not significantly affected.

But if all these conclusions are true does this mean that we shouldn’t worry about these
species saying that studies show there is no obvious effects of oil spills. There were

actually very few fish in the area as they were still out to sea for the winter and hence
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the feeding activity of the seabirds was at a seasonal low. Severa important bird
populations such as Manx shearwaters and puffins had not yet returned to their breeding
groundsin the region and it wasn't the seal pupping season.

The Braer spill was also reported to lack serious impact. It may have contributed to the
deaths of two seals and maybe a few otters. A large number of seabirds were found to
be oiled after the spill but the number killed represented only a small percentage of the
population and the effect on breeding seabirds was confined to guillemots (Davies &
Topping 1997). However we cannot predict that there will definitely not be any
significant impact on wildlife. Attempts were made to clean and rehabilitate nearly
8000 oiled birds (mainly auks) following the wreck of the Torrey Canyon disaster,
which was estimated to have caused the deaths of at least 30,000 birds (Clark 1978).
Thiswas also amost atotal failure due to inexperience in cleaning and handling of such
a large number of oiled seabirds, only 6% of the cleaned birds survived for at least a
month (Freedman 1995) and none of the birds were restored to the natural population.

Despite immense expenditures, The Exxon Valdez spill in 1989 is known to have
caused widespread mortality of over 1000 otters, (although this number is believed to
be more), over 250,000 seabirds, 250 bald eagles, 300 seals and the loss of 14 whales
from one pod. This represents the largest known mortality due to oil (St. Aubin &
Geraci 1994). The capture and rehabilitation costs are believed to have amounted to
$45 million, 18.3 million dollars of this for sea otters adone. Reports have also
indicated that approximately only 222 otters were saved, giving a total of $80 000 per
animal (Estes 1992).

Effects on populations is due to a number of factors such as the time of year, type of
oil, weather conditions and clean up response. Population sizes of many species
fluctuate from year to year and the fact that a particular oil spill hasn’'t had a seriously
damaging effect on the population does not mean that there won’'t be one next time so it

is best to be prepared for any eventuality.

Therefore a strategy is needed for wildlife response. Most importantly, experienced
personnel and sensitive areas need to be identified to protect the most vulnerable
species. If protection fails then one of the options is to try and rehabilitate the
contaminated animals. However indications are that many released animals are not

successfully rehabilitated back into the wild. The responsible parties often spend vast
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sums of money trying to undo or prevent further damage to both the environment and
their reputation, but is thistotally justified. A research unit on the rehabilitation of oiled
seabirds was established in Newcastle upon Tyne to devise effective treatment methods.
These methods have been used successfully but even with appropriate organisation and
facilities it is doubtful whether the rescue and rehabilitation of oiled birds can make a
material contribution to seabird conservation, but there is often strong public pressure
for the treatment of oiled birds.

This is because when a spill happens, it dlicits feelings of shock and anger and the
feeling that ‘something must be done’, but improperly conducted rescue efforts are
unsuccessful and costly. There is no point in channelling resources and expense into a
clean-up exercise just to be seen to be ‘doing something’. It does seem that cleaning
oiled wildlife could be just a PR exercise for the public and oil companies, when most
of the time putting the animals out of their suffering would be more humane. This is
however a hard thing to accept and is unlikely to be accepted. But the facts remain. The
sight of oiled birds raises strong feelings of concern amongst the public and the media
and oil companies want to redeem themselves. After the Exxon Valdez disaster in 1989,
eight centres were established; three for otters, four for birds, and one for raptors
(Loughlin 1994).  Over 140 boats and five aircraft were dedicated to the rescue
operation. This bird and sea otter rehabilitation program was the largest and most
comprehensive effort of its kind ever attempted, yet it was not found to be hugey
successful. These findings cast doubt on our ability to rescue and rehabilitate oiled

wildlife and also highlights its expense and ineffectiveness.

So why should we respond?

Without attempting to rescue and rehabilitate wildlife do they have a chance of
survival? We should evaluate the need for and the effectiveness of the response and
take into account any regulatory or jurisdictional responsibility for key species that may
be at risk in an oil spill.

If the species or population is threatened with extinction or decimation then surely this
should play a deciding factor in clean up responses. The availability of clean up
methods, equipment and trained personnel will also play a part. Is the time and expense
spent rehabilitating wildlife justified to save a few individuals that according to a report
by Clark et al (1997) only have a 1% chance of survival post-release anyway?

7



This question cannot be answered. Pressure from the public and environmental groups
would be too high to allow governments and oil companies to sit back. Taking an
example from the Braer spill, right from the start the Wildlife Response Co-ordinating
Committee had decided that every effort would be made to try and save the lives of any
oiled birds and mammals. Justification for this was based on humanitarian grounds even
though it was recognised that the numbers of individuals saved would probably involve
too few to offset the impact on the populations of the species affected and that
logistically it would be more complicated than just humanely destroying them on site.
Conflicts will also aways arise between different conservation interests e.g. the need to
remove oil in order to protect bird species and the need to preserve the integrity of a
shoreline such as saltmarshes. The best practical environment option for saltmarshes is
not to carry out any clean up as the clean up activities themselves may be more
damaging than the presence of the oil. The same cannot be said for rescuing birds. A

response plan for oiled marine wildlife should be drawn up.

Doesthisarea need a response plan?

The Inner Hebrides consists of a group of small and remote islands characterised by a
wide range of habitats, so many of which are protected under international and national
status. This is reflected in the presence of Special Sites of Scientific Interest ( SSSI's),
Specia protected areas (SPA’S), Specia areas of conservation(SAC) and Nationd
Scenic Areas. In fact, the Inner Hebrides represents over 71% of Scotland’'s national
Scenic Areas so due to time constraints findings have been concentrated on the Isle of
Mull and its associated small islands. The coastal nearshore areas around the islands
have been recognised as being some of the most diverse marine areas in Europe (JNCC
1997). Its long, rugged, and exposed coastline is sparsely populated and inaccessible
and is therefore less vulnerable to anthropogenic pressures than the coast in many other
regions. However it also means that the region is particularly vulnerable should an oil
spill occur, as its inaccessibility would cause vast problems for mounting a wildlife
response. The presence of numerous marine mammals and recognised European and
nationally important seabird colonies testify to the importance of this area to wildlife
and it also contains important commercial fishing grounds. Mike Burrows from the
Dunstaffnage Marine Laboratory (pers. comm.) is one of a group drawing up a list of

marine priority habitats and species for the biodiversity action plan. On this list (see
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chapter 2), the marine priority species mentioned as being important for protection are
all baleen whales, all toothed whales, all dolphins, harbour porpoise and grey and
harbour seals, all of which are especially important around the islands of the Hebrides.

The Treshnish Isles contains bird numbers and a sea population of regional
importance. Overall, fifteen species of cetacean have been recorded, of which eight
(30% of the 27 British species) are present throughout the year or regularly seen on an
annual basis. Common seals Phoca vitulina are found throughout the region and
represent approximately 18% of the GB population, based on numbers of moulting
individuals. Breeding occurs on many of the islands and accounts for approximately 9%
of the pups born in great Britain. Grey seals Halichoerus grypus have many haul-out
sitesin the west of the region and also breed there. Offshore, the region isimportant for
awide variety of feeding seabirds, including divers, petrels and shearwaters. Bird fauna
of the region cliffsis of national and in some places international importance.

This region is internationally important for several species of seabirds. More than 1%
of the European population of 10 species (gannet, storm petrel, shag, lesser and great
black-backed and herring gulls, common tern, guillemot, razorbill and black guillemot)
breed in the region.

The Treshnish isdes are designated as a Special Protected Area (SPA) and are
internationally important for the Storm Petrel with over 2000 pairs being counted. Glas
Eileanan in the sound of Mull is nationally important for the common tern with 516
pairs being counted. The INCC seabirds at sea team carried out surveys (JNCC 1997).

Most of the Sites of Specia Scientific Interest (SSSI) were selected for their
conservation designation partly on the basis of their bryophyte and lichen interest. Many
of these sites contain rare and scarce species and qualify for SSSI status on the basis of
their lower plant fauna alone, the details of which are too extensive for this project (see
appendix 1. for list of SSSI).

Justification of a plan for the Inner Hebrides is therefore reflected in this number and

combined extent of sites and speciesin the area afforded official protection.




How likely istherisk of an oil spill in thisarea?

Officially none, But is this a question we can really answer? The Inner Hebrides is a
low risk area as it is not on a major tanker route and it does not have any oil terminals
nearby. However near-miss accidents still happen. On correspondence with the local
HMS coastguard he indicated that near grounding on the rocks was a common
occurrence as boat owners fall asleep at the wheel. Unofficialy, others have reported
sighting ships carrying oil in this area, especially during the winter when they take a
shortcut through the Sound of Mull. The Sound of Mull is notorious for its rock strewn,

current swept waters and alarge number of ships have foundered here.

This study therefore deals with preparation and guidelines for dealing with the
casualties of an ail spill. It should be mentioned that it is often not feasible to set ‘hard
and fast’ rules for clean up methodology, and decisions will inevitably have to be made
on the spot by the on-scene personnel. Ultimate responsibility on shore lies with the
local authority who will consult with environmental interest groups and statutory bodies
to ensure the most successful clean up operation is mounted. Both coastal and wildlife
clean up should be carried out where it is practical to do so and where the clean up
activity itself isnot likely to be more damaging than the effect of the ail.

Vast areas of the Inner Hebrides are designated conservation sites and this could affect
the areas which equipment and personnel are allowed to go. To travel to even avaguely
accessible island in this remote area with unpredictable weather conditions and few
local resources could mean that up to 24 hours could elapse between the spill and the
arrival of specialist personnel. By the time any emergency response teams get to the
islands injured animals will most probably have died and this could affect whole
populations of marine animals. Attention has therefore been focused on marine
mammals, otters and seabirds but of course it must also be acknowledged that clean up
should take into account marine fauna and flora found on the shore. Contamination of
fish is also of primary concern because of the important commercial fisheries in this
area. An oil spill may cause significant mortality of fish. This is however beyond the
scope of this dissertation but consideration should be given to recording the numbers
and species found on beaches during a response and volunteers should collect samples if

they encounter unusua numbers on shorelines.
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AIMS:

This study was proposed as part of two dissertations by the Hebridean Whale and
Dolphin Trust. The first dissertation looked at the fate of oil spilt, the direction of the
dlick and its effect on offshore fish farms. The main concern for this dissertation was the
impact that an oil spill would have on the marine mammal populations and the seabirds
in the Inner Hebrides. Taking this into account this study has set out to look at the
effects of oil and to collate information on the personnel and techniques required to
handle various species of oiled marine wildlife and from this information write
guidelines for formulating a wildlife response plan. Outlining important personnel and
sensitive areas and writing protocols for rescue and cleaning of seabirds, otters, seals

and cetaceans will save valuable time in the event of an oil spill.
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Guidelines for awildlife response plan.

General layout.

1. Primary Considerations:

Conduct surveysto identify possible spill sites.

Identify speciesin the area,

i.e. Seabirds —Petrels, Divers, Cormorants and shags, Gulls, Terns, Auks, Sea ducks.
i.e. Otters

i.e.Sedls

i.e. Cetaceans

Effects of ail

V ulnerability to oil

2. Establishing prioritiesfor protection
Locating Sensitive areas

Identifying competing demands
Availability of local knowledge
Variationsin priorities

3. Facilitiesavailable for wildliferesponse
Information on local resources

Response centre location

Personnel to provide facilities

Location of logistics

4. Personnel available

roles and responsibilities
Outline of strategy for personnel
Training of personnel

5. Equipment
Identify manpower, equipment resources and |ocation
Coastal access points and shoreline types

6. Responsedecisions

Assessing presence of wildlife

Factors to consider before collecting and cleaning oiled wildlife
Facilities to take oiled wildlife

7. Rescueand rehabilitation
Oiled Birdd Otters/ Seals/ Cetaceans
Search

Collection

Selection

Initial first aid

Transport

Intake

Cleaning

Post-cleaning

Release criteria

Success of rehabilitation

8. Other Considerationsfor contingency planning
Carcass collection and disposal

- identify personnel

- potentia disposal options

Logistics

e Logistic support
e Funding

*  Volunteers

* Media

e Communications
«  Termination
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1. Primary Considerations:

There are 3 different levels to aresponse plan for wildlife.

e Primary response= PREVENTION OF CONTAMINATION

The primary response to an oil spill should be to divert the oil away from the shore to
prevent the contamination of wildlife. This is done using mechanical methods such as
skimmers and booms, or under very specific conditions, using dispersants. Therefore it
IS necessary to identify species sensitive areas and habitats prior to a spill happening.
Dispersants work by removing oil from the sea surface and placing it in the water
column where it will degrade naturally.

Advantages to this are that removal of volatile hydrocarbons is accelerated and thus
reduces biological toxicity. It also encourages more rapid biodegradation than occurs
with untreated oil so ail is less likely to form tarry deposits on the shore and this will
benefit any wildlife living there. Dispersants also lead to reduced oil sedimentation,
reduced adhesion to organisms in surface waters and reduced toxicity to birds. Thus
dispersants benefit some species, such as birds who are found on the sea surface, but not
necessarily the fish and other sea life which are underneath the waters surface. These
water column organisms will be exposed to a temporary higher local concentration of
dispersants and dispersed oil in the water column which will affect survival of the early

developmental stages such as eggs and larvae.

* Secondary response- DETERRENCE

If logistics show that prevention is impossible then before the oil hits the shoreline,
steps should be taken to prevent animals from coming into contact with the oiled area.
Protecting those coastal wildlife habitats which have not been coated with oil, should
receive the highest priority.

Technigues to manoeuvre healthy wildlife out of the pathway of the spill include
herding, dispersal techniques such as audible ( e.g. propane cannons, horns), visual( e.g.
helium filled balloons, floating and stationary objects)and sensory (e.g. smells)
deterrents and pre-emptive captures. Pre-emptive capture i.e. capturing and relocating
wildlife to prevent oil contamination requires an immediate response effort. Thusit is
generaly going to be ineffective. Many deterrent and dispersal techniques have not

reliably controlled movements of wildlife and these methods appear to be fairly
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unpredictable and may result in the wildlife being manoeuvred into a more dangerous
situation than if left. Response plans and research tend to focus on tertiary responses
which these guidelines are going to do. There would however be a benefit of doing

more research on this secondary type of response.

e Tertiary response- RESCUE AND CLEAN UP.

Effort should be directed at cleaning up wildlife habitats coated by oil. Attempts to
rescue oiled wildlife are complex, expensive and controversial amongst wildlife groups.
There are different opinions on whether attempts should be made to rescue the wildlife
when there is such a low post-release success rate or whether affected wildlife should
just be humanely destroyed. No two spills are alike so it is important to be adaptable
regarding response activities.

Qil spills can happen amost anywhere and at any time and the contingency plan
should recognise this by drawing up rescue methods that can be applied anywhere.
These guidelines are focused on principal wildlife species (seabirds, otters, seals and
cetaceans) that may be at risk due to an oil spill in coastal waters.

Requirements before developing a contingency plan for tertiary response are to:

1.1 Conduct surveys to identify possible spill sites.

The Inner Hebrides does not appear to be on any major tanker routes, neither does it
have any offshore installations athough tankers have been known to come through the
Sound of Mull during bad weather. Oil spills do not just happen from tankers however.
All shipping vessels carry oil in some form and thus a survey needs to be carried out.
The coastguard would be the obvious body to know about shipping movements. On
contact however, they informed me that this information was not kept on record (Steve

Monks pers. comm.) and so thiswill be mainly speculative.
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1.2 Identify species, general characteristics and general distribution in area covered.

It is important to identify the species present in the area and their different
susceptibilities to disturbance. Wildlife are more susceptible depending on their

breeding season and feeding and foraging habits.

1.2.1 SEABIRDS

Birds are not well surveyed in this area due to remoteness of the islands and vast cliffs

leading to difficulty of access for surveyors.

General characteristics

* Abundance

The number of birds found at a colony vary from day to day and counts tend to be
estimates rather than an accurate estimate of numbers.
The most abundant sea birds seen in the Inner Hebrides are the Petrels ( Fulmars, Storm
petrels and Manx shearwaters), Divers, Cormorants and shags, Gulls (herring gulls,
kittiwakes, great black-backed and lesser black-backed gulls) Terns (common, arctic),
Auks (guillemots, razorbills and puffins), and Seaducks ( eiders).
Some of these birds are permanent occupants, some are seasonal visitors and some
migratory species which tend to overwinter in coastal waters. All are vulnerable to oil

pollution at certain times of the year.

* Reproduction

Most seabirds are long lived and many do not breed until severa years old (see table
1). During the pre-breeding phase of their life their annual cycle and pattern of
distribution may be very different from those of breeding adults. Those species that lack
potential to quickly replace losses, have low breeding success, small clutch size,
delayed maturity or high mortality rates among young birds e.g. auks, are highly
vulnerable to oil pollution as they only lay 1 egg per year (see table 1) whereas Herring
gulls lay 2-6 eggs. It is estimated that 100 pairs will produce 70 young each year, of
which maybe only 20% survive to breeding age, therefore the potentia rate of

recruitment into a breeding population is low. Under normal conditions this rate of
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recruitment is balanced out by a high adult survival rate of over 90% per annum
(Andrews & Standring 1979).

Table 1. Reproductive success of seabirds.

Ageat first breeding (yr) Normal clutch size
Auks
guillemots 3-7 1
Razorhill 4-5 1
Puffin 4-5 1
Petrels and shearwaters
Fulmar 9.2 1
Manx shearwater 5-6 1
qulls
Herring 5.25 2-6
Kittiwake 3-5 1-3
Dunnet 1982.
* Species

Most seabirds nest in the cliffs and breed in large colonies on islands and coastal
areas. Cliff-nesting sites are less at risk from spilled oil on the shore. Different species
generally occupy different parts of the cliff for nesting. Puffins will burrow into grassy
slopes at the top of the cliff whereas Guillemots tend to breed lower down on the shore.
This subjects different species to different levels of risk from spilled oil.

Petrels

Fulmars (Fulmarus glacialis)

Fulmars are wide-ranging and aerial in their lifestyle and are probably the species |east
threatened by oil spills. Evidence strongly suggests that fulmars deliberately avoid
settling on a sea surface polluted with heavy oil (Lorentson & Anker-Nilssen 1993).
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* Genera Distribution

Fulmars are most abundant in offshore waters. Fulmar colonies are found mostly on
cliffs but low banks and level ground are also used for nesting. They seem less attracted
to sheltered rather than to exposed coasts. They are found mostly on the West Coast of
Mull and on Staffa and the Treshnish Isles.

L ocation Number of apparently occupied sites
Treshnish Isles 750

Treshnish point 183

lona and adjacent islands 169

Dervaig to Calgary Bay 44

Shiabato Lochbuie Low numbers

R.Evans pers. comm.

* Feeding
They feed entirely at sea by taking crustaceans, cephalopods and small fish. They grab
their food from the sea surface either in flight or by alighting briefly on the water or

whilst swimming.

* Breeding
Tend to Breed on the East Coast of Mull from Ardmore point to Carsaig.

Storm Petrel (Hydrobates pelagicus)
The Storm Petrel is migratory and largely absent during November to March. It iswide
ranging by day in mainly offshore waters and is mainly aerial in nature so is considered

to be at low risk from oil pollution.

* Generd Distribution
This species is named as being internationally important on the Treshnish Isles with

5040 breeding pairs (R.Evans pers. comm.).
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* Breeding
The Storm Petrel returns to Britain in April and commences the breeding season with a
single egg being laid in late May or June followed by chick-rearing in July and August.

* Feeding

Feed by hovering and then snatch small items from the sea surface.

Manx shearwaters (Puffinus puffinus puffinus)

This species is one of the most numerous seabirds in the Hebrides. It is predominantly
aerial and highly mobile which lessens the risk from oil pollution. However their
tendency to occur in large groups on the sea surface makes them one of the more
vulnerable species to oil pollution.

* Generd Distribution

Between April and October, the Sea of Hebrides off the western entrance to the Sound
of Mull holds high densities of Manx Shearwaters and auks. British and Irish colonies
support 90% of the worlds population of Manx Shearwaters. The Isle of Rhum is the
most important area for this speciesin the world. Other colonies are found on Staffa, the
Treshnish Isles (300 pairs), especialy in the northwest of Lunga and on Cairn na Burgh
Mor (LLoyd et al 1991), and there are an estimated 1000 pairs off the northwest tip of
Mull.

* Breeding

The breeding season consists of pre-laying (March-June), incubation (May and June)
Chick rearing (July and August) and fledgling and pre-migration (September and
October). When chicks jump off the nest in July and August they cannot fly so are
restricted to a few miles around the colony.
The birds' breed along ridges and on mountaintops at over 350 metres and the breeding
season occurs during April to August. They are then generally absent from November

to February.
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* Feeding
They feed at sea entirely on fish cephalopods and crustaceans caught on or near the
waters surface at a distance of up to 200km from the nest sites (Boyd & Boyd 1996a)

Divers

Divers would be seriously affected by an oil spill in the region. They spend the
majority of their lives on the sea surface and are thus more likely than the more aeria

species to come into contact with oil on the water surface.

* Genera Distribution

Important concentrations of divers occur up to 10km from shore. The coastal waters
off the Inner and Outer Hebrides are of maor importance from November to April for
divers especially Great northerns (Gavia immer). Mull wintering population is probably
in excess of 40 birds with main sites at Loch Buie, Loch Scridian, Loch na Keal and
Loch Tuarth on the west side of the island, but birds also occur along the south and east
coasts of the island (R.Evans pers. comm.).

Relatively small numbers of black throated divers (Gavia artica) occur off Mull, they
are mainly recorded in spring from Loch Buie, possibly relating to migrating birds.

From June to August, red-throated divers (Gavia stellata) occur in coastal waters off
Northwest Scotland and the Hebrides close to breeding areas they are mainly recorded
from Loch naKeal, Loch Buie and Loch Spelve.
During autumn and winter divers spend most of their time on the sea.

* Breeding

They have two moult periods which occur before and after breeding. During one of
these they moult flight feathers, leaving them temporarily flightless and making them
especially vulnerable. Breeding season isfrom May to October.

*  Feeding
They feed by diving through the water surface for fish rendering them vulnerable to oil
spilled on the surface
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Cor mor ants(Phalacrocorax carbo) and Shags (Phalacrocorax anstotelis)

* Generd Distribution

Cormorants and shags are found primarily in inshore waters. Cormorants are more
common in the Irish Sea whereas shags are commoner off the rocky coasts of western
Scotland. Cormorants have patchy distribution and are mostly found on the Ross of
Mull (Thom 1986). Shag colonies are situated on coastal cliffs of the mainland and on
offshore islands such as Staffa and the Treshnish Isles, with a constant distribution over
the north, west and south coasts of Mull.

Apparently occupied nests pairs
L ocation Cormorants Shags
Treshnish Isles - 155prs
Treshnish point - 46
lona and adjacent Islands 17 93
Fionnphort to Shiaba 55 216
Shiabato Lochbuie - Low numbers
Tobermory to Dervaig - 93
Dervaig to Calgary Bay - 82

R.Evans pers. comm.

* Feeding

The birds dive from the surface and swim underwater when fishing and they collect
most of their food on or near the bottom rendering them vulnerable to oil both on the
surface and which has dispersed and sunk to the seabed.

* Breeding
Relatively few cormorants breed in Scotland. Most breeding colonies for cormorants

are on coastal cliffs, rocky stacks and inshore islands.

Gulls

Herring gulls (Larus argentatus)
* Generd distribution and characteristics
Herring gulls occurred mostly in coastal waters off Western Scotland. Waters near the

Inner Hebrides were the most important areas in winter. General distribution includes
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the Ross of Mull, Ardmore, Rubh *a Chaoil, Ulva and Ardmeanach. In autumn thereis
a southeasterly movement of herring gulls from the Hebrides to Strathclyde and the

Moray Firth with a return movement in spring.

L ocation Number of pairs
Treshnish Isles 345

Islands south of Ulva 305

Erisgeir 168

Loch Scridian 164

lona and adjacent Islands 1109

Fionnphort to Shiaba 426

Shiabato Lochbuie 134

Tobermory to Dervaig 418

Eileanan Glasa 122

R.Evans pers. comm.

* Feeding
Herring gulls obtain most of its food by scavenging in the intertidal zone rendering
them vulnerable to oil on the shorelines and potentially causing starvation if their food

supply iswiped out by an oil spill.

* Breeding

Herring gull breeding colonies occur in awide range of habitats including coastal cliffs
and islands, sand dunes. Concentrations are potentially vulnerable but as they tend to be
widespread, local effects of an oil pollution incident are unlikely to affect the population
asawhole (Webb et al 1990).

Kittiwakes (Rissa tridactyle)
» Genera Distribution and characteristics

Kittiwakes are found mostly near their colonies in the breeding season with only a few
numbers in the deeper oceanic areas. In the autumn between September and November
there tends to be a concentration in inshore areas of the western coast of Scotland and
off Ardmeanach, the tip of the Ross of Mull and the Treshnish Isles. In winter most
birds were further offshore with particularly high densities at the continental shelf break

in spring.
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Kittiwakes spend more of the year in offshore areas than any other gull. Kittiwakes
occur in high densities near their colonies in summer in the Sound of Mull (JNCC
1997). Low densities are found in Erisgeir, lona and adjacent islands, Fionnphort to

Shiaba, Shiabato Loch Buie and Dervaig to Calgary Bay (R.Evans pers. comm.)

* Feeding

Kittiwakes are offshore, oceanic feeders. They feed on small estuarine fish and
invertebrates, which they catch near the surface. They forage in flocks especialy in
summer and typically gather where shoals of fish rise to the surface. They swoop to the

surface and grab food or duck underwater after it.

* Breeding

Kittiwakes breeding colonies are on coastal cliffs and islands. The Inner Hebrides has
23,500 breeding pairs (Boyd & Boyd 1996a). They are not vulnerable to oil pollution
because of their aerial habits and scattered distribution. They may be at increased risk in
autumn when they join flocks of other species in inshore waters (Webb et al 1990)

Great-black backed gulls (Larus marinus)
» General distribution and characteristics

Great black backed gulls are less vulnerable than most gull species to oil pollution due
to both a highly dispersed breeding distribution and a tendency to occur widely
dispersed at sea throughout the year. They are found distributed over most of the coastal

areas of Mull.

L ocation Number of pairs
Treshnish Isles 95

lona and adjacent Islands 112

Fionnphort to Shiaba 136

Shiabato Lochbuie 10

Tobermory to Dervaig 12

Eileanan Glasa 35

R.Evans pers. comm.
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* Feeding
Great black backed gulls are predators, scavengers and pirates. Their food is obtained
by foraging at sea, in the intertidal zone or behind fishing boats, in fields and rubbish

tips rendering them potentially vulnerable to oil pollution on the sea or on shore.

* Breeding

Great black backed gulls breeding colonies are found on islands or on top of rocky
stacks. Many birds nest as isolated pairs as opposed to nesting in dense colonies and
breed in pairs of ten with the largest assembly (100 pairs) found on the Treshnish Isles
(Boyd & Boyd 1996a).

Lesser black-backed gulls (Larus fuscus)
» Genera distribution and characteristics

Lesser black-backed gulls are partial migrants in the waters west of Britain. They are
present mainly from April to October and tend to migrate south after breeding. They are
less numerous than herring gulls and move through the Hebrides in large numbers in
spring and autumn. They are found distributed over most of the coast of Mull.

L ocation Number of pairs
lona and adjacent Islands 15

Fionnphort to Shiaba 72

Shiabato Lochbuie Low numbers
Tobermory to Dervaig 3

R.Evans pers. comm.

* Feeding

Lesser black-backed gulls are opportunistic feeders and mostly feed at sea by
scavenging and predating on trawler discards or by surface feeding on fish shoas
(Webb et al 1990).

* Breeding
Lesser black-backed gulls breeding colonies are found on offshore islands in coastal

sand dunes and on iglets. They are at alow risk of pollution aslittle time is spent on the
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sea surface during the breeding season. Communal roosting at coastal sites outside the

breeding season could expose local concentrations of birdsto oil spills.

Common gulls (Larus canus)
» General distribution and characteristics

Common gulls are common in the Hebrides but mainly inland, not on the coast or the
sea, therefore they are not generally susceptible to oil spills. (LIoyd et al 1991). There
are 82 pairs are found on Garmony, 112 pairs on Calve idand and 73 pairs from

Tobermory to Dervaig (R.Evans pers. comm.)

Terns

Inshore waters are particularly important for terns. All species are summer visitors to
the area. When breeding, terns feed mainly on sand eels and during the day the birds are
absent from the colony, fishing a sea. They are not at high risk from oil pollution due to
their largely aerial lifestyle. The greatest risk is on beaches where there may be feeding
and roosting concentrations of terns (Webb et al 1990).

Common tern(Sterna hirundo)
» General distribution

Rarer than the Arctic Tern, the largest British colony of 728 pairs was near Mull in
Glas Eileanan (Lloyd et al 1991). Low numbers are found in lona and in Fionnphort to

Shiaba (R. Evans pers. comm.).

* Feeding
Feed on marine and freshwater fish and aquatic invertebrates. They fish by plunging

through the waters surface from a hovering position.

* Breeding
Nest and breed on coastal areas. The common tern has small colonies of less than 30
pairsin the Treshnish Isles (LIoyd et al 1991).
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Arctic Tern(Sterna paradisea)
» General distribution

The coastal waters of western Scotland are important for arctic terns, which are the
most numerous in Scotland. They use a wide variety of nesting habitats including
grassland, dunes and moorland near the coast, offshore islands and inland lochs. They
are found off the West tip of the Ross of Mull, on lona, Ulva and on the coast of the
Firth of Lorn from Fionnphort to Shiaba. The greatest threat from oil therefore isif oil

washes up on the beaches where they may be roosting.

*  Feeding
They feed by plunge diving into shoals of fish and crustaceans just below the surface
of the water. Large concentrations are found on the Treshnish isles (¢.300 pairs)

* Breeding
Over 1623 pairs breed in Argyll and Bute district (LIoyd et al 1991).

Auks

These include guillemots, razorbills and puffins.

Guillemots(Uria aalge)
» General distribution
The complex coastline with many islands in this area support many black guillemots

Black guillemots (Cepphus grylle) are sedentary and tend to remain near their breeding
areas for much of the year. During August and September they tend to concentrate in
sheltered areas away from strong tides in order to moult. Their nest sites consist of few
numbers and are hidden in cliffs or in boulder scree and storm beaches. They tend to be
distributed over most of Mull, especialy on Staffa and the Treshnish Isles(4780
guillemot and 40 black guillemot individuals). Main concentrations occur in northwest
of Lunga between Harp Rock and Corran Lunga. Low numbers are found on lona and

Fionnphort to Shiaba (R.Evans pers. comm.).
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* Feeding

Guillemots feed on fish and some marine invertebrates. They feed by diving from the
surface to about 20m and swimming underwater. Most breeding birds feed within 50km
of their colony athough their foraging range just prior to egg laying can be up to
200km. Thus they can be susceptible to oil at sea.

* Breeding

Concentrations near the major colonies in the breeding season and in other areas off
western Scotland during the moult period immediately following the breeding season
are particularly vulnerable to ail pollution. Most birds' breed in large colonies on steep
mainland cliffs of over 30 metres high and on cliffs, level parts of rock stacks and
offshoreislands. They are at risk as they spend alot of time sitting on the surface of the
water thereby increasing the likelihood that they would have contact with any oil

pollution.

Razorbills(Alca torda)

» General distribution

Razorbills were most abundant in the waters off Western Mull and in the Sound of
Mull during March and April. Outside this period, many birds moved to waters south
and east. Small concentrations were present off Southern and Western Mull in July and
August and on the Treshnish isles(240 pairs).

* Feeding

Razorbills eat fish and dive from the surface with a flick of their wings and swim
underwater to catch fish at depths of 5-7m. Breeding birds can forage 20-30 km from
the colony although most feed within afew km (Lloyd et al 1991).

* Breeding

Razorbills don’t build nests but lay a single egg in crevices or under boulders and
usually share colonies with other species of seabird. 80% of the Razorbills were found
at colonies in Scotland and Argyll and Bute had 6230 breeding birds (LIoyd et al 1991).

They are especialy vulnerable to oil pollution because of the amount of time they spend
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sitting on the surface of the water. Tasker et al (1990) placed this species in the highest
category of vulnerability to oil pollution.

Puffins(Fratecula artica)
» General distribution

Puffins are the smallest of the auks and are only present in small numbers between
March and September. The highest densities were found over the shelf area west of the
Outer Hebrides and in the sea of Hebrides. The locations of maor puffin wintering
areas have still not been established. Its colonies are mostly on offshore islands or
inaccessible mainland cliffs. General distribution of puffin colonies is mostly in the
north west of Mull and are found in nest holes in the maritime grassland of Staffa and
on the Treshnish idles (750 individuals).Small numbers are found in lona and from
Dervaig to Calgary Bay.

* Feeding
They feed on fish and marine invertebrates. They dive from the sea’s surface and swim
underwater after fish which they catch in depths of less than 15m.

* Breeding

Puffins lay a single egg underground in a burrow dug into turf or under boulders. At
the peak of the breeding season, huge flocks gather at the breeding colonies. In spring
Puffins moult their feathers and become temporarily flightless which makes them highly

vulnerable to oil pollution between March and Apiril.

Seaducks

Eider (Somateria mollissima)
* Generd distribution
It is the most common species seen in coastal areas. The highest numbers are seen in

November with the main concentrations in the South of Mull and in the Inner Sound.
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Birds migrate to the inner sound to moult. In January concentrations were mainly seen
off Western Mull.

The Eider ducks tend to be present in sea lochs especially in Loch a Chumhainn, Loch
Scridian (which can hold up to 300 birds usually concentrated at mussel farms) and
Loch nakeal and small numbers at Loch Spelve.

* Feeding and Breeding
They feed by dabbling in shallow intertidal areas and feed on bivalves and crustaceans.
The Sound of lonaistheir main feeding and breeding ground.

Other birds found include:

Grebes

Little grebes are found on all sheltered coasts south of Mull. Slavonian grebes have a
nationally important wintering site at Loch na Keal and are occasionally seen in Loch
Scridian and Loch Spelve (R.Evans pers. comm.). Grebes spend most of their time on

the surface of the water so are highly vulnerable to oil pollution.

Red-breasted Merganesers
Loch na Keal holds a small wintering concentration of 60-100 birds (R.Evans pers.

comm.).

Ringed plover

The majority of nesting pairs of Ringed Plover are found nesting on beaches and high
densities nest round the Sound of lona and they use the shores as feeding grounds
during migration. Pairs of breeding ringed plovers in the Inner Hebrides in 1984 were
500 (Lloyd et al 1991).

Chough
Cliffs are important habitats for choughs, one pair on Mull are the most northerly

breeding chough in the world (Pritchard et al 1992)
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Migrant and wintering wildfowl

Most important in this region are the island lochs, which act as roost sites to important
numbers of passage and wintering geese such as Greenland barnacle and Greenland
white-fronted geese. The Greenland population of barnacle geese is becoming
increasingly concentrated on inhabited, cultivated islands. The Dutchman’s cap in the
Treshnish isles support approximately 2% of the wintering population of Greenland
barnacle geese. (Pritchard et al 1992).

1.220TTERS

e Species

The only species of otter found in the UK isthe Eurasian otter Lutra lutra. Itismainly
coastal athough needs to be situated next to freshwater in order to was salt out of its
coat, is slow breeding and is highly vulnerable to factors such as disturbance which
might cause sudden population changes. Recovery is slow so is the marine mammal

most likely to show both immediate and long term effects of oil pollution.

» Generd distribution

Distribution in the Inner Hebrides is largely unknown, as not enough surveys have
been carried out in thisregion. It is believed that otters use all coastal habitats although
food is less available on long sandy beaches, saltmarshes and exposed cliff headlands
than in sheltered rocky inlets. It is unlikely that there is any part of the coastline that is
not used at least occasionally by otters but activity is concentrated where the shore is
rocky and there is an extensive seaweed zone. The Hebridean population is important
because of its size and genetic diversity (Turtle & Meakin 1997).

The highlands and sea lochs of Argyll and Bute support some excellent otter habitat
and the long and frequently sheltered stretches of coastline there have a high otter
population. The only place otters have been specifically mentioned is in the Sound of

lona Marine Consultation Area.
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1.23 SEALS

e Species

Two species of seal are common in the British Isles. The grey seal Halichoerus grypus
and the common seal Phoca vitulina.
The Sea Mammal Research Unit (SMRU) carries out annual surveys of all the major
seal breeding coloniesin Britain.

General characteristics

e Habitat

Grey sedls favour remote, inaccessible, waves exposed sites and are associated with
deeper, more open water areas.
Common seals however tend to inhabit sheltered inshore areas and use islands and

sandbanks as haul out areas.

* Breeding

Grey sedls form large breeding aggregations on land between September and
November. During spring and summer the nursery islands hold few seals and the
breeding grounds above high water have none at all. Males reach sexual maturity at 5-6
years and females at 3-6 years. Subsequent copulation’s occur 15-18 days after giving
birth.

A mature female can produce up to 1 pup a year, which suckles and remains on shore
for 3-5 weeks. During this time pups need to be fed by their mothers approximately
every 3-4 hours. Grey seal milk is high in fat so they will put on weight quickly.
Between feeding bouts, mothers swim and observe their pups from offshore. Adults do
not feed whilst suckling so they may lose up to a third of their body weight during this
period which renders them vulnerable to emaciation during an oil spill. Pups are weaned
at 16-21 days after moulting from their birth coat to their adult coat and then live off
their fat reserves during a learning-to-feed period (Barnett et al 1998). Where the seals
go at thistime is largely unknown, but what is known is that many seals return to the

islands to moult in January and February. Males are the first to return to the breeding
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grounds, gathering from late July onwards. By late August the heavily pregnant females
join the males. The males must have significant body reserves as to retain a position on
the breeding grounds they must remain for up to 8 weeks without leaving to feed or
drink (Boyd & Boyd 1996a). This is a significant drain on their resources and can
render them vulnerable to disturbance during this time.

Common seals do not form large breeding colonies and the pups do not remain on land
but instead are born at low tide between mid-June and mid-July and are ready to leave
the shore on the first high tide that follows (Gubbay 1988). Males reach sexual maturity
at 4-6 years and females at 3-5 years. The mothers are very attentive to their pups,
unlike grey seals and accompany them into the water. Pups are weaned at 21-30 days
but unlike grey seals are born with their adult coat. Moulting then tends to occur in
August. Like grey seals they have to learn to feed themselves and tend to feed initialy
on shrimp (Barnett et al. 1998).

Seals are highly susceptible to disturbance during the breeding season and this will
play a factor when deciding on the best method for clean up. Excessive disturbance of
mothers and pups on seal pupping beaches by shore clean-up teams may lead to
abandonment. Animals expected to be most at risk are fur seals, females with pups and
any debilitated seals (Hansen 1985).

* Breeding and Haul out sites

The SMRU undertakes annual aerial surveys of the main breeding sites. The grey
seal’s summer haul out and breeding sites are concentrated in the west of the region.
The main breeding sites being in the Treshnish Isles (the great majority born on Lunga,
Fladda and Cairn na Burgh islets and Sgeir @ Chaisteil & Sgeir an Eirionnaich and on
Soaidland off the Sound of lona (Duck 1997).

The common seal is not as abundant as the grey seal but significant populations can be
found almost anywhere throughout the year. They tend to breed on the sheltered coasts
of the Inner Hebrides and their numbers represent approximately 18% of the British
population based on numbers of moulting individuals (INCC 1997). They are often seen
around the Sounds of Mull, Loch Spelve, the Sound of lona and the Treshnish Isles. The
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main areas where common seals haul out in August are Ulva on Mull and the south of

Ardmeanach within Loch Scridian and Loch Tuarth, adjacent to Lagganulva wood.

1.24 CETACEANS

Harbour porpoise and bottlenose dolphins are listed in Annex 2 of the habitats and
species directive as being species whose conservation requires designation of Special
Areas of Conservation.

* Species
Cetaceans include baleen and toothed whales, dolphins and porpoises. Occurrences are
usually related to the fact they annually migrate through the sea of Hebrides (C. Parsons

pers. comm.).

The commonest cetacean in the Hebrides appears to be the harbour porpoise Phocoena
phocoena, which is widely distributed in nearshore waters and seen mainly between
July and October. The gestation period is 11 months, calves are born in June and July
and are dependent for up to 8 months (Barnett et al 1998).

The white-beaked dolphin (Lagenorhynchus albirostris) is most frequently seen in June
to September and feeds on herring, mackerel and haddock.

Bottle-nosed (Tursiops trencatus) has an uncommon peak in April and September.
Gestation period is 12 months. Calves are born in the spring and summer (Barnett et al
1998).

Risso’'s dolphins (Grampus griseus) breed between April and July and move into
waters around the Hebrides from June or July to November. They are frequently seen

inshore in summer mainly between March and September.

The common dolphin (Delphinus delphis) is often observed offshore and peaks in
abundance between May and August (Evans 1997). The gestation period is 10-22
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months. Calves are born from spring to autumn and are dependent for up to 19 months
(Barnett et al 1998).

Minke whales (Balaenoptera acutorostrata) are widely distributed in small numbers
and sighted between July and October. They eat herring, mackerel and cod and have
been known to follow spawning concentrations of these species (Boyd & Boyd 1996b).
They have a gestation period of 10 months and calves are born in the winter (Barnett et
al 1998).

Fin (Balaenoptera physalus) whales occur in the Hebrides in late summer and autumn.

These species are usually sighted as they pass through the area on migration.

The Long finned pilot whale (Globicephala melas) is uncommon and mainly appears
offshore between April and September. It feeds mostly on large squid, cod, turbot and

horse mackerel.

The Killer whale (Orcinus orca) has aso been sighted but is uncommon and little is
known about its breeding patterns. It ranges widely west of the Hebrides (Evans 1997).
It tends to only be seen between May and September and eats porpoises, dolphins, seals,
seabirds and fish such as salmon, cod and halibuit.

* Feeding
If any of the prey species mentioned are affected by the oil spill then this will

obvioudly affect the cetacean.

The coastal waters of the region form one of the richest areas in the UK for whales,
dolphins and porpoises (JNCC 1997). Information on the general distribution and
population numbers of cetaceans in UK waters is not at all comprehensive. The Sea
based coverage is patchy but is based on stranding, sightings and a few cruises that tried
to assess numbers (C. Parsons pers. comm.). Stranding and sightings data are good to
give an indication but do not allow any definite statements to be made. Associations
between whales and seabirds are a good indicator of distribution. Minke and Pilot
whales tend to be associated with Gannets and Kittiwakes. Whales may be guided to
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prey by the birds but birds gain more by following the whales as whales drive prey to
the surface and within striking depth of diving birds.

Evans (1987) indicated that the most important areas for cetaceans are along the west
coast of Britain with particularly good sites around the Outer Hebrides which are
important feeding areas for several species during the summer months as well as

supporting resident harbour porpoise populations.

Sghtings of species:
Harbour porpoises have been seen in and around the Treshnish isles, around Mull and
the northern part of the sound of Mull.
The Minke whale occurs regularly around the Treshnish Isles and Northwest Mull in
the summer, in an area around Caliach point and off South West of the Ross of Mull.
Risso’s dolphins are sighted all round the coasts of Mull.
Killer whales are sighted in the vicinity of lona, Staffa and the Treshnish isles.
Pilot whal es have been sighted off south-east Mull.

Establish the effects oil will have on wildlife and their vulnerability to oil spills as this

will have an effect on determining protection priorities

1.3 Effects of ail on:
1.3.1 Seabirds

The effects of oil are dependent upon breeding, behavioural characteristics and season
in relation to life cycle. Common effects are hypothermia, drowning, pneumonia,
enteritis and starvation.
» Direct casualties

Birds tend to be either killed or disabled by oil. Observation shows that birds appear to
take little notice of oil until they swim into it, which remains to be disproved (Bourne
1985). Theinitial effect of oil is rapid penetration into the feathers causing them to lose
their insulating and water-repellent properties and allowing cold water and air to
penetrate to the skin. Birds that live on water will lose buoyancy and sink and any
attempts to fly will quickly deplete a bird's fat reserves. This leads to increased
demands for energy to keep warm and to stay afloat and all leads quickly to the bird




becoming hypothermic and either causes rapid death or forces the bird to beach itself

leaving it vulnerable to predators and unable to feed and hydrate.

* Physical exposure

Seabirds exposed to hydrocarbons in oil can become severely anaemic. This in turn
decreases the birds oxygen storing capacity and therefore decreases the time it can
spend underwater which has an impact on the efficiency of their foraging for food.

* Ingestion

If seabirds preen whilst being oiled they ingest a variety of toxic materials such as
polyaromatic hydrocarbons (PAHSs). They may also lose the ability to extract water
from saltwater and become dehydrated. Once absorbed across the gastrointestinal tract,
effects include gastrointestinal irritation, dehydration, haemolytic liver and other liver
abnormalities and long term reproductive failure (Leighton 1995). Some oils may also
be toxic through skin contact. Birds therefore may die from exposure, drowning,

starvation, dehydration, intoxication or stress.

» Food supply
Oil may either inhibit feeding or kill prey causing starvation. This leads to nesting
failure and reduced brood sizes. Maor spills can directly destroy large numbers of

adults and indirectly result in the starvation of nestlings deprived of food.

» Lifecyclesand reproduction

There is little or no information on whether adult birds ingest oil and pass it to their
chicks. Eating oil contaminated food causing changes in timing of the breeding season,
nesting failure, inhibits egg production or reduces brood sizes which reduces the rate at
which populations can replace |osses.

Sublethal amounts of ingested oil may lower reproductive success by depressing egg
laying and altering yolk structure hatchability (Grau et al 1977).

Lightly oiled birds may contaminate their eggs during incubation and result in lower
population recruitment. This especially affects auks, which have low reproduction rates
(IMO 1980).
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1.3.2 Otters

Little is known about the effects of oil on otters. Following the Exxon Valdez oil spill
in Alaska in 1989, in which more than 1,000 sea otters are known to have died, 214
carcasses were collected and tested for petroleum hydrocarbons. Of 152 sea otters with
external oil present, 66% had interstitial pulmonary emphysema, 55% had gastric
erosion and haemorrhage, 42% had both of these lesions. Of 62 otters with no external
oil found, 21% had interstitial pulmonary emphysema and 6.5% had gastric erosion and
interstitial pulmonary emphysema. From this it was concluded that these were caused
by crude oil exposure (Lipscomb et al 1993a & b.)

* Ingestion

As otters groom they ingest oil which can cause toxic effects. Sea otters prey on awide
variety of benthic marine invertebrates (Riedman and Estes 1990 in Loughlin 1994).
The health problems to otters caused by the ingestion of oil are similar to those of seals
and include pulmonary emphysema, anaemia and hypoglycaemia (Conroy et al 1997).
Potential long-term chronic effects of oiled prey on the sea otter population are of

concern but as yet not enough is known about this.

e Insulation

The problem with otters is that, unlike all other marine mammals, they have little
subcutaneous fat to aid in reducing heat loss. They are dependent upon air trapped by
their fur for insulation which prevents excessive heat loss. The contamination of sea
otter fur with crude oil or dispersants reduces this insulation causing saturation of the
fur which decreases the natural water repellency of the pelt, and |eads to problems with
thermoregulation which subjects the animal to hypothermia (Costa & Kooyman 1982,
Williams et al 1988).

The fur must be continuously groomed in order to be effective at repelling water.
Davis et al (1988) measured grooming rate of oiled otters and found it increased from
35% to 61%. This continuous need to groom is one of the features that make it so
susceptible to oil fouling. Behaviourally, the otter's normal preoccupation with
grooming may become obsessive after fouling. So grooming not only makes the fouling

worse by spreading oil onto clean areas and rubbing it deep into the fur, it will displace
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other behaviours such as feeding, resting and caring for their young (Ralls and Siniff
1990).

1.3.3 Seals

Seals do not seem to be heavily affected by oil pollution. There is no evidence that
they were severely impacted by any of the oil disasters so far (SEEEC 1998, Richie &
O’ Sullivan 1994). Because there is little experience of severely oiled sealsit is difficult
to determine exactly what the effects will be on them. St Aubin (1990) reported that
incidental ingestion during feeding, exposure to vapour concentrations, chronic eye
problems and limited surface fouling with relatively fresh oil did not appear to cause
significant distress but warns that it may give rise to subtle effects that will only become

apparent through long term monitoring.

» Avoidance and Detection

Generally seals will avoid a spill area. However the Torrey Canyon disaster claimed 2
or 3 grey seals had been observed surfacing in the oil slick and as many as 12 seals had
died (Spooner 1967). Following the sinking of the Amoco Cadiz in 1978, 6 dead grey
seals found were covered with oil (Prieur & Hussenot 1978). Seals are well equipped to
detect oil. They have acute vision and a good sense of smell (St. Aubin 1990).

* Ingestion

Grey sedls tend to feed benthically whereas common seals rely on pelagic prey species
(Richie & O’ Sullivan 1994). Grey sedls are therefore more likely to be affected, as oil
spilled will smother benthos. There is no evidence so far that petroleum residues
accumulate with repeated exposure however oil fractions are toxic and effects range
from acute death to organ damage and other subtle effects may only become apparent
after long term monitoring.

1.3.4 Cetaceans
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Threats to cetaceans from oil pollution are uncertain. There is little evidence that
cetaceans have been killed in previous oil spills and no evidence of any cetacean deaths
in the Sea Empress disaster (SEEEC 1998). Indirect effects such as the loss of habitat
quality and reduction in prey availability will have some impact on the populations in
the area but as yet thisis unknown.

* Insulation
Cetaceans do not preen fur or feathers so are unlikely to ingest oil or suffer from the

effects of hypothermia.

* Inhalation

Cetaceans are air-breathing mammals and must surface from time to time, thus they
could suffer toxic effects of inhaation but there is little reliable information. Vapours
can lead to lethargy and intoxication (Geraci 1990) and also irritate and damage soft
tissues i.e. mucous membranes. Vapour concentrations could reach critical levels for the
first few hours after a spill and a cetacean unable to leave the scene during that time
could be harmed. For a given exposure, the effect would depend on the health of the
anima and its immediate response to stress i.e. a panicking whale would probably
breathe faster and so inhale more vapours. Gubbay & Earll (1999b) have reported that
volatile hydrocarbons accumulate in tissues such as the brain and liver of mammals
causing long term effects such as neurological disorders and liver damage.

* Ingestion

There is virtually no data available on the health effects of hydrocarbons on various
species of marine mammals.
Hydrocarbons are toxic but it seems unlikely that a cetacean would ingest much floating
oil, however the behaviour of a stressed animal cannot be predicted. Toothed whales
(dolphins, porpoises and killer whales) feed on zooplankton which assimilate
hydrocarbons from water. Those species which feed on fish are less likely to be exposed
to oil concentrations (Geraci & St. Aubin 1980). Oil may have an effect on the prey
species, which leads to an increase in competition for food. Low but detectable amounts

of PAH’s were observed in the muscle tissue of 10 species of marine mammals in
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eastern Canada (Hellou et al 1990). Therefore it is possible that there could be long term

effects due to the bioaccumulation of hydrocarbon residues in body tissues.

* Toxic effects

There is no real evidence of cetacean deaths attributed to oil. Collecting such evidence
however is virtually impossible as mammals are only visible for short periods and dead
animals may not wash ashore.

» Detection and avoidance

Cetaceans appear to detect oil but not necessarily avoid it. Under experimental
conditions bottlenose dolphins (Tursiops truncatus) have been shown to detect oil on
the surface of the water (Geraci et al 1983). Smith et al (1983) set up an experiment to
see the reaction of bottlenose dolphins to a controlled oil spill and found that all
dolphinsin the study avoided oil and swam underneath it, surfacing in the clean water.

In most reports of oil dlicks they generaly appear to be indifferent and do not
specifically avoid it, in fact they have been sighted feeding, surfacing and swimming
through heavy concentrations of oil. The dolphin’s initial reluctance to contact the oil
therefore, may have been a natural response to a new stimulus and does not necessarily
indicate a conscious avoidance. Within an hour each dolphin emerged in the ail either
by accident or as part of an investigative process (Smith et al 1983). They were not seen
surfacing again in the oil and this aversion could have some consequence in situations

where dolphins may become trapped as the only route out is blocked by oil.

Another study was carried out by St Aubin et al (1985) who investigated how dolphins
react to different viscosity’s and colours of oil and whether day or night played a part.
In their response the dolphins were presented with three different oils under two
conditions of visibility. It was found that overall, dolphins avoided the oil both day
and night but it was with the thin sheen of oil that there was no avoidance, suggesting a
threshold may have been reached for their ability to detect the oil. It was therefore
concluded that irrespective of light, the dolphin’s tactile sense played a more important
role in the dolphins reaction to oil. This sense will serve them well in any encounter
with oil spills at sea and the shown reaction to oil both by Smith et al (1983) and St.
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Aubin et al (1985) confirms reports that cetaceans are not wholly affected by spills at

Sea

1.4. Vulnerability to oil spills

1.4.1 Seabirds

» General Distribution

The distribution of seabirds both inshore and offshore is dependent upon season. In the
UK, species tend to come ashore to breed between March and June so numbers are
highest at these times. Colonies however tend to be above the high tide mark so if oil
comes onto shore they tend not to be affected. It is important to know where the
colonies are distributed as some birds tend to feed up to a radius of 10-20 miles away
from their colonies (Charlie Self pers. comm.). Other birds, such as Terns, oyster
catchers and ring plovers tend to nest and feed on beaches. Thus oil on the beaches will
affect the feeding grounds so these birds will starve to death.
The work of the seabirds at sea team (JNCC) indicated that gannets, kittiwakes and
puffins were widely dispersed during winter and therefore not particularly susceptible to
oil pollution then. Guillemots however remain inshore so are highly susceptible (Blake
et al 1984).

» Behaviour

The most important casualties are auks and diving sea ducks. This is because they
spend much of their time on the sea surface and dive rather than fly up when disturbed.
Therefore they are likely to surface in a dlick and become heavily coated with oil (Clark
1997). Guillemots are the most vulnerable species to oil pollution due to their high
numbers and the fact they spend so much of their time on the surface and feed by diving
in pursuit of fish.

* Low reproductive rate
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Auks and sea ducks have low reproductive rates so it takes longer for the population to
recover as they are unable to quickly restore numbers reduced by adult mortality. These
species are therefore particularly susceptible to oil pollution and must claim high
priority in any conservation measures that are attempted. An oil spill may eliminate a
large proportion of breeding adults and potential first breeders so recovery would take
an extremely long time. This would have a huge impact (Freedman 1995).

* Lost clutches

Auks are capable of replacing lost eggs and successfully rearing chicks from the
replacement provided that relaying takes place as soon after the origina lay as possible.
Gulls and sea ducks in general have larger clutches so have a greater capability of

replacing the lost clutches.

*  Moults

Sea ducks are vulnerable during their autumn moult phase when they are flightless.
In the course of a normal puffin moult, the primary feathers are dropped and the birds
become flightless for a period. In this condition they are particularly vulnerable to oil

pollution on shore.

e Population effects

It has been feared that oil spilled on the oceans would destroy seabird populations or at
least reduce them to a fraction of their former size. Although losses are unfortunate we
must ask ourselves whether there has been a detrimental effect from oil pollution on
seabird populations. The answer overall appears to be no. Dunnet (1982) has estimated
that there is a natural mortality of over amillion birds a year, yet the average annual oil-
induced mortality is only in the thousands. The importance of this pollution-related
mortality overall on seabird populations is unknown. It has been said that oil-pollution
deaths are only removing the surplus birds as it has been noted that colonies wiped out
by an oil spill are rapidly re-colonised with the non-breeding segment coming in from
the sea. This should reduce the ability of the population as a whole to recover but we

have no way of knowing if it has slowed population growth.

* Feeding
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Many birds rely on the sea and coast for food and it is this factor that makes them
especialy vulnerable to oil pollution. Terns for instance plunge dive from the air into
the sea to catch fish, this means that if they dive through an oil dlick they will become
coated with oil (Baker et al 1990).

1.4.2 Otters

There is no behavioural evidence, including differences between summer and winter
activity, to suggest that otters are more or less vulnerable to an oil spill at any specific
time of the year (Richie & O’ Sullivan 1994)

e Primarily coastal animals
Coastal regions, especially those in remote areas such as the Inner Hebrides, are

therefore very important refuges for otters.

» Strong sitefidelity
This leaves them in danger of becoming oil-contaminated, as they will be lesslikely to

move away from the areaif an oil spill occurs.

* Feeding habits

They are small and energetic and unable to tolerate interruptions in feeding. They have
high metabolic demands relative to other marine mammals and need to consume 20-
25% of their body weight per day. They feed on benthic organisms and obtain prey by
diving down and then floating at the surface to consume it, rendering them vulnerable to

surface oil.
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1.4.3 Seals

* Insulation

Seals rely on either blubber or dense fur for thermoregulation. Those with blubber are
not particularly affected but fur seals will lose the insulative value of their pelt leading
to thermal stress.

Pups have little subcutaneous fat and so have to rely on their birth coat before they
have established adequate blubber to keep warm, rendering them vulnerable to
hypothermia.

* Eyesand skin

Oil is an irritant to the eyes and mucous membranes and can impair movements of
more delicate structures such as eyelids and irritate the cornea. Continued exposure
could result in permanent damage. Petroleum fractions remove protective lipids from
the skin surface. On exposure to crude oil seals have difficulty in keeping their eyes
open and develop severe conjunctivitis, swollen membranes and corneal abrasions and
ulcers (Lowry et al 1994). As seds have large, protruding eyes they are particularly

vulnerable.

* Reproduction

Seals spend much of their lives at sea but occupy land to reproduce and moult. Pups
are therefore the most susceptible age group to oil pollution. Most seals are colonial
breeders and very large numbers may be exposed to asingle oil slick (Baker et al 1990).
Seals can be vulnerable to oil pollution during their breeding season if oil contaminates
their breeding beaches and seal pups may be in danger of suffocation if thick deposits of
oil are washed ashore. Grey sea pups are more susceptible to oil pollution than
common sedls as they stay on beaches for 3-5 weeks after birth. However the loss of a
years offspring may be of little consequence in a population with many overlapping
generations.

Sedls rely on scent to establish the mother-pup bond. Oil coated pups may not be
recognisable to their mother and be prematurely abandoned (Gubbay & Earll 1999b). A
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more serious problem might be if females were loath to abandon pups when threatened

by major oil pollution (McLaren 1990) causing them also to be coated in oil.

o Sitefidelity

Sedls are selective in their choice of breeding ground and for that reason entire life
histories feature seasonally synchronous reproductive activities at well established sites
(McLaren 1990). This may involve long distance homing, from feeding grounds to
massive breeding colonies, with risk of exposure to pollutants. Added to this again is
the likelihood that some individuals may refuse to abandon areas that have been

contaminated.

e Habitat

Physical characteristics of a habitat could influence the way in which a seal contacts
oil (McLaren 1990). Qil on a sandy shore is readily rubbed into the seals coat although
clean sand can cleanse the oil off by adsorbance and abrasion. Smooth rocky shores
might receive only a thin coating of oil during a maor spill although depressions and
tide pools could accumulate oil leading either to smothering or sequestering the oil

away from contact by seals.

e Inhalation

Because sedls are air-breathing mammals they are required to surface in order to take a
breath. When breathing they barely raise their nostrils above the level of the water
rendering them particularly vulnerable to hydrocarbons and other chemicals evaporating
from the surface of a dlick. Direct inhalation of toxic chemicals such as the mono and
poly-aromatic hydrocarbons (PAH’s) present in crude oil which evaporate off in the
first few days of a spill can cause multiple problems. Local inflammation of mucous
membranes of the respiratory tract, followed by possible pulmonary haemorrhage and

general congestion tend to be seen. (N.Gutteridge pers. comm.)

* Feeding and Ingestion
Significant amounts of hydrocarbons would probably not be consumed by seals as it
has been observed that although they scratch themselves with their flippers, they do not

seem to mouth or lick themselves and also none of their prey has accumulated
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hydrocarbon residues (McLaren, 1990). When ingested, crude oil can lead to a
deterioration in digestive function and gastro-enteritis (N.Gutteridge pers. comm.).

Those animals compromised by pre-existing disease are particularly vulnerable to this.

e Systemic damage

Systemic damage can be varied, extreme and fatal. Damage to the hepatic and renal
systems which attempt to break down the oil can be severe. Laboratory studies on
phocid seals have demonstrated that the blood may transport petroleum hydrocarbons
and distribute it to many tissues including blubber, muscle and liver (St Aubin 1990).

Besides liver and kidney damage, the central nervous system is also affected. Lesions
in the CNS caused by the hydrocarbons are thought to be responsible for disorientation,
depression, excitation and aberrant swimming behaviour (N.Gutteridge pers. comm.).

Thisdamageisfatal.

1.4.4 Cetaceans

» Sitefiddlity

Cetaceans show strong site fidelity. This strong attraction to specific areas may
override any tendency for a cetacean to avoid the noxious stimuli of oil. Although most
species do have the flexibility to search out new areas when old ones become

unsuitable.

e Migration

Many cetacean species migrate, potentially exposing them to spilled oil along the
route. As migration is a necessary event, oil may change this pattern but is unlikely to
override the impul se.

» Surface contact

Cetaceans have no fur thus loss of insulation is not a concern. The cetaceans skin acts
as a barrier to the noxious substances found in petroleum, so there is only transient
damage to cells (Geraci 1990). If the skin is broken however, oil does not impede

healing but may introduce pathogenic micro-organisms.
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* Feeding

Cetaceans that feed at the surface and on the seabed are more at risk of ingesting oil
than those that feed in the water column. Concern is that oil may adhere to the baleen
plates of Baleen whales so asto block the flow of water and interfere with feeding. there

is however no evidence of this (Geraci 1990).
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2. Establishing prioritiesfor protection.

Now that we have addressed the species present in the area and assessed the general
impact that an oil spill will have on them, we can begin to set priorities for protection.
Thisisdifficult to determine. Different groups will have different interests and priorities
will change depending on the type of oil spilt and the tide and current direction.
Seasonal variations such as breeding or migratory seasons and other variations such as
tourism will also have to be taken into account. Since it will not be practical to respond

to every mile of shoreline then the following points have to be taken into consideration:

1. How desirableisthe protection of a particular resource?

In order to establish prioritiesit isimportant to locate sensitive areas i.e. commercially
productive areas such as fish farms, breeding sites, migratory routes and rare and
vulnerable habitats (see 2.1).

2. Towhat extent is this protection practical.

It isimportant to take into account competing demands. A forum would have to be set
up to bring the interested parties together. (see 2.2)

3. Availability of local knowledge

4. Variationsin priorities

2.1 Locating sensitive areas.

* Productive areas- i.e. fishing areas (thisis not within the scope of this project)

i.e. amenity areas (not within the scope of this project)

» Breeding sites- locations along shoreline or in water where breeding aggregations of
animals form e.g. seal breeding sites, seabird colonies and feeding areas. The
importance will be determined to a large extent by the percentage of the population
that use it, its degree of isolation from other sites and the number of other breeding
sitesthat exist.
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e Migration routes- used to move from feeding to breeding areas. i.e areas where
cetaceans are sighted. Importance depends on the geographical flexibility,
percentage of overall population and the time span of use.

* Rare and vulnerable habitats
These include:

-Ramsar sites

None on Mull but they are present in the rest of the Inner Hebrides

-Natura 2000 sites

* SPA (from EC directive on the conservation of wild birds 1979 which requires
special measures for bird habitats and wetlands)

- The Treshnishisles are an SPA.

» Potential SAC’s (to conserve biodiversity across the EU).

-These include Ardmeanach and Gribun Shore and Crags (L. Mcteague per com)

o SSSI- areas of special interest by reason of their flora, fauna, geographical or
physiographical features (see appendix 1).

* Marine Consultation Areas

The Sound of lona

* National Scenic Areas

-Loch nakeal, Mull

* Environmentally Sensitive Areas

The whole of the Isle of Mull is declared an Environmentally Sensitive Area.

An attempt should be made to locate all these sensitive areas on a map. It is important
to develop environmental sensitivity maps to help streamline decision-making. These
maps should be prepared for each season with indications of which particular species
are most likely to be present with respect to reproduction, migration and feeding
behaviour. This has been done to some extent with the Nature Conservancy Council
Maps (1990). Up to date datais not generally available.

Environmental sensitivity indices can be used as a basis to help agree on priorities for
protection. However thereisalot of controversy with these indices, with many
researchers dismissing them as suspect. When deciding on priorities for protection it

appears that they are scientifically based. However it should not be up to science alone
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to dictate the priorities. Scienceis not necessarily objective. Every scientist has a
particular fondness for a certain species or habitat. For instance, a particular group of
scientists who are responsible for deciding these indices may be interested in birds.
Thusit isinevitable the sensitivity index will be biased towards birds which may not be
atrueindication of sensitivity. Sensitive areas should be developed and agreed upon by
agroup of people who all have an interest in establishing priorities and will all
participate in agreeing on the best areas for protection. The way to do thiswould be to

set up aforum with the groups mentioned in section 2.2.

2.2 I dentifying competing demands

Different groups will have different sets of priorities for protection. For practical
purposes this author feels that determining the priorities for protection cannot be down
to one person. It would be arrogant to assume that priorities can be determined without
taking into account the other user groups. Those groups with an interest include the

public bodies and the local interest groups.

2.2.1 Public bodies
* Loca council
Thelocal council would be concerned about:

1. Tourism and amenity areas such as beaches, bathing enclosures, water sport and
game-fishing aress.

2. Economic areas such as commercia fishing areas, seaweed cultivation areas,
important migratory routes such as estuaries, marinas and industrial facilities such
as desalination plants or water intakes for power stations which will all be affected
by an oil spill.
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» Scottish office
The Scottish office will be primarily concerned about areas where fish and shellfish
may be threatened.

* Crown estate
The crown estate would be concerned about all aspects for protection, commercial

areas, amenity areas and also wildlife sensitive and environmental areas.

» Scottish Natural Heritage (SNH)

SNH is concerned about issues affecting the natural heritage of Scotland. It would be
concerned with protecting wildlife and landscape areas especially those designated as
SSSI, SPA or SAC's

* Nationa Trust for Scotland
Concerned with National Trust sites and species or habitats on their properties which
may be affected i.e. lona, Staffa, Burg

e Scottish Wildlife Trust

Concerned with important wildlife areas

2.2.2 Other interest groups

«  Environment groups

Would be concerned about protection of the resource they are representing i.e.

- Hebridean Whale and Dolphin Trust
Would be concerned with sensitive areas such as breeding sites and migratory routes
of whales and dolphins.

- RSPB
Concerned with important bird feeding, resting and breeding areas especially those
containing rare breeding birds, susceptible to long term effects, such as auks, or those

which have international or national importance such as the Storm Petrel (Treshnish
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Isles) or the Common Tern (on the Sound of Mull) also areas which are listed as being

important for over-wintering barnacle geese and red and black throated divers.

* Tourist board

Would be concerned with amenity areas such as beaches. Tour groups that carry out
wildlife sighting tours such as whale watching or coastal walk groups would obviously
be concerned about these aress.

* Loca businesses

Concerned as adrop in tourism would affect local businesses and also any adverse
publicity would prevent people from buying produce from that area even if it was not
affected by the ail.

*« Fishermen

Concerned with protecting their livelihood.

* Loca residents
Those that dive, surf, go recreational fishing or sailing would all be concerned that

these areas receive the highest priority for protection.

2.3 Availability of local knowledge.
When establishing priorities for protection it is important to take into account local
knowledge. Priorities should not be just for the experts who have probably never visited

the areato decide on.

2.4 Variationsin Priorities

Provision should be made for the response priorities to be altered if resources are

impacted by a spill before the plan can be implemented.
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Issues which need to be addressed include:
» Species biodiversity/rarity

What species would suffer the greatest lossi.e. see table 1. Those species which lack
the potential to quickly replace losses and have low breeding success, will be highly
impacted by an oil spill and need greater protection. Other species which are limited in

numbers will be apriority i.e.

Table2: Marine priority speciesIn Argyll and Bute

Species

Fan mussel (Alrina fragilis)

Native oyster ( Ostrea edulis)

Northern Hatchet shell (Thyasira gouldi)

Sea pen (Tuniculina quadrangularis)

Sea squirt (Styela gelatinosa)

Allis shad (Alosa alosa)

Twaite shad (Alosa falla)

Common skate (Raja batis)

Basking shark (Cetor hinus maximus)

Commercial fish species (Atlantic salmon)

All baleen whales

All toothed whales

All dolphins

Harbour porpoise (Phocoena phocoena)

All turtles

Grey sea (Halichocus grypus)

Harbour seal (Phoca vitulina)
M.Burrows DML pers com.

* Vulnerability

How long would it take for the population/ areato recover i.e. the recovery rate of the
population indicates its vulnerability. Recovery is defined as ‘ the re-establishment of a
healthy biological community in which the plants and animals characteristic of that
community are present and functioning normally’ (Baker et al 1990). Recovery rate
will inevitably depend on factors such as reproductive potential of surviving organisms,
the potential for migration of animals back into the affected area, availability of early
developmental stages to re-establish the population as well as the severity of the
disturbance. The value of protecting an area of saltmarsh over arocky shoreisagood
example. The impact on rocky shoresislikely only to be temporary. Populations are
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highly adapted to rapidly changing conditions and wave action will minimise oil
contact. The animal populations may leave the area for a while but once the oil has been
removed will return. The recovery rate for saltmarsh on the other hand will be slower
and may be there for hundreds of years asit will remain trapped and the degradation
processis slow. Similarly recovery may be slow for those species with low reproductive
potential such as sea birds and mammals (see table 2). Any habitat with low recovery

potential is going to have ahigh priority for protection. i.e.

Table 3: Marine priority habitatsin Argyll and Bute

Habitat
Littoral sediment Mudflats
Sheltered muddy gravels
Seagrass beds (Zostera nolti))
Ascophyllum machaii beds
Saltmarsh
Inshore sublittoral Modiolus modiolus beds
rock
Tidal rapids
Islands and Hard reefs
archipelagos
Inshore sublittoral Seagrass beds (Zostera marina)
sediment
Maerl beds
Saline lagoons
Mud in deep water
Serpula vermicularis reefs
Offshore shelf Sands and gravels
sediments
Supralittoral rock Maritime cliffs and slopes
Supralittoral Coastal sand dunes
sediment
Machair
Coastal vegetated shingle

M.Burrows, DML. Per com.

» Societal values

What values does society place on the species or habitat. When deciding on priorities
for protection factors such as commercial, recreational, ecological and aesthetic values
need to be taken into account. Human use of the resources such as fishing, bird
watching, sailing and sunbathing will all play apart. Amenity areas such beaches may

have a higher societal value than an area of saltmarsh even though saltmarsh isin the
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list of marine priority areas. The same can be said for certain species. Society places a
greater value on species they can relate to such as dolphins and seals. Speciesin the area
(seetable 2) that have been declared as being vulnerable have not been heard of by

many people.

Therefore we need a set of questions to be asked to determine vulnerability of a

species and its priority:

a). Isthe oil going to occupy an area of the sea/shoreline that is presently occupied by a

seabird, or seal population?

b). Isthe area exclusive or essential for this population?

c). Is the species threatened or endangered, so damage to a given population could be

critical to species survival, i.e. isthe species protected under any laws?

» Scotland holds 40 of 175 species listed in Annex 1 of the EC birds directive. 61 of
86 species in schedule 1 of the wildlife and countryside act and for 57 species,
Scotland holds 75% or more of Great Britain's breeding or wintering population
(SNH pers com).

* Both species of seal are regarded as vulnerable at European level and are protected
by the Bern convention on European wildlife and Annex lla of the Species and
Habitats directive as well as under national legidation. Under the Conservation of
seals Act 1970, killing or taking of common and grey sealsis an offence.

» All species of cetaceans have legal protection in great Britain under section 9 of the
Wildlife and Countryside Act 1981 which specifies that protected animals should
not be killed, injured or taken (within UK territorial waters), possessed or sold.
Permits are therefore needed for any relocation of cetaceans after an oil spill.

d). Are the individuals expected not to avoid oil exposure either voluntarily or by

circumstances? i.e. seabirds may unwittingly dive into the oil when feeding, seal pups

and mothers may get caught on shoreline if oil is spilled during breeding season and
cetaceans tend to avoid oil unless they get trapped in bays or estuaries.

€). Is the oil going to cause species to be displaced from a critical habitat, cause direct

toxicity through ingestion, or loss of an important food source?




If any of these answers are positive then these species need special consideration for
protection. This needs to be determined along with shoreline types taken into

consideration but is not in this project due to time constraints.
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3. Facilities available for wildlife response

3.1 Information on local resources and capabilities.

The contingency plan for every high risk area should include details of where a response
centre would be located, who would provide the facilities and equipment, location of
accommodation, catering etc. Keeping workers near the spill site significantly improves

the amount of time spent directly searching shorelines for wildlife.

Are there any facilities or supplies available? Any areas for temporary rehabilitation
facilities with electricity, hot and cold water, heating and ventilation, food and care

supplies.

» Details of where a response centre would be located

The most obvious place for a response centre would be at the Coastguards office in
Oban. This office has an emergencies room and has adequate communication facilities
and maps to aid in a response. The only drawback is that it is not on the island and
benefit would be to set up a temporary office on the Isle of Mull. The possibilities of
where the response centre would be have not been addressed in this project but a village
hall, scout hall, school hall or similar would probably be suitable. A large areais needed

for officesfor al the participating groups and a switchboard for communications.

* Who would provide the facilities and equipment.

On-shore response is the responsibility of the local authority who shouldorganise the
facilities and equipment for response.

- Mull has no protective clothing for local handling of birds and wildlife.

- Therearenolocal dispersant stock pileson Mull.

» Location of accommodation, catering etc.

Mull has a wide variety of accommodation available. Lists can be found in the local
telephone directory. It islikely that there will be offers from locals for accommodation
at their houses should the need arise, but this is something that cannot be determined
until an actua oil spill occurs.
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4. Per sonn€g

Central co-ordination under a single organisation which has complete responsibility
for handling the operation is normally the best solution. Where this is not possible and
more than one organisation is involved in responding to a spill procedures for co-
ordination between the various groups must be laid down. The size of the organisation
depends on the area covered by the plan, the severity of the threat and the sensitivity of
the resources threatened. Clean up of wildlife involves more interests and typically

demands greater co-ordination than other responses.

- Mull does not have the labour force necessary to carry out a clean up without

outside personnel coming in.

Personnel responsible for wildlife should be nominated to be:

* Response co-ordinator
-Oversees wildlife response operation

»  Search and collection co-ordinator
-Co-ordinates search and collection program.

* Wildlife rehabilitation co-ordinator
-Co-ordinates and oversees the housing, washing, rinsing, nutrition and general care of
animals during a spill event.

* Volunteer/logistics co-ordinator

Organises and schedules volunteers on a daily basis. Schedules and conducts
orientations and safety training as needed. Handles volunteer issues and problems and
reports them to response co-ordinator. Handles logistics such as travel arrangements,
vehicle rentas, staff and volunteer meals, supply ordering.

» Environmental advisor
Responsible for continuously assessing damage and potential damage to the
environment.

* Disposal advisor
-Responsible for providing expertise in disposing of oil and oiled carcasses in a safe and
efficient manner.

»  Communications advisor
-responsible for establishing an effective communications network at spill site
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» Transport supervisor
Obtain necessary vehicles and utilise them for efficient transportation of personnel and
materials at spill site.

4.1 Rolesand Responsibilities

4.1.1 | dentify personnel involved and their responsibilities.

There needs to be a clear leadership role. The management of the wildlife response
will inevitably fall to the SSPCA. They have more capabilities, facilities and trained
personnel than any other animal welfare organisation. However, al agencies involved
should be involved in contingency planning.

One of the major problems in oil spill response is who is responsible for what. If
people are not clear what to do then tasks will be overlooked. There needs to be a clear
understanding of responsibility for the wildlife response and personnel who may not
have practical part to play but can provide necessary advice and back up.

A list of wildlife organisations and individuals who should be contacted when writing
a contingency plan should be drawn up.

Thislist should mention:

e government groups,

advisory groups,

 oil authorities and contractors,

* groupsinvolved inrescue,

» wildlife centres,

* research organisations,

» local wildlife groups and individuals,

* local useful contacts

» and countrywide wildlife groups that could be contacted
See appendix 2 for list.
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4.1.2 A local Wildlife response co-ordinating committee should be established as soon

as possible.

This group should be set up with the local authority, police, coast guard, SSPCA,
RSPB, local vets, SEPA , SNH and other local wildlife groups (see appendix 2).

4.2 Outline of strategy for personnel to follow.

1. Initia report of oiled wildlife.

2. Set up a planning committee to assess suitable techniques of clean up from
technical view point.

Check maps to assess coastal access and sensitivity

Ring SNH, RSPB, SSPCA etc and get advice

Achieve consensus of opinion on clean-up methodol ogy

Ring wildlife centres to inform them of likelihood of intake.

N o o &~ w

Mobilise clean up

* recommendations:

Proper organisation of work forceis essential and chains of command formulated.
There is a need to rotate key personnel to minimise stress and conflict with other work
commitments.

- Affected coastline should be divided into smaller aress.

- A supervisor should be assigned to each area with a group of volunteers divided into
teams.

-Each team should not contain more than 10, with 5 generally being the optimum
number.

-Each supervisor should be responsible for no more than 100 peoplei.e. 10-20 teams.
-Each team should be alocated a section of the beach to search, the size of which being
set so it can be searched within a given time period and beach search forms should be
issued with information to be collected (see appendix 2).

-Access to some sites may need to be restricted to minimise damage to shorelines and

conservation areas.
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- On tidal shores- work should be arranged round tides with rest periods and mea
breaks taken at high water. Night-time working is usually found to be inefficient.

4.3 Training of personnel
The RSPCA has trained volunteers and should maintain a list. BDMLR are running

marine mammal rescue Courses.
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5. Equipment

Clean up and wildlife rescue will occur in areas with poor or no road access and the
range of shoreline and coastal habitats prevent large boats from coming ashore. Waste
material will probably have to be airlifted off the beaches using helicopters.

5.1 Identifying manpower, equipment resources and location available.

Extent to which the requirement can be met from the organisation implementing the
rescue will depend upon availability, techniques involved and amount of specialised
equipment to be deployed.

The Argyll and Bute council has a list of available equipment for shoreline clean up,
hence thisis not covered in this study.

Once local personnel involved have been identified, questionnaires should be sent out

to find out about local resources. Due to time constraints this was not possible.

» procedures for mobilisation and rel ease.

The counter-pollution branch of MCA, or co-ordinating groups such as the SSPCA
will phone the relevant authorities to mobilise equipment. Times taken to mobilise the
equipment would be useful to be worked out.

- airstrips are located at Glenforse. But there is no problems with landing helicopters
in Mull as there are vast open spaces, the school field in Tobermory should be

considered.

5.2 coastal access points and types of shoreline.
» Factors to be taken into account include whether beaches are easily accessible for
heavy equipment and the ability of the beach to support such vehicles.

- The South Coast of Mull isvirtually inaccessible (Steve Monks pers. comm.).

* Maps attached to the operational plan can be used to show the areas where coasta
access points are, the type of shoreline and where restrictions might apply. Other
information that should be detailed is location of airstrips, temporary storage and

disposal sites, fisheries and water intakes.
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e Ownersof theland will have to be consulted to allow access.
e Presence of protected areas will affect access and movement of vehicles to

shorelines.
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6. Response decisions

6.1 Assessing presence of wildlife

Specialist survey teams should be put together to assess effects by land, air and water

and report any sightings. Teams should note species, number and indications of

condition, video footage would be useful (Gubbay & Earll 1999a).

Information in the plan should include areas where such assessments could be focused.

6.2 Factorsto consider before collecting and cleaning oiled wildlife

To what degree is acolony or a species threatened by losses?i.e. if abird population
islikely to suffer long term effects then more effort should be put into cleaning and
rehabilitating this species
What is the availability of resources i.e. is there any centres nearby to cope with
oiled birds, seals or otters. Are those facilities or supplies available? Any areas for
temporary rehabilitation facilities with electricity, hot and cold water, heating and
ventilation, food and care supplies.

Is there an organisation or individuals knowledgeable in correct methods for treating
oiled wildlife?
What is the availability of a supervised labour force to conduct rescue and treating
effort? Adequate staff is essential. Groups should be identified to assume this
responsibility.

Where is the ail spill. In remote and inaccessible areas it may be impossible to

implement arescue effort in which case oiled wildlife should be humanely killed.

6.3 Facilitiesto take oiled wildlife

See appendix 2
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7. Rescue and Rehabilitation

7.1 Oiled birds
The group in charge of oiled bird rescue and rehabilitation is the RSPCA/SSPCA.

7.1.1 Beach Searches

Decisions on how best to deploy beach teams will be based on aeria surveillance
reports and direct reports from the public. All beaches should be reported and a form
filled in (see appendix 2)
Rescue teams should consist of two or more people. A plan of action should be
discussed beforehand and a central field stabilisation site where oiled birds are brought
to after collection should be established. Each capture site should be evaluated and
strategies developed to suit the terrain and species involved. Two way radios and

cellular phones are often used to communicate between search and collection teams.

7.1.2 Collection

This can be carried out either by boat or by hand. Response plans tend to focus on
cleaning up of wildlife when it comes ashore even though it is when the bird are out at
sea feeding that problems mainly arise, particularly if they dive into the water to collect
food or spend long periods sitting on the surface.

Boat collection however has been argued as being a bad idea (SEEEC 1998). The report
describes people chasing birds around in the boats. Not only is this stressful to the birds,
it may cause severely oiled birds to dive or fly away and be driven back into the ail
rather than away fromit.

British protocols recommend that birds should be allowed to beach naturally and then
approached from the seaward side to discourage them turning back to the sea (RSPCA).

e Genera procedures
Only those who are properly prepared and trained should clean and rehabilitate birds.
People without training may assist in collection of still living oiled birds. Guidelines for

thisare:




. Collection and initial handling should be carried out in a way that minimises stress
to the bird. Keep chasing to a minimum and as capture from boats is usualy
inefficient, it is easiest to wait till they come ashore.

. Always approach birds from seaward side to avoid them being scared back into
water.

. Long handled nets should be placed in front of the fleeing bird or cloths thrown over
the bird to aid in capture.

. Gloves and goggles are recommended to prevent injury.

Birds should aways be held firmly but gently to prevent wing flapping. A bird
should never be grabbed by the neck as this may cause injury. Most birds are
restrained by placing a towel or sheet over the bird, holding the head behind the
neck and holding the wings to the body. Keep the birds at waist level to avoid
injuries to the handler’ s face. Avoid lifting and holding by the wings only.

Birds can be moved or handed to another person by transferring first the body, then
the head.

. Each species possesses special traits that may affect the capture situation i.e. puffins
and gulls bite and will crush and twist flesh resulting in painful bruising injuries to

the handler. This should be addressed before capture commences.

. Oil should be removed from the bill and nostrils with a cotton swab or cloth.

Removal of the oil with spirits should not be attempted.

. Birds should be placed in an individual, well-padded and ventilated cardboard box
with the flaps closed to keep the bird in the dark. The box should be twice the size
of the bird, lined only with newspapers or rags and with holes for ventilation.
Sawdust or other organic materials such as hay or straw, should not be used as these
may provide secondary infections such as asperigillosis, a funga infection of the
respiratory system (RSPCA a). The bird should also not be wrapped up as it may
overheat. On the box should be written the location of capture (so it can be released
in its own area after care if possible), the reason the animal was captured and any
factors which may have caused its injury, species, date and time of capture and the
name of the person who captured the animal.

. Birds should be taken quickly to trained personnel. Transport vehicles must have
adequate ventilation to protect both humans and animals from inhaling oil fumes.

Animals should be monitored periodically on long journeys, the temperature of the
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vehicle should be kept constant and it may be necessary to give an electrolyte

solution periodically to help rehydrate the bird.

Sl ection of techniques and lessons learnt.

* Oiled birds come ashore at night so searches should be conducted in the early
morning (Clark et al 1997).

* Important to pick up oiled carcasses to avoid secondary poisoning of predators and
scavengers.

» The RSPCA does not advocate covering the birds in cloths or ponchos to prevent
them from preening and ingesting more oil. In their experience it often causes more
problems than it solves. (RSPCA a)

7.1.3 Selection

Birds must be assessed to see if they are suitable for transport and cleaning or whether
they should be humanely destroyed. This decision will no doubt cause controversy and
resistance from public and volunteers. The correct procedure should be reviewed at the
time of the spill. It may be possible to treat small numbers with a reasonable chance of
success. However if large numbers appear, a more rigorous selection is going to have to

be made despite probable public outcry.

The RSPCA have drawn up criteria for selection in this event:
Birds with a poor chance of survival should be humanely destroyed, placed in body

bags and into the freezer. These are:

» Birdswhich are severely underweight, i.e. with the keel bone protruding.

» Birdswith glazed eyes and slow movement of the nictitating membrane- this usually
means a bird isin poor body condition.

* Weak birds that are unable to stand with a pronounced arching of the lower part of
the back which isusually asign of poor internal condition.

* Birdswhich are haemorrhaging.
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Birds with a good chance of survival are those that:

Have the ability to stand up

Be generally adert and lively i.e. attempt to escape from the box.
Be aggressive

Show around bright eye

Have a good body condition

Have a strong wing beat.

7.1.4 Initial first aid

Once selected:
1.

Wipe the birds beak and eyes with kitchen roll or tissue and the inside with a cotton
bud. Excess oil and water should be removed from the body.

A solution of activated charcoal (BCK) to absorb oil and glucose (lectade) to
counteract hypoglycaemia should be administered via a stomach tube. Replacing
fluids is important to prevent dehydration. The benefits of this were shown in two
separate oil spills where in the first no fluids were administered and survival rate
was 44%. In the second incident the birds were tube fed with neobiotic, lectade and
kaogel before being boxed up and dispatched to the cleaning centre. The surviva
rate this time was 66% (Clark et al 1997).

Birds should be placed into cardboard pet carriers with newspaper, adequate
ventilation holes and kept dark to calm the bird. If possible place veterinary cat

collars around the necks to prevent preening.

7.1.5 Transport

Ideally birds should be in a stable condition, fed, watered and kept warm before being

subjected to the stress of further travel. However if adequate facilities cannot be

provided on site it is preferable to transfer as soon as possible. The RSPCA have

guidelines for setting up atemporary cleaning unit if the journey timeislikely to exceed

3 hours. This should be maintained by an experienced Inspector.
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* Guidelines (RSPCA pers. comm.):

It is essential to obtain detailed information prior to a spill about resources and
capabilities. These guidelines identify alist of possible personnel and sites that could be
contacted in the event of an oil spill to find out if they have any resources available (see
appendix 2). Checking sites was not possible due to time constraints but the identified

facilities should be contacted and questionnaires issued to find out if they are suitable.

1. A suitable facility for the cleaning unit should be identified, e.g. a community

centre, church hall, scout hall, barn.

Facilities should have:

* A good water supply capable of delivering 1500 gallons of water per hour (each bird
requires 150 gallons for the wash/rinse process). This supply would have to be a
mains supply.

« foul drain capable of coping with oily waste. Check with local environmenta health
department.

e amains supply/generator

* easy access for vans and skips etc.

* Must be large enough to provide space for a reception area, pre-wash area, wash
area, drying area, pool area (for fast tanks), feed preparation area with freezer (for
fish), store area (newspapers, mops etc) disposal area with freezer (for carcasses),
office and staff room.

2. A reliable and well-stocked fish supplier should be identified.

3. Suitable volunteers should be identified. The RSPCA should have a list of
experienced volunteers that have previously helped out during oil spills which could be
called on. The skill of joiners, plumbers, electricians can also be used.

4. Suitable accommodation should be identified for the personnel.

5. Catering should be organised to feed the volunteers' i.e. the local WRVS.
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7.1.6 Intake procedures

1. Centres should be notified of quantity and species of incoming birds so appropriate

holding pens and equipment can be made ready.

2. Leg bands should be fitted to each bird on arrival and an individual record form
started.
Type of ail (if known), percent oiled and depth of oiling should be recorded.
Excessoil should be removed from eyes, mouth, nostrils and anus

5. An initial physical examination should be carried out to ensure the bird has no
broken bones or abrasions. Check for irritation of mucous membranes, inflamed
skin, tremors and convulsions.

- Record weight of bird, temperature and heart rate should be recorded.

- Look for eye, nostril or mouth discharge and abnormal head tilts (CNS problem).

- Palpate wings and legs for fractures, wounds or swelling, abnormal wing droops or
leg lameness

- Check body for kedl lesions and muscle loss.

6. Obtain an oiled feather sample and place in auminium foil and label with date,

species of bird, ID band number and spill name. Place in freezer for legal evidence.

7. Give warm ora fluids (1-teaspoon BCK granules to 100mls lectade) via a stomach

tube.

8. Blood tests should be carried out to determine treatment protocols whilst in

rehabilitation. Thisis only practical if small numbers of birds come ashore. Tests should

be for blood glucose (hypoglycaemia), packed cell volume and total blood solids.

Various oils affect different speciesin different ways so if abird is found to be seriously

anaemic then euthanasia should be considered.

9. Place in a well-ventilated, newspaper lined cardboard box in a quiet area. Food

should not be given initially to the birds as feeding increases the absorption of toxins

from the oil in the gut. Instead they should be dosed with liquid vitamin and mineral

supplement i.e. B vitamins and iron to stimulate the birds appetite (Clark et al 1997).

Later they can be fed with fish (sprats or whitebait) in salty water.

10. Trained personnel should then conduct the washing and training programme.
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7.1.7 Cleaning and rinsing

There is no immediate urgency to clean the oiled birds as long as they can be prevented
from preening. Oiled birds should not be washed immediately after capture, the
advantage of delaying cleaning until the birds are stable and have regained weight must
be set against the risk of damage caused by oil ingested through preening (RSPCA a).
Priority should be given to cleaning aquatic birds such as auks which are unable to stand
for long on hard ground and will develop arthritis, or scoters and divers which will
develop breast lesionsif kept out of water for more than 1-2 weeks (Clark et al 1997).
Rinsing detergents from the feathers is as important as removing the oil. Detergent |eft
behind will not allow feather components to integrate to provide water repellency and
birds will have to be kept in captivity for longer before their release which will affect
their survival rate.

The materia that has fully satisfied the criteria of effective oil remova and being
readily available is domestic washing up liquid i.e. fairy liquid. It can be used in hot
water, an added advantage as the detergent is more effective but also the birds are not
exposed to thermal shock.

» Protocolsfor cleaning oiled seabirds (Clark et al 1997)

Cleaning procedures are at their best professionally carried out as a number of well
meaning organisations have attempted to rescue and treat oiled seabirds in the past in
quite inappropriate ways. Cleaning an oiled bird requires patience, determination and
two people, one to hold the bird while the other cleans it. The RSPCA should be at the
forefront of al cleaning and training of volunteers.

1. Thebirds are placed in atub of hot (40-45°C) water and have the beak cleaned inside
and out with atoothbrush. The beak is then secured with an elastic band taking care not
to cover the nostrils.

2. The area surrounding the eyes and beak is then washed well with the toothbrush.

3. The plumage is cleaned starting with head and neck and continuing down the back.
Feathers are cleaned in a sideways fashion to avoid damaging the feathers.

4. The bird is turned on its back and the throat and breast scrubbed well to penetrate the
thick plumage. Then the flanks and underside of the wings are washed. The feathers
should show no visible traces of oil by the completion of cleaning. water should be

changed as often as necessary.
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5. The bird isthen rinsed in atub of clean hot water.
6. The bird is then proofed using a high-pressure jet of hot water sprayed ‘under and
against’ the lie of the featherstill water droplets flow off the feathers.

7. The birds are roughly dried with a clean cloth and transferred to the drying room.

7.1.8. Post-cleaning

* Drying

Different methods include overhead infrared lamps or as in the Braer oil spill (Richie &
O'Sullivan 1994) keeping in pens raised above the ground with fan heaters gently

blowing warm air upwards.

» Establishing water repellency

Once the plumage has been adequately cleaned, the birds will spend much of their time
on the water preening. This removes any final traces of contaminant from the feathers
and access to clean water is essential otherwise the plumage becomes soiled with faecal
material which results in aloss of water-repellency once more. Many of the failures of
rehabilitating oiled seabirds have apparently been due to the unsuitable conditions in
which the birds were maintained after they were cleaned. After 24 hours birds should be
transferred to a pool for 4-7 days (RSPCA 1994).

7.1.9 Release Criteria and Post monitoring
Birds need to be fully recovered prior to release back into the wild.

Criteriafor release include:

1. Birds should behave normally (feeding, swimming and diving)

- It is essentia that the water repellency of plumage is restored and the bird is fully

buoyant. This can be tested by placing in outdoor pools for at least 2 days before

release.

2. Weights should be within 10% of the normal for that species

-Check they have recovered good muscle structurei.e. plump

3. Birds should have haematological values within norma ranges. Of particular
concern is anaemia. Since many birds dive to obtain food having enough red blood

cellsto carry oxygen iscritical.
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4. Clean, non-oiled release sites should be chosen after consultation with wildlife
trusts.

Suitability of release sites are based on:

e Type of habitat, weather and sea conditions, tidal state, food availability, local
ecology and movement of seabird populations in order to decide suitability of a site
and time of release.

* Presence of existing colony. This is a good indication. Some species are faithful to
their breeding sites and the concern is that released birds will go back to the original
sites. This has to be weighed up against the disadvantages of being kept in captivity
for too long as they are at risk from disease and developing swollen joints. Ask the
Institute of Terrestrial Ecology and the Wildfowl and Wetlands Trust for advice.

5. Birds should be inspected by the vet before release.

Post-release monitoring

Released birds should be fitted with a metal leg band and monitored to determine long
term effectiveness of the rehabilitation process. Through follow-up on these animals we
can better understand the effects of oil and rehabilitation on these animals and reassess
the release criteria.

The RSPB will co-ordinate seabird surveys to assess immediate impact of the oil spill
on seabirds present in affected areas and some evidence about the numbers of birds

killed by oil and other causes can be obtained from the beached bird survey carried out.

7.1.10 Success of rehabilitation

The outlook for birds returned to the sea is not good. Previous evidence from ringing
returns of oiled birds suggests that the majority of these birds die within a few weeks or
months of release (Sharp 1996). Success is dependent on the condition of the oiled
birds when they reach the cleaning centre. Despite this rescue of oiled seabirds is a
humanitarian response and attracts a great public support and it is likely that rescue and
treatment of oiled seabirds will continue so long as public attitudes remain unchanged.
Two organisations have conducted considerable research on methods for cleaning and
rehabilitating oiled birds. A research unit in the Department of Zoology, University of
Newcastle upon Tyne and the International Bird Rescue Centrein Berkeley, California.
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Facts emerging (IMO 1980):

1

Correct treatment and bird husbandry is important. Some bird species are easier to
clean and care for than others and 75% or more can be successfully treated and
released, others are more difficult and survival can be aslow as 25%.

Improper treatment by untrained volunteers contributes to stress and low bird
survival. Greater success in releasing birds in a short time will be achieved if those
who have knowledge and experience direct cleaning and care.

Adequate facilities and supplies available for bird care are important. When
numbers of birds collected become excessive it is advisable to select and humanely
kill birds that cannot be adequately treated. Seriously emaciated birds have a poor
chance of survival and should be humanely euthanised. Caution should be taken that
dehydration is not mistaken for emaciation.

Improperly conducted bird rescue efforts are unsuccessful and costly and few birds
are released successfully. Care of oiled birds is demanding in time, manpower
facilities and money. Correct care and cleaning will reduce overall costs and permit
early release of birds.

Successful release and restoration of waterproofing to birds depends on cleaning and

the agent used. Solvents are not recommended.

Conclusion:
Survival of oiled/ rehabilitated birds after release is still not fully known but reports

show so far that survival islow.
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7.2 Oiled Otters

There is no specific named group responsible for the rehabilitation of otters. The
SSPCA is therefore responsible. Groups who can provide expert advice include the
International Otter Survival Fund and the Vincent Wildlife Trust.

7.2.1 Collection

The public is advised to keep away as otters can be dangerous but if necessary they can
be cornered and trapped in a box. If anyone finds an oiled otter it is best to contact the
SSPCA .

7.2.2 Selection

Criteria for which animals should be captured needed to be addressed. During the
Exxon Valdez spill some otters captured for rehabilitation were unoiled and some so
lightly oiled they may have fared better if |eft to their own devices (Estes 1992).

7.2.3 Initial first aid

Survival rate is greatly improved when otters were treated first with fluids, antibiotics
and vitamins and allowed to rest before being transported.
Liquids are vital and can be given by a stomach tube if necessary or by syringe into the

mouth. Airways need to be kept clear so oil should be cleaned from these areas first.

7.2.4 Transport
Otters should be placed in a vari-kennel or plastic-wire cat-type box, depending on the

size of the otter.

7.2.5 Intake

Upon arrival otters are examined by avet. Other procedures are unknown.

7.2.6 Cleaning
Previous spills have highlighted that cleaning agents can be as damaging as crude oil
or dispersants. A study carried out by Williams et al (1988) investigated the methods for

cleaning oiled sea otter pelts and measured the changes in insulation caused by oil
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contamination and subsequent cleaning because detergents promote wetting of
otherwise waterproof fur and feathers. The ability to remove oil and the residua effects
of the cleaning procedure on insulation of the fur are the most important factors in
evaluating a cleaning technique as with proper cleaning and rinsing, the water
repellency can be restored. Therefore many criteria including cleaning effectiveness,

pH, commercial availability, toxicity and ease of rinsing should be considered.

Sea otters are generaly sedated for the cleaning process because they would not
otherwise allow it. Their core temperature should be monitored continuously to prevent
overheating.

Otters are washed with fairy liquid. The detergent is gently massaged into the oiled fur
and then rinsed off with fresh water.

* Problemsof cleaning

Oil not coming off- if the ail is tarry, pre-treatment will often be necessary. Use a
lightweight mineral oil or use alight warmed olive oil and work it into the fur. Leave on
for 30 minutes then wash. Clipping is not recommended, as there will be a reduction in
heat retention until the next annual moult (Smith et al 1995).

Coat not clean- either the animal was not cleaned thoroughly, the water is too hard or
the pool is not clean (UCDavis 1997).

7.2.7 Post-cleaning
e Drying

Otters are initially hand dried with absorbent paper towels or clean, cotton towels.
Once the bulk of the water has been absorbed, the fur is dried with commercia pet

dryers.

e Housing
Sea otters benefit from access to salt water. Construction of pens that are blocked
from the visua stress of humans walking by or working around the pools are
encouraged.
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A result of the washing and rinsing is depletion of natural oils from the fur and
possibly the skin. The washed fur of sea otters becomes very hydrophilic and retains
moisture especially next to the skin. Consequently, many of the animals have to be held
in dry cages for prolonged periods until they are able to groom themselves and in order
to return natural oils to the fur and quicken the return of water repellency.

7.2.8 Release criteria and post-monitoring

Release criteria

* animals should behave normally (feeding, swimming and diving)
*  Waeight should be within 10% of the normal for that age

e coats should be in good condition

* Prerelease veterinary examinations are needed.

Future monitoring

A survey of the coastlines of the Inner Hebrides needs to be carried out. The Vincent

wildlife trust has carried out otter distribution surveys of Scotland but unfortunately not

inthisarea.

Studies should examine:

« elements of otter food chain including fish population densities

* numbers and distribution

» Reproductive success, behaviour and fate of oil affected animals by carrying out
tagging studies.

* levelsof hydrocarbonsin both fish and otters

7.2.9 Success of rehabilitation

Efforts to rehabilitate oiled sea otters following spills appear to be expensive and
ineffective, but without attempting to rescue and rehabilitate otters they have no chance
of survival. During the Exxon Valdez approximately 357 sea otters were captured and
delivered to rehabilitation facilities. The capture effort was directed at rescuing
obvioudly distressed animals, although it is believed that as many as 1 in 5 contaminated
otters were probably never found. Of these 123 died in captivity, 37 were judged

unsuitable to be returned to the wild and the remaining 197 survivors were released, 45
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of them with surgically-implanted radios. Out of these, 22 were dead or missing by the
next spring, indicating alow survival rate of the treated animals (Estes 1992).

7.3.0iled seals

The group offering a rescue service is the British Divers Marine Life Rescue Service.
Others with expertise are the Sealife centre (Oban), National Seal Sanctuary (Cornwall)
and Orkney Seal Sanctuary.

7.3.1 Rescue and Collection

Trained personnel should carry out rescue and handling of seals. All personnel should
carry aseal rescue kit (see appendix 2).
Boats will be needed to search for and rescue sedls from islands and beaches
inaccessible from access by road. This may be restricted by weather conditions.

Members of the public who come across oiled seals should either call the SSPCA or
the Oban Sealife Centre.
If a member of the public rings in then questions need to be asked by the staff and

advice given out.

Initial details to collect

» Ask for exact location, access, tide and sea state, level of disturbance, nearest town.

* Collect information on seal, such as coat colour, approximate body length/size (for
removal if necessary), muzzle shape,

e Collect information on body condition, where are the wounds/swelling
(location/size) breathing pattern/effort, any coughing/sneezing, discharges

(eyes/nose-nature) lying position, level of awareness, coat wet/dry.

Advice (dependent on details)

e observe from adistance and keep other people and animals away

» If the seal appears sick, wounded or malnourished stay and guide rescue team to
where seal isand if possible try and prevent pup from entering the sea.

e Don't attempt to handle the seal. Only handle if in imminent danger from people,

dogs or the sea or if an expert has given you advice to do so. Seals bite and carry
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zoonotic infections such as seal pox, brucella and salmonella and can inflict nasty

bites.

Handling advice for moving (M.Steward pers. comm.)

1. Wear gloves and protective clothing

2. Handle by covering the pups head with a towel or coat, grasp the neck firmly with
both hands (close to the head) free one hand and roll the pup on to its stomach, then
straddle the pup to allow examination, gripping the chest and foreflippers with the
knees. Avoid kneeling on the foreflippers.

3. To lift, dide one hand under the belly and support the pups body against your own
with the length of your arm, gripping tightly under the pups chin and pushing the pups
head against your chest to keep it restrained.

It is highly unlikely that adult seals affected by an oil spill will be captured unless they
are severely distressed or emaciated. Seals are impossible to catch and would need
tranquillisation, which carries an inherent risk to the seals and is not recommended
(Smith et al 1995). Water capture is hazardous for both the rescue team and the seal as
the use of tangle nets can cause the seal to drown. The use of boats however to prevent
seals from entering the water has been successful.

If there is aneed to capture the seals, thiswill involve on land capture with a variety of
equipment. Seals are best handled using herding boards to guide them into transport
cages to transport them to the nearest centre for assessment and treatment. If capturing a
mother and pup, separate cages are recommended to prevent crushing but visual and
auditory contact should be maintained. The feasibility of transporting adult seals will
have to be assessed at the time but recommendations are that as far as possible adult
seals should be treated on scene.
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7.3.2 Assessment.

Procedures to be carried out by personnel.

Hydration: look for dry, tacky membranes, sunken eyes.

Skin pinch test- if a pup is dehydrated the skin will return only slowly to its normal
position.

Mucous membrane colour: normally salmon pink. If pale, it may indicate anaemia,
if red, it may be due to toxaemia

Temperature: the normal range is 36-37.2 C

7.3.3 Initial first aid

Captured seals should be assessed by a vet and first aid administered to alleviate

dehydration, shock, hypothermia and to minimise stress.

Procedures

If emaciated, lethargic or journey time is over one hour give electrolyte fluids
(lectade plus) through a stomach tube prior to transport. If hypoglycaemia is
suspected, glucose should be added.

Eyes should be flushed with saline and any eye or nose discharge cleaned away with
damp cotton wool.

Wounds should be cleaned with antiseptic i.e. hibiscrub or savion

Faeces should be hosed off and the seal dried afterwards to avoid chilling

7.3.4 Transport

Sealstend to travel quite well but they may overheat.

For smaller pups cages need not be any more elaborate than plastic airline kennels
or even boxes or water tanks. Larger animals will require specially built cages made
from aluminium, either top-opening or with vertical sliding doors and lift points for
attaching awinch. Ventilation must be adequate to prevent hyperthermia and towels
provided for bedding.

Transport in a well-ventilated vehicle with the heater off and do not wrap in
blankets. Spray intermittently (every 2 hours) with water on a hot day or placeicein

the cage. Y oung or thin pups however are an exception and should be wrapped up.
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* In transit temperature can be monitored manually i.e. by touching the flippers. If
flippers are hot then it indicates hyperthermia, if cold, it indicates hypothermia.
* Do not trangport in water (M.Steward pers. comm.)

* Taketo nearest seal rehabilitation facility.

If necessary temporary facilities can be set up to hold the sedals till adequate transport
can be arranged.

Guidelines:

* House somewhere quiet, dimly lit, well ventilated but draft free

* Providefloor insulation i.e. rubber matting, towels blankets.

e Unweaned pups should be fed on liquidated fish such as mackerel and herring.
Seals are lactose intolerant so feeding of domestic milk is not recommended.

7.3.5 Intake

» Blood teststaken on arrival will highlight any liver or kidney dysfunction

» Appetite/faeca state will highlight state of digestive tract.

» Aid free breathing with use of drugs such as Mucolytics, bisolvon or sputulosin. In
severe cases a nebuliser can also be used to administer them directly via the
respiratory tract (N.Gutteridge pers. comm.)

* Eyes should be flushed regularly with sterile saline and treated with drops of a non-
steroidal drug such as Gentamicin if ulceration is present.

e Initia fluids are of the utmost importance for survival.

7.3.6 Cleaning

Treatment of oiled seals is the same as for most animals. Animals covered in fresh oil
should be washed immediately to reduce exposure to inhaled vapours. The National sed
sanctuaries protocol (N. Gutteridge pers. comm.) consists of de-oiling by scrubbing
with fairy liquid followed by wound management. This involved cleaning the wound
with ‘hibiscrub’ and treating with an antibiotic spray such as ‘Tetsin’. Stomach
problems are frequently associated with the ingestion of oil and require treatment with a

charcoal powder.

80



7.3.7 Post-cleaning

* 24 hour care. Every pup that comes in should receive round the clock care. At each
feed and treatment session temperatures should be taken and a record of breathing
effort/rate made.

* In genera wounds need not be sutured as long as good hygiene can be maintained,
administered antibiotics will also help.

* Most sealsin the wild carry a parasite |load so all animals admitted should be treated

for internal parasites.

7.3.8 Release criteria and post-monitoring

Release Criteria

Two criterianeed to be met (Williams et al 1994):

1. Seals have to exhibit behavioural maturity necessary for survival i.e.

e swimand orient normally in the water

e approach and consume fish independently

* avoid contact with humans (if imprinted it reduces their chance of survival).

2. Clinically hedthy and free of known diseases that could threaten the wild
population

Post-monitoring

A primary concern when releasing marine mammals is the risk of introducing disease
into the wild population. Thus more research into diseases and a monitoring program
would be useful.

Long-term tracking is recommended. This may involve flipper tags, radio, and/or
satellite telemetry. Benefits of tracking include the ability to monitor the survival rate of
released animals, the possibility of resightings allowing visual reassessment of animals
released, optimising knowledge of oil exposure consequences and more detailed

necropsy of non survivors.

7.3.9 Success of rehabilitation
Any animal brought into captivity for rehabilitation must eventually be rel eased.
Where seals have been cleaned for minor oil contamination there has been an extremely

high success rate. Short term benefits are seen in that removal of the oiled pups from
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contaminated areas reduces their exposure to volatile hydrocarbons and prevents them

getting re-oiled.

Controversy surrounds the capture and cleaning of seals. Pups get separated from their
mothers, visual stress and increased exposure to disease are all good reasons not to
capture sedls. Thereis still agreat deal to be learned regarding effects of oil on seals and
the best methods of dealing with them in order to improve rehabilitation programmes.

7.4 Oiled Cetaceans

Advice should be sought if considering rehabilitation as an option as no facilities are
available in the UK apart from possibly the RSPCA Norfolk wildlife hospital and
Weymouth Sea Life Centre.

Actual methods for rescuing and rehabilitating cetaceans from oil spills do not appear
to have been addressed although there have been guidelines drawn up for dealing with
cetaceans (Gubbay & Earll 1999a). The type of response needed will depend on the
amount of oil spilled. Small spills at jetties or terminals are unlikely to affect cetaceans,
whereas if it was a medium or large spill then advice on likelihood of cetaceans in the
area should be sought. However, in most reports of oil slicks cetaceans appear to be
indifferent and do not specifically avoid it, in fact they have been sighted feeding,
surfacing and swimming through heavy concentrations with no obvious harm coming to
them.

Relocation of cetaceans is prohibited under UK law and deterrents such as vessels and
booms are unlikely to deter cetaceans although attaching deterrent screamers is an
option. Physical presence of boats and associated noise tends to drive cetaceans into
open water away from locations. Offshore rescue is not feasible and may cause further
stress to the animal as well as appearing unnecessary.

The main problem may be risk of stranding in an attempt to get away from the oil. The
dolphins observed aversion to oil could have some consequence in situations where they

become trapped as the only route out is blocked.
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7.4.1 Personnel

Identify specialists qualified in giving advice for dealing with cetaceans

BDMLR run a wildlife rescue course and have issued various protocols some of which
are summarised below (Barnett at a 1998). Rescue attempts can only take place on
scene. It is unfeasible to think that any cetaceans could possibly be transported to a

centre unless they were really small.

7.4.2 Advice
If a member of the public comes across a stranded cetacean there are important first

aid measures that can be carried out without being put at risk.

1. Initial assessment should be carried out on arrival to scene:

* Aliveor dead?

Opening/closing of blowhole

Presence/absence of eye reflex

e Manutrition

Muscle mass profile. Look for visible dipping of the muscle masses or visible neck.

*  Wounds

Look for abrasions on beak, on the front of the animals head, flippers and tail fluke.

» Abnormal breathing

Normal breathing rates for small cetaceans are 2-5 breaths per minute and 1 breath per
minute for larger cetaceans. Anything above 10 breaths per minute shows severe stress
and respiratory disease.

» Skin condition

Look for skin wrinkling, drying and peeling.

* Temperature

Stranded cetaceans often overheat when they strand. But if malnourished and weak they
may suffer from low body temperatures, particularly in cold weather.

2. BDMLR or the Environment Agency should be called immediately with details on
the exact location and condition of the animal.

3. The animal should be covered with sheets or light blankets to keep the animal wet
ensuring the blowhole is kept uncovered

4. A canopy should be set up over the animal to shade it from the sun.
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5. Water continuously poured over the animals body will keep it cool. Care should be

taken to prevent water entering the blowhole.

6. The area around the blowhole and any other exposed areas such as the beak should

be smeared with lanolin, KY jelly or even ice-cream which will help keep the sun and

wind from drying the skin.

7. The animal should be kept upright and if necessary a trench dug around it to keep in

as much water as possible.

8. If the animal is wounded, the wound can be covered with a clean wet cloth to keep

out sun and sand.

9. The public should be kept away as much as possible to minimise stress to the animal.

* Moving alive animal by its tail should NEVER be attempted as this could lead to
paraysis.

» Refloating the animal without expert help should be attempted.

7.4.3 Rescue
If a cetacean beachesitself there are only 3 options:

1. Brief rehabilitation

Thisis only recommended if transport to a centre is not more than 2 hours away which
isunlikely if around the Hebrides. Also only if the vet does not find any clinical signs of
disease or wounds which require a period of treatment. Rehabilitation is only an option

for small cetaceans.

2. Refloatation

Theam of thisisto a). Apply treatment and then b). Return